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Introduction 
 
Scientific and Technical Aerospace Reports (STAR) is an online information resource listing 
citations and abstracts of NASA and worldwide aerospace-related scientific and technical 
information (STI). Updated biweekly, STAR highlights the most recent additions to the NASA 
Aeronautics and Space Database. Through this resource, the NASA STI Program provides timely 
access to the most current aerospace-related research and development (R&D) results.  
 
STAR subject coverage includes all aspects of aeronautics and space research and development, 
supporting basic and applied research, and application, as well as aerospace aspects of Earth 
resources, energy development, conservation, oceanography, environmental protection, urban 
transportation and other topics of high national priority. The listing is arranged first by 11 broad 
subject divisions, then within these divisions by 76 subject categories and includes two indexes: 
subject and author.  
 
STAR includes citations to R&D results reported in: 
 

• NASA, NASA contractor, and NASA grantee reports 
• Reports issued by other U.S. Government agencies, domestic and foreign institution, 

universities, and private firms 
• Translations 
• NASA-owned patents and patent applications 
• Other U.S. Government agency and foreign patents and patent applications 
• Domestic and foreign dissertations and theses 

 
STAR may cite copyrighted materials. Please refer to the Copyright Notice on the STI Web site 
for guidance on the use of these documents.   

The NASA STI Program 
The NASA STI Program was established to support the objectives of NASA’s missions and 
research to advance aeronautics and space science. By sharing information, the NASA STI 
Program ensures that the U.S. maintains its preeminence in aerospace-related industries and 
education, minimizes duplication of research, and increases research productivity.  
 
Through the NASA Center for AeroSpace Information (CASI), the NASA STI Program 
acquires, processes, archives, announces, and disseminates both NASA’s internal STI and world-
wide STI. The results of 20th and 21st century aeronautics and aerospace research and 
development, a worldwide investment totaling billions of dollars, have been captured, organized, 
and stored in the NASA Aeronautics and Space Database. New information is continually 
announced and made available as it is acquired, making this a dynamic and historical collection 
of value to business, industry, academia, federal institutions, and the general public. 
 
The STI Program offers products and tools that allow efficient access to the wealth of 
information derived from global R&D efforts. In addition, customized services are available to 
help tailor this valuable resource to meet your specific needs. 
 
For more information on the most up-to-date NASA STI, visit the STI Program’s Web site at 
http://www.sti.nasa.gov.  
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NASA STI Availability Information 
 

NASA Center for AeroSpace Information (CASI) 
Through NASA CASI, the NASA STI Program offers many information products and services to 
the aerospace community and to the public, including access to a selection of full text of the 
NASA STI. Free registration with the program is available to NASA, U.S. Government agencies 
and contractors. To register, contact CASI at help@sti.nasa.gov. Others should visit the program 
at www.sti.nasa.gov. The ‘search selected databases’ button provides access to the NASA 
Technical Reports Server (NTRS) – the publicly available contents of the NASA Aeronautics 
and Space Database. 
 
Each citation in STAR indicates a ‘Source of Availability.’ When CASI is indicated, the user can 
order this information directly from CASI using the STI Online Order Form, e-mail to 
help@sti.nasa.gov, or telephone the STI Help Desk at 443-757-5802. Before ordering you may 
access price code tables for STI documents and videos. When information is not available from 
CASI, the source of the information is indicated when known. 
 
NASA STI is also available to the public through Federal information organizations. NASA 
CASI disseminates publicly available NASA STI to the National Technical Information Service 
(NTIS) and to the Federal Depository Library Program (FDLP) through the Government Printing 
Office (GPO). In addition, NASA patents are available online from the U.S. Patent and 
Trademark Office. 

National Technical Information Service (NTIS) 
The National Technical Information Service serves the American public as a central resource for 
unlimited, unclassified U.S. Government scientific, technical, engineering, and business related 
information. For more than 50 years NTIS has provided businesses, universities, and the public 
timely access to well over 2 million publications covering over 350 subject areas. Visit NTIS at 
http://www.ntis.gov. 

The Federal Depository Library Program (FDLP) 
The U.S. Congress established the Federal Depository Library Program to ensure access for 
the American public to U.S. Government information. The program acquires and disseminates 
information products from all three branches of the U.S. Government to nearly 1,300 Federal 
depository libraries nationwide. The libraries maintain these information products as part of their 
existing collections and are responsible for assuring that the public has free access to the 
information. Locate the Federal depository libraries at http://www.gpoaccess.gov/index.html. 

The U.S. Patent and Trademark Office (USPTO) 
The U.S. Patent and Trademark Office provides online access to full text patents and patent 
applications. The database includes patents back to 1976 plus some pre-1975 patents. Visit the 
USPTO at http://www.uspto.gov/patft/. 
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01
AERONAUTICS (GENERAL)

Includes general research topics related to manned and unmanned aircraft and the problems of flight within the Earth’s atmosphere. Also
includes manufacturing, maintenance, and repair of aircraft. For specific topics in aeronautics, see categories 02 through 09. For
information related to space vehicles see 12 Astronautics.

20080046855 NASA Dryden Flight Research Center, Edwards, CA, USA
Structural Model Tuning Capability in an Object-Oriented Multidisciplinary Design, Analysis, and Optimization Tool
Lung, Shun-fat; Pak, Chan-gi; October 2008; 23 pp.; In English; Original contains color and black and white illustrations
Report No.(s): NASA/TM-2008-214640; H-2890; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046855

Updating the finite element model using measured data is a challenging problem in the area of structural dynamics. The
model updating process requires not only satisfactory correlations between analytical and experimental results, but also the
retention of dynamic properties of structures. Accurate rigid body dynamics are important for flight control system design and
aeroelastic trim analysis. Minimizing the difference between analytical and experimental results is a type of optimization
problem. In this research, a multidisciplinary design, analysis, and optimization (MDAO) tool is introduced to optimize the
objective function and constraints such that the mass properties, the natural frequencies, and the mode shapes are matched to
the target data as well as the mass matrix being orthogonalized.
Author
Finite Element Method; Dynamic Structural Analysis; Tuning; Multidisciplinary Design Optimization; Dynamic
Characteristics; Control Systems Design; Vibration Mode; Aeroelasticity; Flight Control

20080046869 NASA Langley Research Center, Hampton, VA, USA
Application of FUN3D and CFL3D to the Third Workshop on CFD Uncertainty Analysis
Rumsey, C. L.; Thomas, J. L.; November 2008; 35 pp.; In English; Original contains color and black and white illustrations
Report No.(s): NASA/TM-2008-215537; L-19547; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046869

Two Reynolds-averaged Navier-Stokes computer codes - one unstructured and one structured - are applied to two
workshop cases (for the 3rd Workshop on CFD Uncertainty Analysis, held at Instituto Superior Tecnico, Lisbon, in October
2008) for the purpose of uncertainty analysis. The Spalart-Allmaras turbulence model is employed. The first case uses the
method of manufactured solution and is intended as a verification case. In other words, the CFD solution is expected to
approach the exact solution as the grid is refined. The second case is a validation case (comparison against experiment), for
which modeling errors inherent in the turbulence model and errors/uncertainty in the experiment may prevent close agreement.
The results from the two computer codes are also compared. This exercise verifies that the codes are consistent both with the
exact manufactured solution and with each other. In terms of order property, both codes behave as expected for the
manufactured solution. For the backward facing step, CFD uncertainty on the finest grid is computed and is generally very
low for both codes (whose results are nearly identical). Agreement with experiment is good at some locations for particular
variables, but there are also many areas where the CFD and experimental uncertainties do not overlap.
Author
Computational Fluid Dynamics; Error Analysis; Navier-Stokes Equation; Turbulence Models; Reynolds Equation; Position
(Location); Computer Programs

SCIENTIFIC AND TECHNICAL
AEROSPACE REPORTS

A Biweekly Publication of the National Aeronautics and Space Administration

VOLUME 46, NUMBER 25 DECEMBER 22, 2008

1

http://www.sti.nasa.gov/cprice.pdf
http://hdl.handle.net/2060/20080046855
http://www.sti.nasa.gov/cprice.pdf
http://hdl.handle.net/2060/20080046869


02
AERODYNAMICS

Includes aerodynamics of flight vehicles, test bodies, airframe components and combinations, wings, and control surfaces. Also includes
aerodynamics of rotors, stators, fans, and other elements of turbomachinery. For related information see also 34 Fluid Mechanics and
Thermodynamics.

20080046619 Naval Postgraduate School, Monterey, CA USA
Identification of Human Factors Concerns in Joint Strike Fighter and Training Recommendations
Bitik, Arif B; Kueluenk, Buelent; Sep 2008; 161 pp.; In English
Report No.(s): AD-A488780; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Military aviation is the frontier of implementing leading edge technology. The major objectives of advanced technology
aircraft are to increase pilot safety and mission efficiency; the Joint Strike Fighter, the most modern fighter aircraft under
development, has many technological innovations for just this purpose. A common fact is that technology develops and is used
faster than it can be researched thoroughly. This thesis seeks to identify and mitigate potential human factors concerns related
to the Joint Strike Fighter, before it is used in the air forces of participating countries. The objective is neither to blame nor
defend the design of the aircraft. Two surveys and an interview yielded the following findings: fighter pilots will use
automation more in JSF than in their current types, the main LCD management will be key to mission efficiency and safety,
the Distributed Aperture System should be addressed very carefully to avoid disorientation issues, and tactical decision-
making skills will be more important and demanding. New approaches for better automation training, more focus on data
filtering, display management, prioritization skills, establishing robust standard operating procedures for DAS, and addressing
the complex decision-making skills in more detail than the current training curriculums are concluded to be the major
requirements of JSF pilot training.
DTIC
Aeronautics; Aircraft Safety; Education; Fighter Aircraft; Flight Safety; Human Factors Engineering

20080046975 NASA Ames Research Center, Moffett Field, CA, USA
A Family of Vortices to Study Axisymmetric Vortex Breakdown and Reconnection
Young, Larry A.; June 25, 2007; 36 pp.; In English; 25th AIAA Applied Aerodynamics Conference, 25-28 Jun. 2007, Miami,
FL, USA; Original contains color and black and white illustrations; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046975

A new analytic model describing a family of vortices has been developed to study some of the axisymmetric vortex
breakdown and reconnection fluid dynamic processes underlying body-vortex interactions that are frequently manifested in
rotorcraft and propeller-driven fixed-wing aircraft wakes. The family of vortices incorporates a wide range of prescribed initial
vorticity distributions -- including single or dual-core vorticity distributions. The result is analytical solutions for the vorticity
and velocities for each member of the family of vortices. This model is of sufficient generality to further illustrate the
dependence of vortex reconnection and breakdown on initial vorticity distribution as was suggested by earlier analytical work.
This family of vortices, though laminar in nature, is anticipated to provide valuable insight into the vortical evolution of
large-scale rotor and propeller wakes.
Author
Vortices; Wakes; Rotary Wing Aircraft; Magnetic Field Reconnection; Vortex Breakdown; Aircraft Configurations

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; airport ground operations; flight safety and hazards; and aircraft accidents.
Systems and hardware specific to ground operations of aircraft and to airport construction are covered in 09 Research and Support
Facilities (Air). Air traffic control is covered in 04 Aircraft Communications and Navigation. For related information see also 16 Space
Transportation and Safety and 85 Technology Utilization and Surface Transportation.

20080045951 Department of Transportation, Washington, DC, USA
Progress Has Been Made in Reducing Runway incursions, but Recent Incidents Underscore the Need for Further
Proactive Efforts
Dobbs, D. A.; May 24, 2007; 44 pp.; In English
Report No.(s): PB2009-100708; AV-2007-050; No Copyright; Avail.: National Technical Information Service (NTIS)

This report provides the results of our review of the Federal Aviation Administrations (FAA) actions to address runway
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incursions at Boston Logan, Chicago OHare, Philadelphia, and Los Angeles International Airports. Our objectives were to
assess the actions taken by FAA to (1) identify and correct the causes of recent runway incursions at those airports and (2)
address those issues that could affect safety system-wide. We added Los Angeles International Airport to our review in October
2006 as a result of several serious incidents that occurred at that location between July and September of 2006 and in response
to concerns expressed by Senator Barbara Boxer to our office regarding those incidents. Our review, conducted between May
2006 and April 2007, included site visits to those four locations and FAA Headquarters.
NTIS
Runway Incursions; Airports; Management

20080045952 Department of Transportation, Washington, DC, USA
Review of Staffing at FAA’S Combined Radar Approach Control and Tower with Radar Facilities
Dobbs, D. A.; Mar. 16, 2007; 23 pp.; In English
Report No.(s): PB2009-100707; AV-2007-038; No Copyright; Avail.: CASI: A03, Hardcopy

A combined radar approach control and tower with radar facility is an air traffic control terminal that provides radar
control to aircraft arriving to and departing from the primary airport and adjacent airports and to aircraft transiting in the
terminals airspace. The terminal is divided into two separate functional areas radar approach control positions and tower
positions. Radar approach control positions provide radar control service to aircraft arriving in, departing from, or transiting
in airspace controlled by the facility, while tower positions control air traffic on the surface of airports by giving pilots taxiing
and take-off instructions, issuing air traffic clearances, and providing separation between landing and departing aircraft. These
two areas are located within the same facility or in close proximity to one another, and controllers rotate between both areas.
As of January 2006, FAA operated 138 combined radar approach control and tower with radar facilities.
NTIS
Air Traffıc Control; Airport Towers; Radar Approach Control; Terminal Facilities; Towers

20080045953 Department of Transportation, Washington, DC, USA
FAA Continues to make Progress in Implementing Its Controller Workforce Plan, But Further Efforts are Needed in
Several Key Areas
Dobbs, D. A.; Feb. 09, 2007; 44 pp.; In English
Report No.(s): PB2009-100706; AV-2007-032; No Copyright; Avail.: National Technical Information Service (NTIS)

This report provides the results of our review of the Federal Aviation Administrations (FAA) progress in implementing
key elements of its Controller Workforce Plan. Our objectives were to (1) evaluate FAAs progress in implementing key staffing
and training elements of its Controller Workforce Plan and (2) assess the effectiveness of other initiatives designed to increase
controller productivity. We conducted the review between June 2006 and December 2006, which included visiting the FAA
Training Academy and 10 air traffic control facilities.
NTIS
Controllers; Progress; Ground Based Control; Integrated Mission Control Center; Air Traffıc Control; Education

20080045955 Department of Transportation, Washington, DC, USA
Joint Planning and Development Office: Actions Needed to Reduce Risks with the Next Generation Air Transportation
System
Dobbs, D. A.; Feb. 12, 2007; 41 pp.; In English
Report No.(s): PB2009-100705; AV-2007-031; No Copyright; Avail.: CASI: A03, Hardcopy

This report presents the results of our review of the Federal Aviation Administrations (FAA) Joint Planning and
Development Office (JPDO). The purposes of the JPDO are to manage work related to the Next Generation Air Transportation
System (NGATS), coordinate Federal research efforts, and create a plan to transition from FAAs existing National Airspace
System into the next generation system. At the request of the Chairman and Ranking Member of the House Aviation
Subcommittee, we examined progress to date with the JPDO. As agreed with the requestors, our objectives were (1) assessing
the JPDOs progress to date in aligning diverse agency budgets and (2) determining actions that will help the JPDO move from
planning to implementation. Also, the Chairman of the House Science Committee requested that we keep his office apprised
of the results of our work on the JPDO.
NTIS
Air Transportation; Management Planning; National Airspace System
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20080045957 Department of Transportation, Washington, DC, USA
Follow-Up Audit Report on FAA’S management of and Controls Over Memorandums of Understanding
Sep. 28, 2006; 10 pp.; In English
Report No.(s): PB2009-100704; AV-2006-074; No Copyright; Avail.: CASI: A02, Hardcopy

The House Appropriations Subcommittee on Transportation, Treasury, and Housing and Urban Development, in making
appropriations for the Department of Transportation for fiscal year (FY) 2006, directed the Office of Inspector General to
provide a follow-up to its September 2003 report on the Federal Aviation Administrations (FAA) management of and controls
over Memorandums of Understanding (MOUs). This is our follow-up report. We began this review in August 2005 but
suspended it in October 2005 to devote resources to our review of internal controls associated with disaster relief after
Hurricane Katrina. This review was re-opened in May 2006. We found that policies and procedures established by FAA have
been effective in improving the Agencys management of and controls over the MOU process. Accordingly, we are not making
any recommendations in this report. We briefed FAA officials from the Office of Labor Management Relations on the results
of our audit on September 13, 2006, and have incorporated their comments as appropriate. Based on the results of our review,
no additional actions are required by FAA. Our objective was to determine whether FAAs newly established internal policies
and procedures have been effective in improving the Agencys management of and controls over MOUs. This review was
conducted between August 2005 and September 2006 and included visits to FAAs Headquarters, two Air Traffic Organization
(ATO) Service Areas, one ATO Technical Service Area, and six terminal and en route air traffic control facilities.
NTIS
Congressional Reports; Air Traffıc Control; Ground Based Control; Employee Relations; Appropriations; Integrated Mission
Control Center

20080045959 Department of Transportation, Washington, DC, USA
Report on FAA’S Actions to Address Mold at the Detroit Metropolitan Air Traffic Control Tower Facility
Jul. 11, 2006; 19 pp.; In English
Report No.(s): PB2009-100703; AV-2006-055; No Copyright; Avail.: CASI: A03, Hardcopy

This report presents the results of our review of the Federal Aviation Administrations (FAA) actions to address mold at
the Detroit Metropolitan Air Traffic Control Tower facility (the Facility). The review was initiated at the request of several
members of the Michigan congressional delegation. Specifically, the Members expressed concerns regarding allegations that
FAA was not properly addressing mold issues found at the Facility and that this was causing air traffic controllers to become
ill. A copy of the congressional request is included at the Appendix to this report. We conducted the review between February
2006 and May 2006. Our scope and methodology can be found at Exhibit A. Exhibit B lists the agencies we contacted or
visited. We conducted this program audit in compliance with Generally Accepted Government Auditing Standards as
prescribed by the Comptroller General of the USA. Our objectives were to determine whether FAA has taken effective actions
to remediate mold growth found at the Detroit Metropolitan Air Traffic Control facility and prevent similar incidents from
occurring in the future. We met with staff from several of the requesting congressional offices in May 2006 to discuss our
results.
NTIS
Air Traffıc Control; Airport Towers; Air Traffıc Controllers (Personnel); Integrated Mission Control Center; Ground Based
Control

20080045961 Department of Transportation, Washington, DC, USA
FAA Telecommunications Infrastructure Program: FAA needs to Take Steps to Improve Management Controls and
Reduce Schedule Risks
Alves, T.; Apr. 27, 2008; 35 pp.; In English
Report No.(s): PB2009-100701; AV-2006-047; No Copyright; Avail.: CASI: A03, Hardcopy

This report presents the results of our audit of the Federal Aviation Administrations (FAA) Telecommunications
Infrastructure (FTI) program. The purpose of the FTI program is to replace seven existing FAA-owned and -leased
telecommunications networks with a single network that would cost less to operate. However, expected benefits from reducing
operating costs are eroding because of schedule problems. FAA officials recognize these problems and told us that they are
committed to taking steps to get FTI back on track. The largest and costliest network to be replaced by FTI is the Leased
Interfacility National Airspace System Communications System (LINCS), operated formerly by MCI WorldCom but now by
Verizon. FTI is considered a mission-critical program because its network will carry the National Airspace Systems (NAS)
telecommunication services (e.g., voice and radar) for air traffic control operations. These services are currently carried on the
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LINCS network. When completed, FTI will consist of about 25,000 telecommunications services at over 4,400 FAA sites.
NTIS
Schedules; Telecommunication; National Airspace System; Air Traffıc Control; Operating Costs; Airspace

20080045968 National Inst. for Occupational Safety and Health, Washington, DC, USA
NIOSH Health Hazard Evaluation Report: HETA No. 2003-0206-3067, Evaluation of Radiation Exposure to TSA
Baggage Screeners. Transportation Security Administration, Washington DC, September 2008
Achutan, C.; Mueller, C.; Sep. 2008; 60 pp.; In English
Report No.(s): PB2009-100557; HETA-2003-0206-3067; No Copyright; Avail.: National Technical Information Service
(NTIS)

Between November 2002 and March 2003, the National Institute for Occupational Safety and Health (NIOSH) received
three health hazard evaluation (HHE) requests from Transportation Security Administration (TSA) employees at the
Cincinnati, Honolulu, and Baltimore airports. The employees expressed concerns about a variety of potential exposures
including diesel exhaust, dirt, dust, noise, and hazardous items found in baggage. In addition, a concern common to all three
requests was exposure to x-rays from carry-on baggage and checked baggage screening machines. On March 26, 2003, TSA
management submitted a separate request for NIOSH ‘to perform an independent study to determine the levels of radiation
emissions from the various TSA screening equipment, and whether routine use of dosimetry is warranted.’ In May 2003, the
following 12 airports were selected for study: Logan International (BOS); Baltimore-Washington International (BWI);
Cincinnati/Northern Kentucky International (CVG); Los Angeles International (LAX); T.F. Green Municipal (PVD); Palm
Beach International (PBI); Chicago O’Hare International (ORD); Harrisburg International (MDT); Honolulu International
(HNL); McCarren International (LAS); Miami International (MIA); and Philadelphia International (PHL). The objectives of
the NIOSH HHE were as follows: (1) assess the work practices, procedures, and training provided to TSA baggage screeners
who operated machines that generate x-rays and (2) characterize TSA baggage screeners’ radiation exposures and determine
if routine monitoring with radiation dosimeters is warranted. Basic characterizations of work practices, spot measurements for
radiation, and employee interviews were completed between August 2003 and February 2004. Monthly radiation
measurements were obtained from personal dosimeters issued to TSA baggage screeners between March and August 2004.
NTIS
Airports; Baggage; Exposure; Hazards; Health; Personnel; Radiation Dosage; Radiation Hazards; Safety; Security;
Transportation

20080046271 Department of Transportation, Washington, DC, USA
FAA’S En Route Modernization Programm is on Schedule But Steps Can Be Taken to Reduce Future Risks
Dobbs, D. A.; Jun. 29, 2005; 43 pp.; In English
Report No.(s): PB2009-100457; AV-2005-066; No Copyright; Avail.: CASI: A03, Hardcopy

This report presents the results of our review of the Federal Aviation Administrations (FAA) En Route Automation
Modernization (ERAM) program plan. The purpose of ERAM is to replace FAAs existing air traffic control (ATC) system for
high-altitude air traffic, which is called Host, at its 20 En Route centers nationwide. We were directed to conduct this review
by the Senate Appropriations Committee, Subcommittee on Transportation, Treasury and General Government.1 In reviewing
ERAM, our objectives were to (1) determine whether FAAs ERAM acquisition plan is executable, (2) identify risks to the
executability of the program, and (3) assure that computer security design issues are being addressed. While ERAM is
currently on schedule and within budget, we are making a series of recommendations to reduce risk with a multi-billion dollar
program that will span almost 7 years. FAA officials stated that our report reflects a balanced assessment of the ERAM
program and concurred with the findings and recommendations in this report. To enhance executability and reduce risks with
complex software development, FAA agreed to defer development of advanced ERAM capabilities and consider fixed-price
agreements to help control costs. FAAs written response to this report is contained in its entirety in the Appendix.
NTIS
Air Traffıc Control; Routes; Schedules

20080046272 Department of Transportation, Washington, DC, USA
Chicago’s O’Hare Modernization Program
Mead, K. M.; Jul. 21, 2005; 42 pp.; In English
Report No.(s): PB2009-100458; AV-2005-067; No Copyright; Avail.: CASI: A03, Hardcopy

Delays and congestion have plagued O’Hare for more than 30 years,in spite of regulatory intervention. Controls on
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landing slots and schedules have temporarily brought some relief, but they do not accommodate demand and can stifle
competition. In 2001, the City developed the OMPa proposal to build one new runway, relocate three existing runways, extend
two others, and complete other infrastructure improvements designed to increase the efficiency and capacity of OHare. The
OMP is estimated at $6.6 billion1 in 2001 dollars. In addition to the OMP, the OHare 20-year Master Plan also includes the
Capital Improvement Program (ongoing maintenance projects such as resurfacing a runway at an estimated cost of $4.1
billion) and the World Gateway Program (additional gates and terminals on the east side of OHare at an estimated cost of $2.6
billion). The total estimated cost of the OHare 20-year Master Plan is $13.3 billion. Exhibit B contains further information
on OHares 20-year Master Plan.
NTIS
Airports; Management Planning; Runways; Schedules

20080046276 Department of Transportation, Washington, DC, USA
Status of FAA’S Major Acquisitions: Cost Growth and Schedule Delays Continue to Stall Air Traffic Modernization
Dobbs, D. A.; May 26, 2005; 33 pp.; In English
Report No.(s): PB2009-100456; AV-2005-061; No Copyright; Avail.: CASI: A03, Hardcopy

This is our third annual report on the Federal Aviation Administrations (FAA) major acquisitions, which are part of its
modernization effort. At the request of the Committee on Transportation and Infrastructure, we conducted a review of changes
in FAAs overall approach to air traffic modernization and its potential impact on capacity. Congress appropriated $2.5 billion
in Facilities and Equipment (F&E) funding for fiscal year (FY) 2005 to increase the capacity, efficiency, security, and safety
of the National Airspace System (NAS). The objective of our review was to update the cost and schedule of major acquisitions
and identify key issues affecting their implementation. Exhibit A provides details on our objective, scope, and methodology.
This report covers 16 major acquisition programs that have a current combined estimated cost of about $14.5 billion in F&E
funds. These projects include developing new automated controller tools, acquiring new technologies to prevent accidents on
runways and taxiways, and modernizing FAA facilities that manage large segments of airspace over the Atlantic and Pacific
Oceans.
NTIS
Costs; National Airspace System; Schedules

20080046278 Government Accountability Office, Washington, DC, USA
Aviation Safety: FAA Has Taken Steps to Determine That It Has Made Correct Medical Certification Decisions
Sep. 2008; 39 pp.; In English
Report No.(s): PB2009-100530; GAO-08-997; No Copyright; Avail.: CASI: A03, Hardcopy

The Federal Aviation Administration (FAA) seeks to make the U.S. aviation system one of the safest in the world.
However, a 2005 Department of Transportation Inspector General investigation found that FAA had issued medical certificates
to a small percentage of pilots with disqualifying medical conditions, such as heart conditions, schizophrenia, and drug or
alcohol addiction. In response to your request, our report addresses the following questions: (1) what procedures does FAA
use to certify that pilot applicants meet medical standards and (2) how does FAA determine that medical certificates have been
properly issued. In addressing these objectives, GAO researched FAA guidance and federal regulations; interviewed federal
officials; analyzed FAA’s application review procedures, quality assurance program, and its use of the National Driver
Register; and conducted a data match between FAA’s pilot registry and Social Security Administration’s disability programs.
The data match does not determine if pilots receiving disability benefits have medical conditions that would disqualify them
from holding an FAA medical certificate. GAO is not making recommendations in this report. The Department of
Transportation generally agreed with our findings.
NTIS
Airline Operations; Certification

20080046429 Department of Transportation, Washington, DC, USA
Controller Staffing: Observations on FAA’S 10-Year Strategy for the Air Traffic Controller Workforce
Dobbs, D. A.; May 26, 2005; 25 pp.; In English
Report No.(s): PB2009-100455; AV-2005-060; No Copyright; Avail.: CASI: A03, Hardcopy

Administrations (FAA) initiatives to address air traffic control staffing issues. Our objective was to evaluate actions taken
or planned by FAA to address key staffing issues within the controller workforce to ensure the safe, efficient, and cost-effective
operation of the National Airspace System in light of expected increases in controller attrition. We conducted the review
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between September 2004 and May 2005, which included visiting more than 30 air traffic control facilities.
NTIS
Air Traffıc Control; Air Traffıc Controllers (Personnel); Controllers; Integrated Mission Control Center; National Airspace
System; Ground Based Control

20080046453 Department of Transportation, Washington, DC, USA
Airspace Redesign Efforts are Critical to Enhance Capacity but Need Major Improvements
Dobbs, D. A.; May 13, 2005; 36 pp.; In English
Report No.(s): PB2009-100454; AV-2005-059; No Copyright; Avail.: National Technical Information Service (NTIS)

This report represents the results of our audit on the Federal Aviation Administration (FAA) National Airspace Redesign
(NAR) program, the Agency efforts to improve the efficiency of the National Airspace System by redesigning the Nations
airspace. FAAs airspace redesign efforts are important to enhance capacity and meet the demand for air travel, which is
rebounding to levels experienced in 2000. We periodically met with FAA officials responsible for managing airspace redesign
efforts, including the Program Director for Air Traffic Airspace Management and the Acting Director of Systems Operations
and Safety, and we have incorporated their comments as appropriate. The Vice President for Systems Operations within FAAs
new Air Traffic Organization is now responsible for airspace redesign efforts.
NTIS
Airspace; National Airspace System; Air Traffıc Control

20080046490 Department of Transportation, Washington, DC, USA
Terminal Modernization: FAA Needs to Address Its Small, Medium, and Large Sites Based on Cost, Time, and
Capability
Mead, K. M.; Nov. 23, 2004; 37 pp.; In English
Report No.(s): PB2009-100453; AV-2005-016; No Copyright; Avail.: CASI: A03, Hardcopy

This report presents the results of our review of the Federal Aviation Administrations (FAA) Standard Terminal
Automation Replacement System (STARS) program. Since 1996, STARS has been the centerpiece of FAAs Terminal
Modernization Program to replace 1970s-era computer systems and aging controller displays. STARS provides radar and flight
data to air traffic controllers at FAAs terminal air traffic control sites. Air traffic passes through three distinct control
environments. At the airport, the Tower has control. After take-off, control shifts to the Terminal Radar Approach Control
(TRACON). Finally, en route centers control aircraft at higher altitudes between airports. STARS was designed to provide data
to TRACON sites and their associated towers.
NTIS
Automatic Control; Costs; Replacing; Air Traffıc Control; Airport Towers

20080046508 Department of Transportation, Washington, DC, USA
Observations on FAA’S Controller-Pilot Data Link Communications Program
Sep. 30, 2004; 17 pp.; In English
Report No.(s): PB2009-100452; AV-2004-101; No Copyright; Avail.: CASI: A03, Hardcopy

This report presents the results of our review of the Federal Aviation Administration (FAA) Controller-Pilot Data Link
Communications (CPDLC) program. As requested by the Senate Appropriations Committee, we reviewed (1) the reasons for
CPDLCs cancellation, (2) what work may be salvageable, and (3) what processes or controls FAA should adopt to avoid
similar occurrences in the future. The CPDLC program represented a new way for controllers and pilots to communicate that
is analogous to wireless email. CPDLC was planned for use at the en route centers, the facilities that manage high-altitude
air traffic. CPDLC was expected to reduce aircraft direct operating costs by reducing delays and improving efficiency by (1)
reducing congestion on the voice channels, and (2) reducing misunderstood instructions and read-back errors between
controllers and pilots. FAA and industry jointly invested in CPDLC and began using data link on a limited basis in
high-altitude airspace managed by the Miami Center in October 2002. CPDLC was expected to play an important role in the
Agencys Operational Evolution Plan for enhancing capacity and reducing delays over the next decade. However, FAA
subsequently decided to cancel the current CPDLC program and plans to shut down CPDLC at Miami Center and terminate
all the programs activities by March 2005.
NTIS
Data Links; Airspace; Air Traffıc; Controllers
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20080046602 Civil Aeromedical Inst., Oklahoma City, OK USA
Pilot English Language Proficiency and the Prevalence of Communication Problems at Five U.S. Air Route Traffic
Control Centers
Prinzo, O V; Hendrix, Alfred M; Hendrix, Ruby; Oct 2008; 37 pp.; In English
Report No.(s): AD-A488738; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Air traffic control (ATC) voice communication is built upon a readback-hearback loop: Controllers send messages to pilots
who listen and then recite back their contents. Successful communication requires participants to conduct and understand ATC
radiotelephony in the same language. Since inadequate language proficiency was involved in some aviation accidents, the
International Civil Aviation Organization (ICAO) is requiring its contracting states to ensure that ATC personnel and flight
crews are proficient communicators of the English language when operating in airspace where the English language is
required. Within the U.S., data are lacking concerning the prevalence of ATC communication problems attributable to the
production and comprehension of English. This report presents communication problems involving readback errors,
breakdowns in communication, and requests for repetition by commercial airline pilots. An analysis was performed on 50 hrs
of air-ground transmissions provided by five ARTCCs. Each controller transmission was paired with its readback. Each
readback was scored for accuracy. The ICAO Language Proficiency Rating Scale guided encoding English language
proficiency. Aircraft call signs were used to classify transmissions by aircraft registry (U.S., Foreign) and language (English,
Other), forming three groups: Foreign-English, Foreign-Other, and U.S.-English. Communications were analyzed from 832
aircraft (74% U.S., 26% Foreign) for 4,816 pilot transmissions (78% English, 22% Other). Of these aircraft transactions, 23%
contained one or more communication problems. MANOVA and ANOVA revealed that when English was the primary
language or pilots flew U.S. aircraft, there were fewer communication problems, less time was spent on frequency, and fewer
messages were transmitted than when pilots flew foreign aircraft or the primary language was not English.
DTIC
Abilities; Air Traffıc Control; English Language; Routes; Voice Communication

20080046621 Naval Postgraduate School, Monterey, CA USA
Mission Assignment Model and Simulation Tool for Different Types of Unmanned Aerial Vehicles
Alver, Yuecel; Oezdogan, Murat; Sep 2008; 100 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488782; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The use of unmanned aerial vehicles on the battlefield becomes more and more important every day. Parallel to this
growing demand, there is a need for robust algorithms to solve the mission assignment problem in an optimum way. There
are several tools for solving the assignment problem and testing the results to evaluate the robustness of the proposed
algorithm. For most of the models, input factors are limited to the most important ones to make the process simpler. The aim
of this thesis is to create an optimal solution for the assignment problem and test its robustness with a stochastic simulation
tool. To accomplish the goals more factors, such as ground abort rates of the UAVs and the area weather risk levels are added.
These factors, which were typically excluded from previous studies, are incorporated to make the model more realistic. The
analysis and the results proved that the assignment algorithm works well and creates plausible results.
DTIC
Allocations; Pilotless Aircraft; Remotely Piloted Vehicles; Simulation

20080046636 Federal Aviation Administration, Oklahoma City, OK USA
Effective Presentation Media for Passenger Safety I: Comprehension of Briefing Card Pictorials and Pictograms
Corbett, Cynthia L; McLean, Garnet A; Cosper, Donna K; Sep 2008; 62 pp.; In English
Report No.(s): AD-A488828; DOT/FAA/AM-08/20; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Federal regulations require airlines to provide safety briefings and briefing cards to inform passengers of routine and
emergency safety procedures onboard transport airplanes. The exact content and presentation media used for safety briefings
and cards are the responsibility of the airlines to implement, as long as the required minimum safety information is delivered.
Consequently, passenger safety briefings and briefing cards vary greatly, and passenger attention to such briefings has been
poor at best. Studies have shown that typical passengers, even those who report that they pay attention to passenger safety
briefings and briefing cards, have little personal knowledge and understanding of the information they have been given to
improve their chances of survival. One strategy to increase safety knowledge among passengers is to improve the
comprehensibility and appeal of safety briefings and briefing cards. The present study was intended to address the current state
of the art for airline safety briefing cards and was motivated, in part, by National Transportation Safety Board
recommendations and research results demonstrating that passenger attention to safety information is waning. Pictorials and
pictograms, selected from safety briefing cards currently used by airlines, and graphical symbols, approved by the American
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National Standards Institute (ANSI) and commonly found in buildings or other modes of transportation, were presented in
open-ended-question format. The 785 participants were recruited from high schools, public and federal offices, cabin safety
workshops at the FAA Civil Aerospace Medical Institute, and the SAE International Cabin Safety Provisions Committee, S-9.
Responses were categorized, based on correctness, and then transformed, using a weighting algorithm, to yield comprehension
scores for each pictorial/pictogram.
DTIC
Cards; Passengers; Safety; Symbols

20080046770 Army Natick Soldier Center, Natick, MA USA
Precision Airdrop Technology Conference and Demonstration (4th) 2007
Bishop, Jamie; Meloni, Andrew; Benney, Richard; Feb 2008; 141 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N00178-04-D-4119
Report No.(s): AD-A488396; NATICK/SP-09/001; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488396

This report summarizes the 4th Biennial Precision Airdrop Technology Conference and Demonstration (PATCAD)
conducted at the USA (US) Army Yuma Proving Ground (YPG), from 22 to 25 October 2007. The US Army Natick Soldier
Research, Development, and Engineering Center (NSRDEC) was the primary sponsor. The first part of PATCAD 2007
consisted of a one-day conference at the Yuma Civic and Convention Center, where presentations were provided by
participants. The Director, Joint Capability Technology Demonstration (JCTD) also provided a keynote address on ‘Technical
Insertion Opportunities Through Rapid Prototyping’, and industry participants provided displays of their airdrop systems and
components. The purpose of the PATCAD is to bring together allied militaries, governments, and industry to collaborate on
and become familiar with the latest airdrop technologies. PATCAD 2007 provided a forum for the international community
of industry and government agencies involved in the development and utilization of precision aerial delivery technologies to
share experiences, facilitate communication and collaboration pursuant to common technical requirements, and witness
demonstrations of the state-of-the-art and emerging capabilities in precision airdrop. The demonstration was an opportunity
to view systems of various technology readiness levels. The airdrop demonstration portion of PATCAD 2007 was conducted
at the YPG LaPosa drop zone (DZ) using two C-130s and a C-17 provided by the US Air Force (USAF) Air Mobility
Command (AMC) and a contracted International Air Response (IAR) C-130 aircraft. These aircraft flew 14 sorties over a
three-day period and dropped a total of 157 systems, paratroopers, and dropsondes from altitudes of 5,000 to 17,500 feet mean
sea level (MSL). The total rigged weight (TRW) of airdropped payloads ranged from 5 pounds to 25,200 pounds, and offset
distances reached as far as 7 kilometers (km).
DTIC
Airdrops; Conferences; Precision

20080046945 Department of Health and Human Services, Washington, DC, USA
Use of Discounted Airfares by the Office of the Secretary
Levinson, D. R.; Aug. 2008; 20 pp.; In English
Report No.(s): PB2009-100256; A-03-07-00500; No Copyright; Avail.: CASI: A03, Hardcopy

The General Services Administrations (GSA) Federal Travel Regulation, which governs Federal employee travel, requires
travelers, with certain exceptions, to use a GSA contract fare for air travel. Under its city-pair program, GSA awards
competitive contracts for air transportation services between specified destinations, called city pairs, based on the best overall
value to the Government. For many city pairs, two contract fares are available: a discounted fare (which we refer to as the
standard fare) and a highly discounted fare (which we refer to as the discounted fare). The discounted fare imposes no
restrictions, but seating availability is limited. Thus, Federal travelers who can book early or who have flexible travel schedules
have a better chance of receiving the discounted fare. The Department of Health and Human Services, including the Office
of the Secretary (OS), uses the GovTrip Web-based travel system, which a GSA contractor developed, to plan and authorize
travel. During fiscal year (FY) 2006, OS spent approximately $4 million for employee airfare.
NTIS
Air Transportation; Costs; Medical Services; Schedules
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20080047060 MDA Federal, Inc., Rockville, MD, USA; National Center for Atmospheric Research, Boulder, CO USA
Lightning-Warning Systems for Use by Airports
Heitkemper, L.; Price, R. F.; Johnson, D. B.; January 2008; 82 pp.; In English
Contract(s)/Grant(s): ACRP-04-02
Report No.(s): PB2009-101766; ACRP-8; Copyright; Avail.: National Technical Information Service (NTIS)

Cloud-to-ground lightning strokes present a clear and immediate danger for ground personnel involved in outdoor ramp
operations, such as aircraft fueling, baggage handling, food service, tug operations, and guiding and directing aircraft to their
assigned gates. When this danger presents, airport ramp operations are suspended until the threat has passed. Airport staff
engaged in outdoor activities are also subject to the impact of lightning strikes. Decisions about ground personnel and ramp
operations are made by the airports and airlines, not by the Federal Aviation Administration (FAA). Individual airlines,
companies providing airport workers, and airport management often have very different procedures and standards for
identifying and responding to potential lightning hazards. In this report we will attempt to come up with a standardization of
the lightning warning systems used at airports.
NTIS
Airports; Ground Operational Support System; Lightning; Warning Systems

20080047064 Idaho National Lab., Idaho Falls, ID, USA
Effects of Extreme Sleep Deprivation on Human Performance. Idaho Academy of Science Symposium and Meeting
(Preprint)
Tran, T. Q.; Raddatz, K. R.; Cady, E. T.; Vowels, C. L.; Amstutz, B. J.; Apr. 2007; 15 pp.; In English
Report No.(s): DE2008-924494; INL/CON-07-12541; No Copyright; Avail.: Department of Energy Information Bridge

Sleep is a fundamental recuperative process for the nervous system. Disruption of this homeostatic drive can lead to
severe impairments of the operators ability to perceive, recognize, and respond to emergencies and/or unanticipated events,
putting the operator at risk. Therefore, establishing a comprehensive understanding of how sleep deprivation influences human
performance is essential in order to counter fatigue or to develop mitigation strategies. The goal of the present study was to
examine the psychological effects of prolonged sleep deprivation (approx. 75 hrs) over a four-day span on a general aviation
pilot flying a fixed-based flight simulator. During the study, a series of tasks were employed every four hours in order to
examine the pilots perceptual and higher level cognitive abilities. Overall, results suggest that the majority of cognitive and
perceptual degradation occurs between 30-40 hours into the flight. Limitations and future research directions are also
discussed.
NTIS
Sleep Deprivation; Psychological Effects; Flight Operations; Pilot Performance

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes all modes of communication with and between aircraft; air navigation systems (satellite and ground based); and air traffic
control. For related information see also 06 Avionics and Aircraft Instrumentation; 17 Space Communications, Spacecraft
Communications, Command and Tracking; and 32 Communications and Radar.

20080046563 Massachusetts Inst. of Tech., Cambridge, MA USA
Optimizing Terminal Conditions Using Geometric Guidance for Low-Control Authority Munitions
Tisa, Paul C; Jun 2008; 122 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488587; CSDL-T-1610; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Small munition effectiveness is a function of miss distance from the target and ability to achieve a steep flight path angle
at the target. Many small guided munitions have limited control authority to achieve these competing objectives due to system
hardware tradeoffs. This thesis develops guidance algorithm modifications that demonstrate consistent improvement in
achieving these objectives over previously used methods with changes only to the flight software and not the hardware or
system concept of operations. Most modifications attempt to intelligently incorporate post-launch information into the
guidance system, however there is an investigation into better using pre-launch information through dynamic programming.
Dynamic programming is an off-line approach to optimize the guidance parameters applied in flight, based on measurable
flight characteristics. All investigated methods demonstrate varying abilities to improve performance for this munition system.
While dynamic programming is computationally intensive, it produces an efficient look up table which is easily implemented
in real time with minimal additional memory requirements. The thesis further shows that performance improvements are
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gained by altering the rocket ignition time in flight, by tightening the tolerances on some key sources of modeling error, and
by developing a highly accurate time to impact estimation algorithm. Regardless of the particular modification, better utilizing
pre- and post-launch information improves the munition’s performance and utility for the user. While not tested,
simultaneously implementing several of these improvements could further increase performance.
DTIC
Dynamic Programming; Terminal Guidance

20080046569 Federal Aviation Administration, Oklahoma City, OK USA
Designing Questionnaires for Controlling and Managing Information Complexity in Visual Displays
Xing, Jing; Aug 2008; 26 pp.; In English
Report No.(s): AD-A488605; DOT/FAA/AM-08/18; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Information complexity of automation displays has become a bottleneck that limits the usefulness of new technologies
in air traffic control (ATC). Previously, we developed a set of metrics to measure information complexity in ATC displays.
While these metrics provide measures of display complexity, their use is somewhat limited due to required human factors
expertise and understanding of the display design. Technology developers and human factors practitioners often desire quick,
easy-to-use tools to assess the display during design and acquisition evaluation. Questionnaires provide a quick and
inexpensive means to gather data from a potentially large number of respondents. We developed two questionnaires to evaluate
ATC display complexity, based on the metric indices. The first questionnaire employs a multiple-choice format and allows
quantitative evaluation of complexity. The second questionnaire uses a Likert rating format and is intended for qualitative
assessment of complexity. We conducted an initial assessment of the questionnaires with seven subject matter experts on a
radar display (STARS). The results indicate that both questionnaires produced consistent complexity evaluations among the
subjects. Thus, we recommend that the multiple-choice questionnaire is more suitable for assessing quantitative complexity
control during acquisition evaluations, and the Likert rating questionnaire is more suitable for complexity management during
design of new ATC technologies.
DTIC
Air Traffıc Control; Display Devices

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes all stages of design of aircraft and aircraft structures and systems. Also includes aircraft testing, performance and evaluation,
and aircraft and flight simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance and
39 Structural Mechanics. For land transportation vehicles see 85 Technology Utilization and Surface Transportation.

20080045893 Mack-Blackwell Transportation Center, Fayetteville, AR, USA
Development of a Soft Ground Arrestor System
Marisetty, S. C.; Bailey, E. D.; Hale, W. M.; Heymsfield, E. P.; Aug. 2008; 115 pp.; In English
Report No.(s): PB2009-100647; MBTC-2089; No Copyright; Avail.: National Technical Information Service (NTIS)

Increase in the demand for air travel safety has promoted the development of Ground Arrestor Systems (GAS). Currently,
GAS has been deployed in many of the airports throughout America and is called an Engineered Material Arrestor System
(EMAS). The present EMAS is designed to decelerate the speed of the aircraft in order to bring it to complete rest without
any causalities and not causing much damage to the aircraft. But the present GAS thats in use is considered expensive as well
as labor intensive. Efforts are being made to develop a mixture that can be used as a replacement for the present material that
is being used in GAS construction. The research program described in this thesis examined the behavior of ultra-lightweight
concrete with variation of chemical admixtures. Different concrete mixtures were batched and tested for fresh and hardened
properties to develop the ultra-lightweight concrete that can meet the requirements provided by FAA in advisory circular AC
150/5220-22A.
NTIS
Airports; Air Transportation; Safety

20080045981 Department of Transportation, Washington, DC, USA
Actions Needed to Minimuze Long, On-Board Flight Delays
Sep. 25, 2007; 55 pp.; In English
Report No.(s): PB2009-100709; AV-2007-077; No Copyright; Avail.: CASI: A04, Hardcopy

Thousands of passengers suffered long, on-board aircraft delays triggered by severe weather last winter, causing serious

11

http://www.sti.nasa.gov/cprice.pdf


concerns about the airlines contingency planning for such situations. On December 29, 2006, the Dallas-Fort Worth area
experienced unseasonably severe weather that generated massive lightning storms and a tornado warning; this caused the
airport to shut down operations several times over an 8-hour period. American Airlines (American) diverted over 100 flights,
and many passengers on those flights were stranded on board aircraft on the tarmac for as long as 9 hours. The number of
diversions on this date was second only to the number reached on September 11, 2001. On February 14, 2007, snow and ice
blanketed the northeastern USA. JetBlue Airways (JetBlue) stranded hundreds of passengers aboard its aircraft on the tarmac
at John F. Kennedy International Airport (JFK) for as long as 10 and a half hours. At 1 point during that day, JetBlue had 52
aircraft on the ground with only 21 available gates. JetBlue has publicly admitted shortcomings in its systems that were in
place at the time for handling such situations.
NTIS
Airline Operations; Civil Aviation; Commercial Aircraft; Planning

20080046275 Department of Transportation, Washington, DC, USA
Air Carriers’s Use of Non-Certificated Repair Facilities
Mead, K. M.; Dec. 15, 2005; 31 pp.; In English
Report No.(s): PB2009-100460; AV-2006-031; No Copyright; Avail.: CASI: A03, Hardcopy

Major air carriers spend up to $4.9 billion annually for aircraft maintenance. Currently, over 50 percent of this
maintenance is performed by external repair facilities. Based on our review, a substantial majority of these facilities are
certificated by FAA. But noncertificated repair facilities are now performing more significant work than anyone realized. Our
past reviews have focused on the growing trend toward air carriers use of certificated repair stations and FAA oversight of
those entities. Air carrier and FAA officials have previously pointed out that contracting out aircraft maintenance does not
compromise the quality of the work performed. Neither our prior work nor this report is focused on contract maintenance
versus inhouse maintenancerather, our work focuses on the fact that aircraft maintenance, no matter where it is performed,
requires effective oversight. The USA continues to maintain the safest aviation system in the world, and ensuring that the
overlapping controls of safety oversight are working in all parts of the aviation system will help keep it that way. These
controls were not working when the 2003 Air Midwest crash occurred in Charlotte, NC. This crash brought to light a relatively
unknown group of outsourced maintenance providers that FAA needs to consider: noncertificated repair facilities.
NTIS
Air Transportation; Maintenance; Aircraft Accidents; Crashes

20080046379 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Goal Programming Tanker Beddown Decisions
Hackler, George C; Jun 2008; 80 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488261; AFIT/ILM/ENS/08-03; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488261

With the reduction of forward basing of U.S. military forces, the increase in global operations and a move toward
expeditionary forces, the USA Air Force’s tanker fleet is increasingly crucial to the success of all military services. Past
reductions of the Air Force’s tanker fleet and an ever increasing age of the tanker fleet makes fast, efficient, and effective
planning a must. A critical aspect of tanker planning, that affects all other aspects of tanker operations, is the beddown
decision. Beddown decisions directly affect the amount of fuel that can be offloaded to receivers and the number of tanker
sorties that can be flown in support of operations. Given the importance of tanker aircraft to mission success, planners still
lack rough cut planning tools that can assist in the early planning stages of tanker employment. By combining research
conducted by Major Mark Macdonald and Captain Michael Sere, a rough cut goal program can be developed that will assist
tanker planners in making beddown decision. This tool can provide planners with the data required to make beddown decision
based off potential capabilities and possible capability trade-offs. While this tool is not suitable to plan or conduct operations
with, it will allow planners to quickly calculate potential capabilities and assist in the planning process.
DTIC
Goal Theory; Landing Sites; Linear Programming; Management Planning; Tanker Aircraft

20080046471 Test and Evaluation Squadron (0059th), Nellis AFB, NV USA
Resampling Statistics for the F-22A Lot 5 Suitability Analysis
Perez, Juan P; Jun 2007; 32 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488488; XC-59-TES/NV; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488488

Resampling statistics can often be used to infer the properties, or characteristics, of the fundamental population by using
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a representative population. This presentation will: 1) describe the F-22A Lot 5 suitability testing problem, 2) show the
importance of the power/consumer risk in the suitability analysis, 3) show how confidence/power levels can be derived using
Resampling Statistics, and 4) interpret the baseline results, both visually and statistically.
DTIC
Fighter Aircraft; Reliability; Statistical Analysis

20080046483 Advanced Engineering Lab., Adelaide, Australia
Procedures Manual for the Approval of Designs for Civil Aircraft
Frost, N C; Feb 1986; 15 pp.; In English
Report No.(s): AD-A488522; AEL-0219-MA; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488522

This manual defines the Design Approval granted to Mr N.C. Frost for the approval of designs in accordance with
regulations 40 and 41 of the Air Navigation Regulations.
DTIC
Civil Aviation; General Aviation Aircraft; Maintenance; Manuals; Procedures

20080046650 Library of Congress, Washington, DC USA
Military Airlift: The Joint Cargo Aircraft Program
Hess, Allan; Oct 10, 2008; 7 pp.; In English
Report No.(s): AD-A488889; CRS-RS22776; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Joint Cargo Aircraft (JCA) is a joint acquisition program between the Army and Air Force intended to procure a
commercial off-the-shelf aircraft capable of meeting Army and Air Force requirements for intra-theater airlift. The C-27J
Spartan, built by L-3 Communications, was awarded the JCA contract in 2007. This is an update of a report by William Knight
and will be updated as conditions warrant.
DTIC
Cargo Aircraft; Satellite Communication

20080046836 Federal Aviation Administration, Washington, DC USA
Special Certification Review. Eclipse Aviation Corporation Model EA500 Airplane
Mack, J.; Baker, G.; Richmond, J.; Sood, V.; Skaves, P.; Sep. 12, 2008; 61 pp.; In English
Report No.(s): PB2009-102024; No Copyright; Avail.: CASI: A04, Hardcopy

The Federal Aviation Administration (FAA) chartered the Eclipse Special Certification Review Team (SCR Team) to
evaluate specific issues of compliance regarding the type certification of the Eclipse Aviation (Eclipse) Eclipse 500 in
accordance with paragraph 27e(1) of FAA Order 81 10.4C, Type Certification. This review was conducted at the direction of
the Associate Administrator for Aviation Safety, based on a number of concerns raised by employees since the issuance of the
type certificate (TC) through a union grievance filed October 2006 and whistleblower reports to the Office of Oversight and
Investigations of the House Committee on Transportation and Infrastructure. The SCR Team was tasked to review and evaluate
certain areas of type certification and continued operational safety information to determine if the type design complies with
the requirements of part 23 of Title 14, Code of Federal Regulations (14 CFR).
NTIS
Aircraft Models; Aircraft Design; Aircraft Safety; Certification

20080046916 NASA Dryden Flight Research Center, Edwards, CA, USA
Object-Oriented MDAO Tool with Aeroservoelastic Model Tuning Capability
Pak, Chan-gi; Li, Wesley; Lung, Shun-fat; Oct. 30, 2008; 22 pp.; In English; Aerospace Flutter and Dynamic Council
(AFDC), 30-31 Oct. 2008, Sedona, AZ, USA; Original contains color and black and white illustrations; Copyright; Avail.:
CASI: A03, Hardcopy

An object-oriented multi-disciplinary analysis and optimization (MDAO) tool has been developed at the NASA Dryden
Flight Research Center to automate the design and analysis process and leverage existing commercial as well as in-house
codes to enable true multidisciplinary optimization in the preliminary design stage of subsonic, transonic, supersonic and
hypersonic aircraft. Once the structural analysis discipline is finalized and integrated completely into the MDAO process, other
disciplines such as aerodynamics and flight controls will be integrated as well. Simple and efficient model tuning capabilities
based on optimization problem are successfully integrated with the MDAO tool. More synchronized all phases of experimental
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testing (ground and flight), analytical model updating, high-fidelity simulations for model validation, and integrated design
may result in reduction of uncertainties in the aeroservoelastic model and increase the flight safety.
Derived from text
Design Analysis; Models; Multidisciplinary Design Optimization; Systems Engineering; Aircraft Design

20080046973 NASA Ames Research Center, Moffett Field, CA, USA
Rotorcraft Downwash Flow Field Study to Understand the Aerodynamics of Helicopter Brownout
Wadcock, Alan J.; Ewing, Lindsay A.; Solis, Eduardo; Potsdam, Mark; Rajagopalan, Ganesh; October 15, 2008; 27 pp.; In
English; AHS Southwest Region Technical Specialist’s Meeting ‘Technologies for Next Generation of Vertical Life Aircraft’,
15-17 Oct. 2008, Dallas-Fort Worth, TX, USA; Original contains color and black and white illustrations; Copyright;
Avail.: CASI: A03, Hardcopy

Rotorcraft brownout is caused by the entrainment of dust and sand particles in helicopter downwash, resulting in reduced
pilot visibility during low, slow flight and landing. Recently, brownout has become a high-priority problem for military
operations because of the risk to both pilot and equipment. Mitigation of this problem has focused on flight controls and
landing maneuvers, but current knowledge and experimental data describing the aerodynamic contribution to brownout are
limited. This paper focuses on downwash characteristics of a UH-60 Blackhawk as they pertain to particle entrainment and
brownout. Results of a full-scale tuft test are presented and used to validate a high-fidelity Navier-Stokes computational fluid
dynamics (CFD) calculation. CFD analysis for an EH-101 Merlin helicopter is also presented, and its flow field characteristics
are compared with those of the UH-60.
Author
Rotary Wing Aircraft; Visibility; Downwash; Flight Control; Helicopter Wakes; Risk; Computational Fluid Dynamics

20080046974 NASA Ames Research Center, Moffett Field, CA, USA
Systems Engineering: When Knowledge and Technology are the Product
Young, Larry A.; April 29, 2008; 17 pp.; In English; AHS 64th Annual Forum and Technology Display, 29 Apr. - 1 May 2008,
Montreal, Canada; Original contains color illustrations; Copyright; Avail.: Other Sources

The interdependence of technology development, conceptual design, and system analysis is examined in the context of
an overall systems engineering set of processes. In particular, the role of technology portfolio management - from initial
investment decision-making all the way through technology maturation and transfer to industry - is emphasized. Additionally,
the role of state of the art assessments is considered in terms of planning and tracking progress towards the development of
enhanced predictive capabilities.
Author
Systems Engineering; Design Analysis; Systems Analysis; Decision Making; Technology Transfer

20080047108 Congressional Research Service, Washington, DC, USA
Navy F/A-18E/F Super Hornet and EA-18G Growler Aircraft: Background and Issues for Congress (Updated October
2, 2008)
Bolkcom, C.; Oct. 02, 2008; 16 pp.; In English
Report No.(s): PB2009-101354; No Copyright; Avail.: CASI: A03, Hardcopy

The F/A-18E/F Super Hornet is the Navys highest priority aviation modernization program. It is replacing the Navy
F/A-18C/D Hornet combat aircraft. The decision to undertake the F/A-18E/F Super Hornet program was made during a period
of great turbulence in Navy aviation modernization. During this time frame the Navy struggled to identify and implement the
best way to modernize its aging fleet of F-14 fighters and A-6E attack aircraft. The A-12 program (a stealthy replacement to
the A-6E) was terminated in January 1991. The AFX program, another proposed replacement for the A-6E, began in 1991,
but was also terminated. The principal alternative to the F/A-18E/F was a modest upgrade of the F-14, a large, two-seat fighter
designed in the 1960s, with potential air-to-surface attack capabilities. Some observers describe the F/A-18E/F as an upgraded
and larger version of the F/A-18C/D, with increased range and payload capacity and more space and weight for future
improvements. Others assert that the differences between the baseline Hornet aircraft and the E/F model are so great that they
would describe the Super Hornet as an entirely new aircraft. The Department of Defense is currently facing a shortage of radar
and communications jamming capability. The Navy and Marine Corps EA-6B Prowlers escort and protect Navy, Marine Corps
and Air Force aircraft operating in hostile airspace. The Prowlers, however, are few and rapidly aging.1 All the Services are

14

http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf


evaluating preferred approaches to ameliorating this shortfall. The Navys approach is to produce a new electronic attack
aircraft based on the F/A-18F, called the EA-18G.
NTIS
Attack Aircraft; Fighter Aircraft; Jet Aircraft; Military Aircraft; Navy

06
AVIONICS AND AIRCRAFT INSTRUMENTATION

Includes all avionics systems, cockpit and cabin display devices, and flight instruments intended for use in aircraft. For related
information see also 04 Aircraft Communications and Navigation; 08 Aircraft Stability and Control; 19 Spacecraft Instrumentation and
Astrionics; and 35 Instrumentation and Photography.

20080045836 NASA Langley Research Center, Hampton, VA, USA
Applications of a Forward-Looking Interferometer for the On-board Detection of Aviation Weather Hazards
West, Leanne; Gimmestad, Gary; Smith, William; Kireev, Stanislav; Cornman, Larry B.; Schaffner, Philip R.; Tsoucalas,
George; October 2008; 107 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 609866.02.07.07.04
Report No.(s): NASA/TP-2008-215536; L-19522; Copyright; Avail.: CASI: A06, Hardcopy

The Forward-Looking Interferometer (FLI) is a new instrument concept for obtaining measurements of potential weather
hazards to alert flight crews. The FLI concept is based on high-resolution Infrared (IR) Fourier Transform Spectrometry (FTS)
technologies that have been developed for satellite remote sensing, and which have also been applied to the detection of
aerosols and gases for other purposes. It is being evaluated for multiple hazards including clear air turbulence (CAT), volcanic
ash, wake vortices, low slant range visibility, dry wind shear, and icing, during all phases of flight. Previous sensitivity and
characterization studies addressed the phenomenology that supports detection and mitigation by the FLI. Techniques for
determining the range, and hence warning time, were demonstrated for several of the hazards, and a table of research
instrument parameters was developed for investigating all of the hazards discussed above. This work supports the feasibility
of detecting multiple hazards with an FLI multi-hazard airborne sensor, and for producing enhanced IR images in reduced
visibility conditions; however, further research must be performed to develop a means to estimate the intensities of the hazards
posed to an aircraft and to develop robust algorithms to relate sensor measurables to hazard levels. In addition, validation tests
need to be performed with a prototype system.
Author
Ice Formation; Fourier Transformation; Detection; Hazards; Airborne Equipment; Flight Conditions

07
AIRCRAFT PROPULSION AND POWER

Includes primary propulsion systems and related systems and components, e.g., gas turbine engines, compressors, and fuel systems;
and onboard auxiliary power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power; 28 Propellants
and Fuels; and 44 Energy Production and Conversion.

20080046825 Ventions, LLC, San Francisco, CA, USA
Low-Cost, High-Efficiency Periodic Flow Gas Turbine for Distributed Energy Generation
London, A.; Jun. 20, 2008; 11 pp.; In English
Contract(s)/Grant(s): DE-FG36-06GO16050
Report No.(s): DE2008-932510; DOE-GO-16050; No Copyright; Avail.: National Technical Information Service (NTIS)

The proposed effort served as a feasibility study for an innovative, low-cost periodic flow gas turbine capable of realizing
efficiencies in the 39-48% range.
NTIS
Feasibility; Gas Turbines; Low Cost
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20080046902 National Energy Technology Lab., Morgantown, WV, USA; West Virginia Univ., Morgantown, WV, USA;
Pittsburgh Univ., PA, USA
Materials and Component Development for Advanced Turbine Systems (2008)
Alvin, M. A.; Pettit, F.; Meier, G.; Kang, B.; Feng, C.; January 2008; 11 pp.; In English
Contract(s)/Grant(s): DE-FG26-04NT42176
Report No.(s): DE2008-925617; DOE/NETL-IR-2006-06; No Copyright; Avail.: National Technical Information Service
(NTIS)

In order to meet the 2010-2020 DOE Fossil Energy goals for Advanced Power Systems, future oxy-fuel and
hydrogen-fired turbines will need to be operated at higher temperatures for extended periods of time, in environments that
contain substantially higher moisture concentrations in comparison to current commercial natural gas-fired turbines.
Development of modified or advanced material systems, combined with aerothermal concepts are currently being addressed
in order to achieve successful operation of these land-based engines. To support the advanced turbine technology development,
the National Energy Technology Laboratory (NETL) has initiated a research program effort in collaboration with the
University of Pittsburgh (UPitt), and West Virginia University (WVU), working in conjunction with commercial material and
coating suppliers as Howmet International and Coatings for Industry (CFI), and test facilities as Westinghouse Plasma
Corporation (WPC) and Praxair, to develop advanced material and aerothermal technologies for use in future oxy-fuel and
hydrogen-fired turbine applications.
NTIS
Fossil Fuels; Thermal Control Coatings; Turbine Engines; Turbines

20080046920 NASA Glenn Research Center, Cleveland, OH, USA
A Theoretical Solid Oxide Fuel Cell Model for Systems Controls and Stability Design
Kopasakis, George; Brinson, Thomas; Credle, Sydni; Journal of Fuel Cell Science and Technology; September 09, 2008;
Volume 5; 8 pp.; In English; Original contains black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://dx.doi.org/10.1115/1.2971018

As the aviation industry moves toward higher efficiency electrical power generation, all electric aircraft, or zero emissions
and more quiet aircraft, fuel cells are sought as the technology that can deliver on these high expectations. The hybrid solid
oxide fuel cell system combines the fuel cell with a micro-turbine to obtain up to 70% cycle efficiency, and then distributes
the electrical power to the loads via a power distribution system. The challenge is to understand the dynamics of this complex
multidiscipline system and the design distributed controls that take the system through its operating conditions in a stable and
safe manner while maintaining the system performance. This particular system is a power generation and a distribution system,
and the fuel cell and micro-turbine model fidelity should be compatible with the dynamics of the power distribution system
in order to allow proper stability and distributed controls design. The novelty in this paper is that, first, the case is made why
a high fidelity fuel cell mode is needed for systems control and stability designs. Second, a novel modeling approach is
proposed for the fuel cell that will allow the fuel cell and the power system to be integrated and designed for stability,
distributed controls, and other interface specifications. This investigation shows that for the fuel cell, the voltage characteristic
should be modeled but in addition, conservation equation dynamics, ion diffusion, charge transfer kinetics, and the electron
flow inherent impedance should also be included.
Author
Solid Oxide Fuel Cells; Systems Stability; Control Stability; Complex Systems; Diffusion; Turbines; Loads (Forces); Fly By
Wire Control

20080046921 NASA Glenn Research Center, Cleveland, OH, USA
Feasibility Study of Vapor-Mist Phase Reaction Lubrication Using a Thioether Liquid
Morales, Wilfredo; Handschuh, Robert F.; Krantz, Timothy L.; [2007]; 23 pp.; In English; Original contains black and white
illustrations
Contract(s)/Grant(s): WBS 877868.02.07.03.01.01; No Copyright; Avail.: Other Sources

A primary technology barrier preventing the operation of gas turbine engines and aircraft gearboxes at higher
temperatures is the inability of currently used liquid lubricants to survive at the desired operating conditions over an extended
time period. Current state-of-the-art organic liquid lubricants rapidly degrade at temperatures above 300 C; hence, another
form of lubrication is necessary. Vapor or mist phase reaction lubrication is a unique, alternative technology for high
temperature lubrication. The majority of past studies have employed a liquid phosphate ester that was vaporized or misted,
and delivered to bearings or gears where the phosphate ester reacted with the metal surfaces generating a solid lubricious film.
This method resulted in acceptable operating temperatures suggesting some good lubrication properties, but the continuous
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reaction between the phosphate ester and the iron surfaces led to wear rates unacceptable for gas turbine engine or aircraft
gearbox applications. In this study, an alternative non-phosphate liquid was used to mist phase lubricate a spur gearbox rig
operating at 10,000 rpm under highly loaded conditions. After 21 million shaft revolutions of operation the gears exhibited
only minor wear.
Author
Feasibility; Gas Turbine Engines; Lubricants; Vapor Phase Lubrication; High Temperature; Shafts (Machine Elements);
Transmissions (Machine Elements)

20080047069 Georgia Inst. of Tech., Atlanta, GA, USA
Flashback Characteristics of Syngas-Type Fuels Under Steady and Pulsating Conditions. Final Report
Lieuwen, T.; Feb. 08, 2008; 41 pp.; In English
Contract(s)/Grant(s): DE-FG26-04NT42176
Report No.(s): DE2008-924769; No Copyright; Avail.: National Technical Information Service (NTIS)

The objective of this project was to improve understanding and modeling of flashback, a significant issue in low emissions
combustors containing high levels of hydrogen. Experimental studies were performed over a range of fuel compositions, flow
velocities, reactant temperatures, and combustor pressures to study the factors leading to flashback. In addition, high speed
imaging of the flashback phenomenon was obtained. One of the key conclusions of this study was that there existed multiple
mechanisms which lead to flashback, each with different underlying parametric dependencies. Specifically, two mechanisms
of ‘flashback’ were noted: rapid flashback into the premixer, presumably through the boundary layer, and movement of the
static flame position upstream along the centerbody. The former and latter mechanisms were observed at high and low
hydrogen concentrations. In the latter mechanism, flame temperature ratio, not flame speed, appeared to be the key parameter
describing flashback tendencies. We suggested that this was due to an alteration of the vortex breakdown location by the
adverse pressure gradient upstream of the flame, similar to the mechanism proposed by Sattelmayer and co-workers.
NTIS
Flashback; Fuels; Hydrogen; Synthesis Gas

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, runways, hangars, and aircraft repair and overhaul facilities; wind tunnels, water tunnels, and shock tubes; flight
simulators; and aircraft engine test stands. Also includes airport ground equipment and systems. For airport ground operations see
03 Air Transportation and Safety. For astronautical facilities see 14 Ground Support Systems and Facilities (Space).

20080046608 Naval Postgraduate School, Monterey, CA USA
Physics-Based Modeling and Assessment of Mobile Landing Platform System Design
Williams, Christopher G; Sep 2008; 91 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488752; No Copyright; Avail.: Defense Technical Information Center (DTIC)

In this thesis, the overall throughput rate is examined from a container ship servicing the Sea Base to the objective ashore
with attention paid to the Mobile Landing Platform. An initial study was conducted using a variety of air and surface
connectors considering the various technologies being developed for the Sea Base concept and the use of a T-AKE class ship
acting as a warehouse. A second study was then conducted taking the results from the initial sturdy to determine the maximum
number of surface connectors could be employed to maximize the logistical throughput without including a wait time. The
number of loading spots versus the amount of deck space available for stowage of cargo was calculated for the various cases.
The surface connectors considered were the Landing Craft Air Cushioned (LCAC), the Next Generation Landing Craft Air
Cushioned (LCAC(X)) and the Sea Base Connector Transformable Craft (T-Craft). Finally, a separate logistics simulation
developed by Professor Gordis was then used to compare the different connectors, the effect of increasing the available deck
space on the Mobile Landing Platform and the effects of technologies which would increase the connector load times.
DTIC
Connectors; Landing Aids; Systems Engineering
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12
ASTRONAUTICS (GENERAL)

Includes general research topics related to space flight and manned and unmanned space vehicles, platforms or objects launched into,
or assembled in, outer space; and related components and equipment. Also includes manufacturing and maintenance of such vehicles
or platforms. For specific topics in astronautics see categories 13 through 20. For extraterrestrial exploration see 91 Lunar and Planetary
Science and Exploration.

20080045980 Government Accountability Office, Washington, DC, USA
Space Acquisitions: DOD’s Goals for Resolving Space Based Infrared System Software Problems Are Ambitious
Sep. 2008; 30 pp.; In English
Report No.(s): PB2009-100541; GAO-08-1073; No Copyright; Avail.: CASI: A03, Hardcopy

In 1996, DOD initiated the Space Based Infrared System (SBIRS) to replace the nation’s current missile detection system,
and to provide expanded missile warning capability. Since then, SBIRS has been restructured several times to stem cost
increases and schedule delays, including revising program goals in 2002, 2004, and 2005. These actions were partly due to
the challenges of developing sophisticated technologies and software. In 2007, SBIRS had a major setback when flight
software for the first satellite underwent testing and failed, a failure caused by design issues. DOD developed a plan for
resolving these issues, and revised its cost and schedule goals. GAO has assessed (1) the approach used to mitigate the
problems, and (2) the cost and schedule risks and challenges of that approach. To conduct our work, GAO has contacted, met
with, and performed detailed work at numerous DOD and contractor offices; and reviewed technical documents on flight
software. To mitigate the SBIRS flight software problems, DOD has assessed various alternatives and developed a way to
implement the software redesign and oversee its development. In April 2008, DOD approved the redesign effort, which
addressed problems with the original design that affected the timing of stored programs, distribution of control between
processors, and failure at the hardware interface level.
NTIS
Detection; Infrared Instruments; Missile Detection; Resolution; Space Weapons

20080046392 Military Academy, West Point, NY USA
A Decision Support System to help Prioritize Sensor Capabilities for Lunar Landers and Planetary Rovers
Wong, Ernest Y; Jun 2007; 20 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488325; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488325

Agenda: *Background; *Initial Problem Statement; *Revised Problem Statement; *NASA’s Approach; *A Value-
Focused Thinking Approach; *The Decision Support System; *Additional Applications; *Conclusions
DTIC
Decision Support Systems; Lunar Roving Vehicles; Space Missions

14
GROUND SUPPORT SYSTEMS AND FACILITIES (SPACE)

Includes launch complexes, research and production facilities; ground support equipment, e.g., mobile transporters; and test chambers
and simulators. Also includes extraterrestrial bases and supporting equipment. For related information see also 09 Research and
Support Facilities (Air).

20080046153 NASA Ames Research Center, Moffett Field, CA, USA
Mentoring SFRM: A New Approach to International Space Station Flight Controller Training
Huning, Therese; Barshi, Immanuel; Schmidt, Lacey; [2008]; 2 pp.; In English; 39th International Conference on
Environmental Systems, 12-16 Jul. 2009, Savannah, GA, USA
Contract(s)/Grant(s): NNJ06VA01C; Copyright; Avail.: Other Sources; Abstract Only

The Mission Operations Directorate (MOD) of the Johnson Space Center is responsible for providing continuous
operations support for the International Space Station (ISS). Operations support requires flight controllers who are skilled in
team performance as well as the technical operations of the ISS. Space Flight Resource Management (SFRM), a NASA
adapted variant of Crew Resource Management (CRM), is the competency model used in the MOD. ISS flight controller
certification has evolved to include a balanced focus on development of SFRM and technical expertise. The latest challenge
the MOD faces is how to certify an ISS flight controller (operator) to a basic level of effectiveness in 1 year. SFRM training
uses a two-pronged approach to expediting operator certification: 1) imbed SFRM skills training into all operator technical
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training and 2) use senior flight controllers as mentors. This paper focuses on how the MOD uses senior flight controllers as
mentors to train SFRM skills. Methods: A mentor works with an operator throughout the training flow. Inserted into the
training flow are guided-discussion sessions and on-the-job observation opportunities focusing on specific SFRM skills,
including: situational leadership, conflict management, stress management, cross-cultural awareness, self care and team care
while on-console, communication, workload management, and situation awareness. The mentor and operator discuss the
science and art behind the skills, cultural effects on skills applications, recognition of good and bad skills applications,
recognition of how skills application changes subtly in different situations, and individual goals and techniques for improving
skills. Discussion: This mentoring program provides an additional means of transferring SFRM knowledge compared to
traditional CRM training programs. Our future endeavors in training SFRM skills (as well as other organization s) may benefit
from adding team performance skills mentoring. This paper explains our mentoring approach and discusses its effectiveness
and future applicability in promoting SFRM/CRM skills.
Author
International Space Station; Flight Management Systems; Flight Control; Resources Management; Human Performance;
Education

20080046857 NASA Johnson Space Center, Houston, TX, USA
Rescue Shuttle Flight Re-Entry: Controlling Astronaut Thermal Exposure
Gillis, David B.; Hamilton, Douglas; Ilcus, Stana; Stepaniak, Phil; Polk, J. D.; Son, Chang; Bue, Grant; [2008]; 1 pp.; In
English; 80th Annual Scientific Meeting of the Aerospace Medical Association (AsMA), 3-7 May 2009, Los Angeles, CA,
USA; Copyright; Avail.: Other Sources; Abstract Only

A rescue mission for the STS-125 Hubble Telescope Repair Mission requires reentry from space with 11 crew members
aboard, exceeding past cabin thermal load experience and risking crew thermal stress potentially causing cognitive
performance and physiological decrements. The space shuttle crew cabin air revitalization system (ARS) was designed to
support a nominal crew complement of 4 to 7 crew and 10 persons in emergencies, all in a shirt-sleeve environment.
Subsequent to the addition of full pressure suits with individual cooling units, the ARS cannot maintain a stable temperature
in the crew cabin during reentry thermal loads. Bulk cabin thermal models, used for rescue mission planning and analysis of
crew cabin air, were unable to accurately represent crew workstation values of air flow, carbon dioxide, and heat content for
the middeck. Crew temperature models suggested significantly elevated core temperatures. Planning for an STS-400 potential
rescue of seven stranded crew utilized computational fluid dynamics (CFD) models to demonstrate inhomogeneous cabin
thermal properties and improve analysis compared to bulk models. In the absence of monitoring of crew temperature, heart
rate, metabolic rate and incomplete engineering data on the performance of the integrated cooling garment/cooling unit
(ICG/CU) at cabin temperatures above 75 degrees F, related systems & models were reevaluated and tests conducted with
humans in the loop. Changes to the cabin ventilation, ICU placement, crew reentry suit-donning procedures, Orbiter Program
wave-off policy and post-landing power down and crew extraction were adopted. A second CFD and core temperature model
incorporated the proposed changes and confirmed satisfactory cabin temperature, improved air distribution, and estimated core
temperatures within safe limits. CONCLUSIONS: These changes in equipment, in-flight and post-landing procedures, and
policy were implemented for the STS-400 rescue shuttle & will be implemented in any future rescue flights from the
International Space Station of stranded shuttle crews.
Derived from text
Thermal Stresses; Flight Crews; Rescue Operations; Computational Fluid Dynamics; Extraction; Pressure Suits; Mission
Planning; Temperature Distribution; Space Transportation System Flights

15
LAUNCH VEHICLES AND LAUNCH OPERATIONS

Includes all classes of launch vehicles, launch/space vehicle systems, and boosters; and launch operations. For related information see
also 18 Spacecraft Design, Testing and Performance; and 20 Spacecraft Propulsion and Power.

20080046385 National Central Univ., Chung-Li, Taiwan, Province of China
Study of Equatorial Ionospheric Irregularities with ROCSAT-1/IPEI Data for Assessment of Impacts on
Communication/Navigation System (IV)
Liu, Chao-Han; Su, S -Y; Sep 1, 2008; 24 pp.; In English
Contract(s)/Grant(s): FA4869-07-1-4098
Report No.(s): AD-A488308; AOARD-07-4098; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488308

(1) Study the Cause of Seasonal/Longitudinal(s/l) Variations of Equatorial Irregularity Occurrences: The examination of
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global monthly occurrence pattern of density irregularities indicates that a smooth and slow variation in the occurrence pattern
exists from one longitude sector to the next. Such variation should be related to the smooth and slow variations of the magnetic
declination as well as the longitudinal variation of the geographic location of the dip equator for the ionospheric property. The
effects of the magnetic declination and the ionospheric condition initially affect the s/l distribution of the post-sunset vertical
drift velocities that then result in the same s/l variations of the irregularity occurrences. Thus, other factors such as the seed
distribution for the instability perturbation from the atmospheric disturbance probably play no role in determining the s/l
variations of irregularity occurrences. (2) Initial Result of Seasonal/Longitudinal (s/l) Distribution of Irregularity Spectra
Indices: There is some argument of identifying the outer-scale length of the irregularity turbulence correctly to obtain the
turbulence strength parameter Cs. However, this will be cleared in the upcoming project when a coincident event between the
ROCSAT and scintillation experiment at Ascension Island is studied in the later part of 2008. (3) Management of
NCU-SCINDA Station and Study the Coincident Observation Events with FORMOSAT-3/COSMIC and C/NOFS: The
NCU-SCINDA Station is being managed smoothly with continuous operation up to now. All the full-wave mode (100 Hz) data
during the nighttime have been collected so far.
DTIC
Communication Satellites; Data Transmission; Ionospheric Disturbances; Navigation; Navigation Satellites; Taiwan

20080046433 Scitor Corp., Colorado Springs, CO USA
Space Professional Billet Analysis for the US Air Force
Anding, Douglas; Boyer, David; Jun 2007; 33 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488419; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488419

PURPOSE: (1) Ensure an appropriate number of SP positions with the right experience prerequisites are available to
satisfy mission capabilities for each officer grade within each SPEC. (2) Determine if relationships among SPECs define SPEC
groups (career paths). ASSUMPTIONS: (1) Multiple P/SPECs for a position are additional requirements, not substitute
requirements (2) Experience is not quantified in the job descriptions, so any experience in the SPEC is sufficient (3) Career
progression patterns (‘paths’) identified as a result of the analysis are based on P/SPEC linkage between SPECs. (4) Job
description information is considered reliable for the purpose of this analysis, i.e., any subjectivity injected by the POC or
potentially outdated material cannot be determined.
DTIC
Aerospace Systems; Billets; Military Spacecraft

20080046571 Naval Postgraduate School, Monterey, CA USA
An Analysis of Military Use of Commercial Satellite Communications
Forest, Benjamin D; Sep 2008; 89 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488621; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Since the Gulf War of 1991, USA military satellite communication (SATCOM) bandwidth demand has increased
dramatically, as evidenced by recent usage rates in Operation Enduring Freedom and Operation Iraqi Freedom. The
Department of Defense (DoD) has increasingly relied on commercial vendors to meet this demand. With an open-ended
Global War on Terror and heavy reliance on bandwidth-intensive operations (such as unmanned aerial vehicle feeds), the
demand is projected to continue increasing at huge levels. It is unlikely that reliance on commercial SATCOM will decrease,
despite numerous planned military SATCOM assets launching over the next ten years. While commercial SATCOM is
essential to most military operations and provides many advantages, its pervasive use also raises concerns related to security,
cost, and survivability. This thesis analyzes the balance between DoD use of commercial SATCOM versus military SATCOM.
It surveys historical and current military usage of DoD and commercial SATCOM, evaluates current predictions for military
use of commercial SATCOM, and describes measures of effectiveness that can be used to evaluate the various SATCOM
options. In culmination, this thesis defines what constitutes an appropriate balance of military and commercial SATCOM usage
using cost, technical, and policy compliance measures of effectiveness. The measures of effectiveness lead to a
recommendation of a more deliberate, less ad hoc use of commercial SATCOM for the vast majority of military SATCOM
needs.
DTIC
Acquisition; Communication Satellites; Military Technology; Satellite Communication
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20080046584 Naval Postgraduate School, Monterey, CA USA
Implications of the Chinese Anti-Satellite Test for the USA Navy Surface Forces
Dillon, Matthew J; Sep 2008; 93 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488669; No Copyright; Avail.: Defense Technical Information Center (DTIC)

On January 11, 2007, China successfully tested an anti-satellite (ASAT) weapon. This thesis seeks to view the test’s
implications with regards to the prospect of China holding a false impression of offense dominance by using its ASAT weapon
to temporarily create a shift in the strategic balance between it and the USA. Although China announced to the world that its
test was not directed at any one country, its military strategic observers have assumed to identify the strategic weakness of
the USA military as its reliance on space assets. The USA Navy surface force is the largest customer of space-based assets,
and U.S. naval surface forces could be expected to deploy to the Taiwan Straits if tensions between Taipei and Beijing elevate.
China may be tempted to use to use its newly tested capabilities in a potential contest concerning the future of Taiwan, and
this could potentially expose U.S. naval forces to an environment of degraded space assets. This thesis seeks to examine
China’s perception of these weapons in offense-defense terms and shows that China’s leadership may over estimate the
expected advantage of an ASAT weapon attack.
DTIC
China; Navy; United States

20080046654 Naval Postgraduate School, Monterey, CA USA
A Cost-Effectiveness Analysis of Tactical Satellites, High-Altitude Long-Endurance Airships, and High and Medium
Altitude Unmanned Aerial Systems for ISR and Communication Missions
Collier, Corey M; Kacala, Jeffrey C; Sep 2008; 181 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488904; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Before 1991 the USA military’s demand for additional communications bandwidth and timely intelligence was rising
rapidly. Since then with the advent of the Global War on Terrorism it has increased substantially. To address this growing need
the Department of Defense has focused its acquisition and procurement efforts on obtaining new communications and
intelligence surveillance and reconnaissance (ISR) platforms that can help lessen shortfalls and possibly exploit new untapped
resources. Recently there has been an increasing focus on new technology such as tactical satellites or high-altitude
long-endurance airships as a way to increase communications and intelligence collection capacities. Likewise advances in the
capabilities of medium-altitude and high-altitude unmanned aerial systems have resulted in a more prominent role for them
on today’s battlefield. Each of these vehicles has a unique niche in today’s military but the increasing capabilities of each are
beginning to create some overlap in their uses. This study will conduct a cost-effectiveness analysis on these systems for use
as a persistent communications and ISR platform. In particular it will measure the effectiveness of each for comparison and
will offer possibilities to increase the overall effective use of the three together to maximize performance and cost.
DTIC
Airships; Artificial Satellites; Cost Effectiveness; High Altitude

20080046926 NASA Ames Research Center, Moffett Field, CA, USA
Simulation Assisted Risk Assessment Applied to Launch Vehicle Conceptual Design
Mathias, Donovan L.; Go, Susie; Gee, Ken; Lawrence, Scott; January 28, 2008; 6 pp.; In English; 2008 Reliability and
Maintainability Symposium, 28-31 Jan. 2008, Las Vegas, NV, USA; Original contains color illustrations; No Copyright;
Avail.: CASI: A02, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046926

A simulation-based risk assessment approach is presented and is applied to the analysis of abort during the ascent phase
of a space exploration mission. The approach utilizes groupings of launch vehicle failures, referred to as failure bins, which
are mapped to corresponding failure environments. Physical models are used to characterize the failure environments in terms
of the risk due to blast overpressure, resulting debris field, and the thermal radiation due to a fireball. The resulting risk to the
crew is dynamically modeled by combining the likelihood of each failure, the severity of the failure environments as a function
of initiator and time of the failure, the robustness of the crew module, and the warning time available due to early detection.
The approach is shown to support the launch vehicle design process by characterizing the risk drivers and identifying regions
where failure detection would significantly reduce the risk to the crew.
Author
Launch Vehicles; Risk Assessment; Ascent; Space Exploration; Failure; Overpressure; Debris; Thermal Radiation
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16
SPACE TRANSPORTATION AND SAFETY

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue techniques. For related information see
also 03 Air Transportation and Safety; 15 Launch Vehicles and Launch Operations; and 18 Spacecraft Design, Testing and Performance.
For space suits see 54 Man/System Technology and Life Support.

20080045899 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA; North Carolina State Univ., Hampton, VA,
USA
Aerobraking Cost and Risk Decisions
Spencer, David A.; Tolson, Robert; Journal of Spacecraft and Rockets; 18 Oct. 2006; Volume 44, No. 6, pp. 1285-1293; In
English; Space Systems Engineering Conference, 8-10 Nov. 2005, Atlanta, GA, USA; Original contains color and black and
white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40983; http://dx.doi.org/10.2514/1.24303

Four missions have successfully employed aerobraking at Venus and Mars to reduce the spacecraft orbit period and
achieve the desired orbit geometry. The propellant mass reductions enabled by the aerobraking technique allow the use of
smaller launch systems, which translate to significant savings in launch costs for flight projects. However, there is a significant
increase in mission risk associated with the use of aerobraking. Flying a spacecraft through a planetary atmosphere hundreds
of times during months of around-the-clock operations places the spacecraft in harm’s way, and is extraordinarily demanding
on the flight team. There is a cost/risk trade that must be evaluated when a project is choosing between a mission baseline that
includes aerobraking, or selecting a larger launch vehicle to enable purely propulsive orbit insertion. This paper provides a
brief history of past and future aerobraking missions, describes the aerobraking technique, summarizes the costs associated
with aerobraking, and concludes with a suggested methodology for evaluating the cost/risk trade when considering the
aerobraking approach.
Author
Aerobraking; Planetary Atmospheres; Launch Costs; Spacecraft Orbits; Orbit Insertion; Risk

20080046182 NASA Johnson Space Center, Houston, TX, USA
Orion Emergency Mask Approach
Tuan, George C.; Graf, John C.; [2008]; 1 pp.; In English; 39th International Conference on Environmental Systems, 12-16
Jul. 2009, Savannah, GA, USA; No Copyright; Avail.: Other Sources; Abstract Only

Emergency mask approach on Orion poses a challenge to the traditional Shuttle or Station approaches. Currently, in the
case of a fire or toxic spill event, the crew utilizes open loop oxygen masks that provide the crew with oxygen to breath, but
also dumps the exhaled oxygen into the cabin. For Orion, with a small cabin volume, the extra oxygen will exceed the
flammability limit within a short period of time, unless a nitrogen purge is also provided. Another approach to a fire or toxic
spill event is the use of a filtering emergency masks. These masks utilize some form of chemical beds to scrub the air clean
of toxic providing the crew safe breathing air for a period without elevating the oxygen level in the cabin. Using the masks
and a form of smoke-eater filter, it may be possible to clean the cabin completely or to a level for safe transition to a space
suit to perform a cabin purge. Issues with filters in the past have been the reaction temperature and high breathing resistance.
Development in a new form of chemical filters has shown promise to make the filtering approach feasible.
Author
Emergencies; Oxygen Masks; Fires; Space Suits; Toxicity; Spilling

17
SPACE COMMUNICATIONS, SPACECRAFT COMMUNICATIONS, COMMAND AND TRACKING

Includes space systems telemetry; space communications networks; astronavigation and guidance; and spacecraft radio blackout. For
related information see also 04 Aircraft Communications and Navigation; and 32 Communications and Radar.

20080045905 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Proposed Array-based Deep Space Network for NASA
Bagri, Durgadas S.; Statman, Joseph I.; Gatti, Mark S.; Proceedings of the IEEE; October 2007; Volume 95, No. 10,
pp. 1916-1922; In English; Original contains color illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40974; http://dx.doi.org/10.1109/JPROC.2007.905046

The current assets of the Deep Space Network (DSN) of the National Aeronautics and Space Administration (NASA),
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especially the 70-m antennas, are aging and becoming less reliable. Furthermore, they are expensive to operate and difficult
to upgrade for operation at Ka-band (321 GHz). Replacing them with comparable monolithic large antennas would be
expensive. On the other hand, implementation of similar high-sensitivity assets can be achieved economically using an
array-based architecture, where sensitivity is measured by G/T, the ratio of antenna gain to system temperature. An array-based
architecture would also provide flexibility in operations and allow for easy addition of more G/T whenever required.
Therefore, an array-based plan of the next-generation DSN for NASA has been proposed. The DSN array would provide more
flexible downlink capability compared to the current DSN for robust telemetry, tracking and command services to the space
missions of NASA and its international partners in a cost effective way. Instead of using the array as an element of the DSN
and relying on the existing concept of operation, we explore a broader departure in establishing a more modern concept of
operations to reduce the operations costs. This paper presents the array-based architecture for the next generation DSN. It
includes system block diagram, operations philosophy, user’s view of operations, operations management, and logistics like
maintenance philosophy and anomaly analysis and reporting. To develop the various required technologies and understand the
logistics of building the array-based lowcost system, a breadboard array of three antennas has been built. This paper briefly
describes the breadboard array system and its performance.
Author
Antenna Arrays; Deep Space Network; Extremely High Frequencies; NASA Programs; Antenna Gain; Breadboard Models;
Cost Effectiveness

20080045907 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Advances in Ground Transmitters for the NASA Deep Space Network
Vodonos, Yakov I.; Conroy, Bruce L.; Losh, David L.; Silva, Arnold; Proceedings of the IEEE; October 2007; Volume 95, No.
10, pp. 1947-1957; In English; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40973; http://dx.doi.org/10.1109/JPROC.2007.905050

The Deep Space Network (DSN), managed by the Jet Propulsion Laboratory for NASA, is equipped with multiple
microwave transmitters ranging in average radiated power from 200 W to 400 kW. The transmitters are used for routine or
emergency communication with spacecraft, for navigation, and for radio science tasks. The latest advances in transmitter
engineering were implemented in a new generation of 20-kW dual-band transmitters developed for the DSN 34-m beam
waveguide antennas. Innovations include additional X-band communication capability for near Earth missions, new control
algorithms, automated calibration, improved and expanded computerized monitoring and diagnostics, reduced cabling, and
improved maintainability. The innovations were very beneficial for the DSN ‘overload’ during the Mars 2003/2004 missions
and will benefit other missions throughout the next decade. This paper describes the current design of the new transmitters
and possible future developments.
Author
Transmitters; Waveguide Antennas; Radio Communication; Mars Missions; Beam Waveguides; Deep Space Network

20080045908 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Range Measurement as Practiced in the Deep Space Network
Berner, Jeff B.; Bryant, Scott H.; Kinman, Peter W.; Proceedings of the IEEE; November 11, 2007; Volume 95, No. 11,
pp. 2202-2214; In English; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40972; http://dx.doi.org/10.1109/JPROC.2007.905128

Range measurements are used to improve the trajectory models of spacecraft tracked by the Deep Space Network. The
unique challenge of deep-space ranging is that the two-way delay is long, typically many minutes, and the signal-to-noise ratio
is small. Accurate measurements are made under these circumstances by means of long correlations that incorporate Doppler
rate-aiding. This processing is done with commercial digital signal processors, providing a flexibility in signal design that can
accommodate both the traditional sequential ranging signal and pseudonoise range codes. Accurate range determination
requires the calibration of the delay within the tracking station. Measurements with a standard deviation of 1 m have been
made.
Author
Rangefinding; Spacecraft Models; Tracking Stations; Trajectories; Deep Space Network; Signal to Noise Ratios; Calibrating;
Signal Analyzers
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20080046277 Politecnico di Turin, Turin, Italy
Project Galileo, An Overview
Leschiutta, Sigfrido; Tavella, Patrizia; Jan 2002; 13 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485546; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Some years ago decision was taken by EC - the European Community Commission - to study the feasibility of a global
satellite navigation system; the main requirements were to design a full system, complementary but independent from GPS.
An additional requirement was the integrity service. The aim of this paper is to present a overview on the activities performed
in the years since 1999 and the major issues insofar agreed. For this purpose, four points are covered: (1) the main lines of
the project, as stands at the end of 2001, pointing out similarities and differences with respect to GPS, (2) the organization
of the research effort mounted in 1999-2001 by EC and ESA (European Space Agency), (3) the relations with EGNOS
(European Global Navigation Overlay System), the counterpart of the American WAAS, and finally,and (4) the developments
foreseen at the moment. Also the financial envelope will be presented. The aspects related to precise time and timekeeping
will be examined, covering the current European projects of clock development, clock synchronization, time scale formation,
and the relationship with the UTC community.
DTIC
Galileo Spacecraft; Navigation Satellites

20080046286 ITT Aerospace/Communications Div., Clifton, NJ USA
Management of Phase and Frequency for GPS IIR Satellites
Epstein, Marvin; Dass, Todd; Jan 2002; 13 pp.; In English
Report No.(s): AD-A485629; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The ITT-Industries- developed GPS IIR satellite payloads have been on orbit since 1997, providing outstanding
signal-in-space performance. The GPS IIR satellites have the capability of adjusting the phase, frequency, and frequency drift
of their broadcast clocks. This paper discusses the intricacies of phase and frequency management in the GPS IIR Time
Keeping System. During the initial years of the GPS IIR operation, the only clock correction technique used was the traditional
technique of phase adjustment. In year 2000, the GPS IIR clock management operation started to use the full GPS IIR
capability of adjusting phase, frequency, and frequency drift. Two approaches were employed. The first approach was applied
to GPS satellites SVN43 and SVN46, where the phase, frequency, and frequency drift errors were zeroed during off-line
maintenance. The phase and frequency of the other IIR satellites were managed by the second approach using on-line
frequency drift adjustments to correct for phase, frequency, and frequency drift errors; and does not require the satellite to be
taken out of service. The operation of the two phase and frequency management approaches is compared in this paper. We
have the results of over a year of operation of the new phase and frequency management techniques. As a result of these
management approaches, the phase and frequency errors due to the GPS IIR rubidium frequency drift are now much smaller,
with minimal load on the operation of the GPS system. This improvement is described in this paper by plots of the clock
performance before and after the use of the phase and frequency management techniques. The cost of the improvement is
minimal as illustrated by a table of the ground control operations used to obtain these results.
DTIC
Artificial Satellites; Frequencies; Global Positioning System; Navigation Satellites

20080046911 NASA Glenn Research Center, Cleveland, OH, USA
Long-Range Transhorizon Lunar Surface Radio Wave Propagation in the Presence of a Regolith and a Sparse
Exospheric Plasma
Manning, Robert M.; October 2008; 62 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 903184.04.03.02.01
Report No.(s): NASA/TM-2008-215463; E-16680; No Copyright; Avail.: CASI: A04, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046911

Long-range, over-the-horizon (transhorizon) radio wave propagation is considered for the case of the Moon. In the event
that relay satellites are not available or otherwise unwarranted for use, transhorizon communication provides for a contingency
or backup option for non line-of-sight lunar surface exploration scenarios. Two potential low-frequency propagation
mechanisms characteristic of the lunar landscape are the lunar regolith and the photoelectron induced plasma exosphere
enveloping the Moon. Although it was hoped that the regolith would provide for a spherical waveguide which could support
a trapped surface wave phenomena, it is found that, in most cases, the regolith is deleterious to long range radio wave
propagation. However, the presence of the plasma of the lunar exosphere supports wave propagation and, in fact, surpasses
the attenuation of the regolith. Given the models of the regolith and exosphere adopted here, it is recommended that a
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frequency of 1 MHz be considered for low rate data transmission along the lunar surface. It is also recommended that further
research be done to capture the descriptive physics of the regolith and the exospheric plasma so that a more complete model
can be obtained. This comprehensive theoretical study is based entirely on first principles and the mathematical techniques
needed are developed as required; it is self-contained and should not require the use of outside resources for its understanding.
Author
Radio Transmission; Wave Propagation; Radio Waves; Moon; Surface Waves; Lunar Surface; Data Transmission;
Waveguides

18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE

Includes satellites; space platforms; space stations; spacecraft systems and components such as thermal and environmental controls;
and spacecraft control and stability characteristics. For life support systems see 54 Man/System Technology and Life Support. For
related information see also 05 Aircraft Design, Testing and Performance; 39 Structural Mechanics; and 16 Space Transportation
and Safety.

20080045805 NASA Johnson Space Center, Houston, TX, USA
Statistical Issues for Uncontrolled Reentry Hazards
Matney, Mark; October 20, 2008; 10 pp.; In English; International Association of Advancement in Space Safety, 21 - 23 Oct.
2008, Rome, Italy; Original contains color and black and white illustrations; No Copyright; Avail.: CASI: A02, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045805

A number of statistical tools have been developed over the years for assessing the risk of reentering objects to human
populations. These tools make use of the characteristics (e.g., mass, shape, size) of debris that are predicted by aerothermal
models to survive reentry. The statistical tools use this information to compute the probability that one or more of the surviving
debris might hit a person on the ground and cause one or more casualties. The statistical portion of the analysis relies on a
number of assumptions about how the debris footprint and the human population are distributed in latitude and longitude, and
how to use that information to arrive at realistic risk numbers. This inevitably involves assumptions that simplify the problem
and make it tractable, but it is often difficult to test the accuracy and applicability of these assumptions. This paper looks at
a number of these theoretical assumptions, examining the mathematical basis for the hazard calculations, and outlining the
conditions under which the simplifying assumptions hold. In addition, this paper will also outline some new tools for assessing
ground hazard risk in useful ways. Also, this study is able to make use of a database of known uncontrolled reentry locations
measured by the USA Department of Defense. By using data from objects that were in orbit more than 30 days before reentry,
sufficient time is allowed for the orbital parameters to be randomized in the way the models are designed to compute. The
predicted ground footprint distributions of these objects are based on the theory that their orbits behave basically like simple
Kepler orbits. However, there are a number of factors - including the effects of gravitational harmonics, the effects of the
Earth’s equatorial bulge on the atmosphere, and the rotation of the Earth and atmosphere - that could cause them to diverge
from simple Kepler orbit behavior and change the ground footprints. The measured latitude and longitude distributions of these
objects provide data that can be directly compared with the predicted distributions, providing a fundamental empirical test of
the model assumptions.
Derived from text
Uncontrolled Reentry (Spacecraft); Flight Hazards; Equatorial Atmosphere; Hazards; Statistical Analysis

20080045839 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Integration and Testing Challenges of Small, Multiple Satellite Missions: Experiences From The Space Technology 5
Project
Sauerwein, Timothy A.; Gostomski, Thomas; June 13, 2007; 11 pp.; In English; 24th Aerospace Testing Seminar, Call for
Papers ‘The Way Forward’, 8-10 Apr. 2008, Manhattan Beach, CA, USA; Original contains black and white illustrations; No
Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045839

This brief presentation describes the mechanical and electrical integration activities and environmental testing challenges
of the Space Technology 5 (ST5) Project. Lessons learned during this process are highlighted, including performing
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mechanical activities serially to gain efficiency through repetition and performing electrical activities based on the level of
subsystem expertise available.
Derived from text
Aerospace Engineering; Space Technology Experiments; Microsatellites; Performance Tests; Systems Integration

20080046923 NASA Langley Research Center, Hampton, VA, USA
Solar Tower Experiments for Radiometric Calibration and Validation of Infrared Imaging Assets and Analysis Tools
for Entry Aero-Heating Measurements
Splinter, Scott C.; Daryabeigi, Kamran; Horvath, Thomas J.; Mercer, David C.; Ghanbari, Cheryl M.; Ross, Martin N.; Tietjen,
Alan; Schwartz, Richard J.; June 23, 2008; 23 pp.; In English; 40th AIAA Thermophysics Conference, 23-26 Jun. 2008,
Seattle, WA, USA; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 510505.04.07.01.22
Report No.(s): AIAA Paper 2008-4025; Copyright; Avail.: CASI: A03, Hardcopy

The NASA Engineering and Safety Center sponsored Hypersonic Thermodynamic Infrared Measurements assessment
team has a task to perform radiometric calibration and validation of land-based and airborne infrared imaging assets and tools
for remote thermographic imaging. The IR assets and tools will be used for thermographic imaging of the Space Shuttle
Orbiter during entry aero-heating to provide flight boundary layer transition thermography data that could be utilized for
calibration and validation of empirical and theoretical aero-heating tools. A series of tests at the Sandia National Laboratories
National Solar Thermal Test Facility were designed for this task where reflected solar radiation from a field of heliostats was
used to heat a 4 foot by 4 foot test panel consisting of LI 900 ceramic tiles located on top of the 200 foot tall Solar Tower.
The test panel provided an Orbiter-like entry temperature for the purposes of radiometric calibration and validation. The Solar
Tower provided an ideal test bed for this series of radiometric calibration and validation tests because it had the potential to
rapidly heat the large test panel to spatially uniform and non-uniform elevated temperatures. Also, the unsheltered-open-air
environment of the Solar Tower was conducive to obtaining unobstructed radiometric data by land-based and airborne IR
imaging assets. Various thermocouples installed on the test panel and an infrared imager located in close proximity to the test
panel were used to obtain surface temperature measurements for evaluation and calibration of the radiometric data from the
infrared imaging assets. The overall test environment, test article, test approach, and typical test results are discussed.
Author
Aerodynamic Heating; Atmospheric Entry; Radiometers; Infrared Imagery; Imaging Techniques; High Temperature Tests;
Thermodynamics; Infrared Radiation; Temperature Measurement

19
SPACECRAFT INSTRUMENTATION AND ASTRIONICS

Includes the design, manufacture, or use of devices for the purpose of measuring, detecting, controlling, computing, recording, or
processing data related to the operation of space vehicles or platforms. For related information see also 06 Avionics and Aircraft
Instrumentation; for spaceborne instruments not integral to the vehicle itself see 35 Instrumentation and Photography; for spaceborne
telescopes and other astronomical instruments see 89 Astronomy.

20080045804 NASA Goddard Space Flight Center, Greenbelt, MD, USA
5.8 X-ray Calorimeters
Porter, F. Scott; [2008]; 31 pp.; In English; Original contains color and black and white illustrations; No Copyright;
Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045804

X-ray calorimeter instruments for astrophysics have seen rapid development since they were invented in 1984. The prime
instrument on all currently planned X-ray spectroscopic observatories is based on calorimeter technology. This relatively
simple detection concept that senses the energy of an incident photon by measuring the temperature rise of an absorber
material at very low temperatures, can form the basis of a very high performance, non-dispersive spectrometer. State-of-the-art
calorimeter instruments have resolving powers of over 3000, large simultaneous band-passes, and near unit efficiency. This
coupled with the intrinsic imaging capability of a pixilated x-ray calorimeter array, allows true spectral-spatial instruments to
be constructed. In this chapter I briefly review the detection scheme, the state-of-the-art in X-ray calorimeter instruments and
the future outlook for this technology.
Author
Calorimeters; X Rays; X Ray Optics; Satellite Instruments
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20080046097 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Compendium of Current Total Ionizing Dose Results and Displacement Damage Results for Candidate Spacecraft
Electronics for NASA
Cochran, Donna J.; O’Bryan, Martha V.; Buchner, Stephen P.; Poivey, Christian; Ladbury, Ray L.; LaBel, Kenneth A.; [2007];
8 pp.; In English; Original contains black and white illustrations; Copyright; Avail.: CASI: A02, Hardcopy

Sensitivity of a variety of candidate spacecraft electronics to total ionizing dose and displacement damage is studied.
Devices tested include optoelectronics, digital, analog, linear bipolar devices, and hybrid devices.
Author
Electro-Optics; Damage; Dosage; Displacement; Proton Damage; Bipolarity; Optoelectronic Devices

20
SPACECRAFT PROPULSION AND POWER

Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary power sources. For related
information see also 07 Aircraft Propulsion and Power, 28 Propellants and Fuels, 15 Launch Vehicles and Launch Operations, and
44 Energy Production and Conversion.

20080046466 Universidad Politecnica de Madrid, Madrid, Spain
Two-Dimensional Modelling of the Hall Thruster Discharge: Final Report
Ahedo, E; Escobar, D; Anton, A; Parra, F; de Pablo, V; Sep 10, 2007; 116 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8655-06-1-3032
Report No.(s): AD-A488477; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488477

A model of the plasma interaction with the dielectric walls of a Hall thruster has been presented. It accounts for partial
thermalization of the electron population through a single parameter 3/4 and includes a two-population, four-parameter model
for SEE. Analytical expressions are obtained for the main parameters characterizing that interaction, such as the particle and
energy fluxes to the walls and sheaths, which are needed as boundary conditions of quasineutral models of the full discharge.
The behavior for low thermalization is shown to differ greatly from the commonly-used, high-thermalization case. This is very
relevant for Hall thrusters, where there is a growing conviction that electron thermalization is low. At low thermalization,
energy losses are close to its minimum, the charge saturation limit is not attainable, and the sheath potential is small; the
different roles of beam and primary electrons on these characteristics have been analyzed. Significant decreases of the parallel
temperature of primary electrons and, therefore, of the plasma flux into the sheath take place only at the very-low
thermalization limit. The investigation of the emission model for secondary electrons has shown that the presence of a relevant
fraction of elastically reflected electrons affects greatly the response. They tend to amplify the relative densities of untrapped
electrons; their effect on the net primary and beam fluxes comes out from the zero electrical current balance. It is reiteratively
found that the role of the sheath potential fall is to adjust the primary electron flux to wall and not vice versa. Although most
of the analysis is carried out for an energy-independent yield of reflected electrons, a temperature-dependent yield expression
is proposed, which avoids integrals expressions at the same time that it recovers approximately the reduction of that yield with
the impact energy.
DTIC
Hall Effect; Hall Thrusters

23
CHEMISTRY AND MATERIALS (GENERAL)

Includes general research topics related to the composition, properties, structure, and use of chemical compounds and materials as they
relate to aircraft, launch vehicles, and spacecraft. For specific topics in chemistry and materials see categories 25 through 29. For
astrochemistry see category 90 Astrophysics.

20080045860 National Inst. of Standards and Technology, Gaithersburg, MD USA
Nanometrology FY2004-2005 Projects from MSEL (Materials Science and Engineering Laboratory)
Apr. 2005; 48 pp.; In English
Report No.(s): PB2009-102164; NISTIR-7130; No Copyright; Avail.: National Technical Information Service (NTIS)

The burgeoning field of nanomaterials extends across the full range of traditional material classes, including all forms of
metals, polymers, and ceramics. No previous materials technology has shown concurrent advances in research and industry
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as does the field of nanomaterials in mechanical devices, electronic, magnetic, and optical components, quantum computing,
biotechnology, and as-yet unanticipated exploitations of as-yet undiscovered novel properties of assemblies. There is growing
excitement surrounding the ability of some molecules or particles to self-assemble at the nanoscale to form new materials with
unusual properties. Nanometrology, i.e., the ability to conduct measurements at these dimensions, to characterize the materials,
and to elucidate the structure and nature of these new and novel assemblies, is a requisite and fundamental cornerstone that
must be established securely if this technology is to flourish. NIST is uniquely positioned to lead the development of the
measurement methods, instrumentation, standards, and reference materials that together will form the metrological
infrastructure essential to the success of nanotechnology. The MSEL Nanometrology Program incorporates basic measurement
metrologies to determine material properties, process monitoring at the nanoscale, nanomanufacturing and fabrication
techniques, and structural characterization and analysis techniques such as advanced imaging and multiscale modeling.
NTIS
Metrology; Materials Tests

20080045890 Missouri Univ. of Science and Technology, Rolla, MO, USA
Preservation of Missouri Transportation Infrastructures: Life Expectancy Modeling for FRP Strengthened Concrete
Bridges
Myers, J. J.; Sawant, A. V.; Jul. 2008; 151 pp.; In English
Contract(s)/Grant(s): DTRS98-G-0021
Report No.(s): PB2009-100651; UTC-R95; No Copyright; Avail.: CASI: A08, Hardcopy

The use of fiber reinforced polymers (FRP) in repairing and strengthening bridges has been an active area of research and
implementation in recent years. In particular, adhering FRP to the tension face of reinforced concrete (RC) beams has provided
an increase in load carrying capacity and extended the service life of structures. However, the life expectancy of this
technology has not yet been fully investigated or documented due to insufficient data. In this report, the authors present one
possible strength degradation approach using analytical modeling to determine the life expectancy of FRP strengthened
bridges. An actual Carbon FRP field strengthened bridge in Dallas County, Missouri, USA, was utilized to demonstrate the
life expectancy approach. The Dallas County Bridge P-0962 was constructed in 1955 and strengthened in 2003. To predict the
life expectancy behavior of the bridge structure, a theoretical model was derived using basic concepts, past research, and the
properties of specimens tested for critical chloride concentration. An interaction model for life expectancy estimation is based
on the reduction of moment capacity due to corrosion of reinforcement before and after strengthening, bond degradation of
FRP and substrate concrete, and degradation of FRP material itself based on fatigue analysis. This model is the first possible
approach to determine the life expectancy of FRP strengthened structures based on the statistical data available in literature.
NTIS
Composite Materials; Concretes; Fiber Composites; Preserving; Transportation

20080046227 Pacific Northwest National Lab., Richland, WA, USA
Summer Research Institute Interfacial and Condensed Phase Chemical Physics. 2007 Annual Report
Oct. 2007; 339 pp.; In English
Contract(s)/Grant(s): DE-AC06-76RL01830
Report No.(s): DE2008-934410; PNNL-17069; No Copyright; Avail.: National Technical Information Service (NTIS)

The Pacific Northwest National Laboratory (PNNL) hosted its fourth annual Summer Research Institute in Interfacial and
Condensed Phase Chemical Physics from April through September 2007. During this time, 21 PNNL scientists hosted 23
participants from 20 different universities. Of the 23 participants, 20 were graduate students, 1 was a postdoctoral fellow, and
2 were university faculty members. This report covers the essence of the program and the research the participants performed.
NTIS
Summer; Chemistry; Physics; Research

20080046410 Library of Congress, Washington, DC USA
Iraq: Oil and Gas Legislation, Revenue Sharing, and U.S. Policy
Blanchard, Christopher M; Oct 1, 2008; 36 pp.; In English
Report No.(s): AD-A488362; CRS-RL34064; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488362

Iraqi leaders continue to debate a package of hydrocarbon sector and revenue sharing legislation that would define the
terms for the future management and development of the country’s significant oil and natural gas resources. A group of four
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proposed laws includes an oil and gas sector framework law and three supporting laws that would outline revenue sharing,
restructure Iraq’s Ministry of Oil, and create an Iraqi National Oil Company. Both the Bush Administration and Congress
consider the passage of oil and gas sector framework and revenue sharing legislation as important benchmarks that would
indicate the current Iraqi government’s commitment to promoting political reconciliation and long term economic
development in Iraq. In the absence of new legislation, revenue sharing mechanisms have been implemented and both the Iraqi
national government and the Kurdistan Regional Government have signed oil and natural gas development contracts with
foreign firms. The central importance of oil and gas revenue for the Iraqi economy is widely recognized by Iraqis, and most
groups accept the need to create new legal and policy guidelines for the development of the country’s oil and natural gas.
However, Iraq’s Council of Representatives (parliament) has not taken action to consider the proposed legislation to date
because of ongoing political disputes. Iraqi critics and supporters of the proposed legislation differ strongly on a number of
key issues, including the proper role and powers of federal and regional authorities in regulating oil and gas development; the
terms and extent of potential foreign participation in the oil and gas sectors; and proposed formulas and mechanisms for
equitably sharing oil and gas revenue. Concurrent, related discussions about the city of Kirkuk and proposed amendments to
articles of Iraq’s constitution that outline federal and regional oil and gas rights also are highly contentious.
DTIC
Hydrocarbons; Iraq; Law (Jurisprudence); Oils; Policies; Revenue

20080046680 Savannah River National Lab., Aiken, SC, USA
L Area Wwastewater Storage Drum Evaluation
Vormelker, P.; Hathcock, D.; Nelson, Z.; Vinson, D.; Foreman, C.; Nov. 30, 2007; 29 pp.; In English
Contract(s)/Grant(s): DE-AC09-96SR18500
Report No.(s): DE2008-934825; WSRC-STI-2008-00228; No Copyright; Avail.: National Technical Information Service
(NTIS)

This report documents the determination of the cause of pressurization that led to bulging deformation of a 55 gallon
wastewater drum stored in L-Area. Drum samples were sent to SRNL for evaluation. The interior surface of these samples
revealed blistering and holes in the epoxy phenolic drum liner and corrosion of the carbon steel drum. It is suspected that
osmotic pressure drove permeation of the water through the epoxy phenolic coating which was weakened from exposure to
low pH water. The coating failed at locations throughout the drum interior. Subsequent corrosion of the carbon steel released
hydrogen which pressurized the drum causing deformation of the drum lid. Additional samples from other wastewater drums
on the same pallet were also evaluated and limited corrosion was visible on the interior surfaces. It is suspected that, with time,
the corrosion would have advanced to cause pressurization of these sealed drums.
NTIS
Radioactive Wastes; Waste Water

20080046803 Sandia National Labs., Albuquerque, NM USA
Large-Area Metallic Photonic Lattices for Military Applications
Luk, T. S.; Nov. 01, 2007; 68 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934857; SAND2007-7680; No Copyright; Avail.: National Technical Information Service (NTIS)

In this project we developed photonic crystal modeling capability and fabrication technology that is scaleable to large
area. An intelligent optimization code was developed to find the optimal structure for the desired spectral response. In terms
of fabrication, an exhaustive survey of fabrication techniques that would meet the large area requirement was reduced to Deep
X-ray Lithography (DXRL) and nano-imprint. Using DXRL, we fabricated a gold logpile photonic crystal in the <100> plane.
For the nano-imprint technique, we fabricated a cubic array of gold squares. These two examples also represent two classes
of metallic photonic crystal topologies, the connected network and cermet arrangement.
NTIS
Cermets; Metals; Military Technology; Photonics

20080046815 National Inst. of Justice, Washington, DC USA
Method to Assess the Vulnerability of U.S. Chemical Facilities. Final Version
Nov. 2002; 33 pp.; In English
Report No.(s): PB2009-101049; NCJ-195171; No Copyright; Avail.: CASI: A03, Hardcopy

This special report presents an overview of a prototype methodology to assess the security of chemical facilities within
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the USA. This vulnerability assessment methodology identifies and assesses potential security threats, risks, and
vulnerabilities and guides the chemical facility industry in making security improvements.
NTIS
Chemical Engineering; Industrial Plants; Industries; Security

20080046840 National Toxicology Program, Research Triangle Park, NC, USA
Toxicology and Carcinogenesis Studies of Propargyl Alcohol (CAS No. 107-19-7) in F344/N Rats and B6C3F1 Mice.
(Inhalation Studies.)
Sep. 2008; 172 pp.; In English
Report No.(s): PB2009-102214; NTP-TR-552; NIH-PUB-08-5893; No Copyright; Avail.: CASI: A08, Hardcopy

Propargyl alcohol is a commercially available acetylenic primary alcohol. It is also a by-product in the industrial synthesis
of butynediol from acetylene and formaldehyde with copper acetylide as catalyst. Propargyl alcohol is used as a
reactant/chemical intermediate, pharmaceutical intermediate, agricultural chemical intermediate, soil fumigant, corrosion
inhibitor, solvent stabilizer, and polymer modifier. It has also been used to prevent the hydrogen embrittlement of steel.
Propargyl alcohol was nominated by the National Cancer Institute for study because of the potential for human exposure in
occupational settings through inhalation and dermal contact. Male and female F344/N rats and B6C3F1 mice were exposed
to propargyl alcohol (greater than 99% pure) by inhalation for 2 weeks, 3 months, or 2 years. Genetic toxicology studies were
conducted in Salmonella typhimurium and mouse peripheral blood erythrocytes.
NTIS
Toxicology; Carcinogens; Alcohols; Propargyl Groups

20080046844 International Trade Commission, Washington, DC USA
Laminated Woven Sacks from China. Investigation Nos. 701-TA-450 and 731-TA-1122 (Final)
Jul. 2008; 148 pp.; In English
Report No.(s): PB2009-101139; USITC/PUB-4025; No Copyright; Avail.: National Technical Information Service (NTIS)

The Commission instituted these investigations effective June 28, 2007, following receipt of a petition filed with the
Commission and Commerce by the Laminated Woven Sacks Committee, an ad hoc committee composed of five U.S.
producers of laminated woven sacks. Members of the Laminated Woven Sacks Committee are: (1) Bancroft Bag, Inc. of West
Monroe, LA; (2) Coating Excellence International, LLC of Wrightstown, WI; (3) Hood Packaging Corp. of Madison, MS; (4)
Mid-America Packaging, LLC of Twinsburg, OH; and (5) Polytex Fibers Corp. of Houston, TX. The final phase of the
investigations was scheduled by the Commission following notification of preliminary determinations by Commerce that
imports of laminated woven sacks from China were being subsidized within the meaning of section 703(b) of the Act (19
U.S.C. S 1671b(b)) and being sold at LTFV within the meaning of section 733(b) of the Act (19 U.S.C. S 1673b(b)). Notice
of the scheduling of the final phase of the Commissions investigations and of a public hearing to be held in connection
therewith was given by posting copies of the notice in the Office of the Secretary, U.S. International Trade Commission,
Washington, DC, and by publishing the notice in the Federal Register of February 15, 2008 (73 FR 8902). The hearing was
held in Washington, DC, on June 17, 2008, and all persons who requested the opportunity were permitted to appear in person
or by counsel.
NTIS
Bags; China; International Trade; Laminates; Packaging

20080046850 International Trade Commission, Washington, DC USA
Persulfates from China. Investigation No. 731-TA-749 (Second Review)
Mar. 2008; 48 pp.; In English
Report No.(s): PB2009-101104; USITC/PUB-3988; No Copyright; Avail.: CASI: A03, Hardcopy

In June 1997, the Commission determined that an industry in the USA was materially injured by reason of imports of
persulfates from China that Commerce determined to be sold at less than fair value. Commerce issued its antidumping duty
order in 1997. In the first review investigation, the Commission received one response to its notice of institution from FMC,
the sole U.S. producer of persulfates (thus reflecting 100 percent of total domestic production). The Commission found that
the domestic interested party response was adequate. The Commission also found that the respondent interested party response
was inadequate, as no Chinese producer of persulfates responded to the Commissions notice of institution. Pursuant to 19
U.S.C. S 1675(c)(3)(B), the Commission conducted an expedited review of the matter and found that revocation of the
antidumping duty order on persulfates from China would be likely to lead to a continuation or recurrence of material injury
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within a reasonably foreseeable time. The Commission instituted this second review on November 1, 2007. As in the first
review, the Commission received one response to the notice of institution from FMC, the sole known producer of persulfates
in the USA. The Commission did not receive any responses from any producer or exporter of persulfates in China or from
any U.S. importers of the subject merchandise. On February 4, 2008, the Commission found the domestic interested party
group response to the notice of institution adequate and the respondent interested party group response inadequate. The
Commission did not find any circumstances that would warrant conducting a full review. It determined that it would conduct
an expedited review pursuant to section 751(c)(3) of the Tariff Act of 1930, as amended. Accordingly, we rely on the facts
available on the record, which consist primarily of information from the original and first review investigations as well as
information collected in this fiveyear review, including that submitted by FMC.
NTIS
China; Chemical Engineering; Commerce; Industries; Ammonium Compounds

20080046892 Sandia National Labs., Albuquerque, NM USA
Final report: LDRD Project 79824 Carbon Nanotube Sorting via DNA-Directed Self-Assembly
Frischknecht, A. L.; Leung, K.; Robinson, D. B.; Dossa, P. D.; Martin, M. G.; Nov. 2007; 58 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-922755; SAND2007-6163; No Copyright; Avail.: Department of Energy Information Bridge

Single-wall carbon nanotubes (SWNTs) have shown great promise in novel applications in molecular electronics,
biohazard detection, and composite materials. Commercially synthesized nanotubes exhibit a wide dispersion of geometries
and conductivities, and tend to aggregate. Hence the key to using these materials is the ability to solubilize and sort carbon
nanotubes according to their geometric/electronic properties. One of the most effective dispersants is single-stranded DNA
(ssDNA), but there are many outstanding questions regarding the interaction between nucleic acids and SWNTs. In this work
we focus on the interactions of SWNTs with single monomers of nucleic acids, as a first step to answering these outstanding
questions. We use atomistic molecular dynamics simulations to calculate the binding energy of six different nucleotide
monophosphates (NMPs) to a (6,0) single-wall carbon nanotube in aqueous solution. We find that the binding energies are
generally favorable, of the order of a few kcal/mol. The binding energies of the different NMPs were very similar in salt
solution, whereas we found a range of binding energies for NMPs in pure water. The binding energies are sensitive to the
details of the association of the sodium ions with the phosphate groups and also to the average conformations of the
nucleotides.
NTIS
Carbon; Carbon Nanotubes; Deoxyribonucleic Acid; Self Assembly; Walls

20080046988 NASA Marshall Space Flight Center, Huntsville, AL, USA
Micro- and Nanostructured Metal Oxide Chemical Sensors for Volatile Organic Compounds
Alim, M. A.; Penn, B. G.; Currie, J. R., Jr.; Batra, A. K.; Aggarwal, M. D.; October 2008; 66 pp.; In English; Original contains
color and black and white illustrations
Report No.(s): NASA/TM-2008-215579; M-1244; Copyright; Avail.: CASI: A04, Hardcopy

Aeronautic and space applications warrant the development of chemical sensors which operate in a variety of
environments. This technical memorandum incorporates various kinds of chemical sensors and ways to improve their
performance. The results of exploratory investigation of the binary composite polycrystalline thick-films such as SnO2-WO3,
SnO2-In2O3, SnO2-ZnO for the detection of volatile organic compound (isopropanol) are reported. A short review of the
present status of the new types of nanostructured sensors such as nanobelts, nanorods, nanotube, etc. based on metal oxides
is presented.
Author
Volatile Organic Compounds; Polycrystals; Metal Oxides; Nanotubes; Thick Films
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24
COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials.

20080045789 Missouri Univ. of Science and Technology, Rolla, MO, USA
Preservation of Missouri Transportation Infrastructures: Life-Cycle Inspection and Monitoring of FRP-Strengthened
Concrete Structures using Near-Field Microwave Nondestructive Testing Methods
Khrarkovsky, S.; Stephen, V.; Ryley, A. C.; Robbins, J. T.; Zoughi, R.; Jul. 2008; 77 pp.; In English
Contract(s)/Grant(s): DTRS98-G-0021
Report No.(s): PB2009-100639; UTC-R97; No Copyright; Avail.: CASI: A05, Hardcopy

Defects in the form of disbonds and Delaminations in CFRP-strengthened composite structures can significantly reduce
their strengthening effectiveness. It is of great interest to development a one-sided, non-contact, real-time, fast, robust,
inexpensive and portable inspection system capable of detecting such disbonds and evaluating their properties such as spatial
extent. Microwave non-invasive inspection methods are a viable candidate for life-cycle inspection of the CFRP-strengthened
concrete structures. In this report, a novel near-field microwave inspection system consisting of a dual-polarized open-ended
square waveguide probe was designed and built for this purpose. This system incorporated the anisotropic nature of
unidirectional CFRP laminates by simultaneously producing two orthogonally-polarized images and compensating for
real-time variations in standoff distance. The system was extensively tested in the laboratory and finally on Bridge P-0962,
located in Dallas County, Missouri, whose members were strengthened with CFRP patches. The results clearly illustrated the
utility of this system for this type of inspection. The microwave images produced using this system, provided for a close
estimate of the dimensions of disbanded regions. The system is a one-sided, non-contact, small, robust, real-time and
inexpensive system and provides for a significant amount of useful information about the nature of an anomaly (e.g., size,
location, etc.) without the need for complex image processing.
NTIS
Carbon Fiber Reinforced Plastics; Carbon Fibers; Composite Materials; Concrete Structures; Concretes; Fiber Composites;
Inspection; Microwaves; Near Fields; Nondestructive Tests; Preserving; Transportation

20080045891 Missouri Univ. of Science and Technology, Rolla, MO, USA
Preservation of Missouri Transportation Infrastructures: Validation of FRP Composite Technology through Field
Testing In-Situ Load Testing of Bridges P-962, T-530, X-495, X-596 and Y-298
Myers, J. J.; Holdener, D.; Merkle, W.; Hernandez, E.; Jun. 2008; 148 pp.; In English
Contract(s)/Grant(s): DTRS98-G-0021
Report No.(s): PB2009-100650; UTC-R95; No Copyright; Avail.: National Technical Information Service (NTIS)

Strengthening structures with Fiber-Reinforced Polymer (FRP) composite systems has been growing in popularity over
recent years for the many benefits that the technology offers. The umbrella project, Preservation of Missouri Infrastructure:
Validation of FRP Composite Technology Through Field Testing, also known as the Five Bridges Project, was designed to
push forward composite strengthening schemes for use on real structures. Using real structures demanded that the strengthened
structures be monitored for performance to prove that the composites were working and that they were not losing strength over
time. Monitoring the structures meant scheduling load tests for all five bridges. Difficulties in using traditional monitoring
equipment, like Linear Variable Displacement Transducer (LVDT) systems, on these structures ordered the search for a better
monitoring system. This report presents high-precision Surveying Equipment as a new serviceability monitoring system for
load testing; the materials, procedures, and data analysis techniques are discussed as well as a comparison between
serviceability monitoring systems. This report also presents the results of the load testing. All five bridges are compared in
terms of serviceability before and after strengthening results to show the overall performance of these strengthening schemes.
Normalization of the deflection data due to varying truck weights and thermal effects was conducted to help compare the
individual tests to one another. Bridge deficiencies and deteriorations are also discussed and noted to help establish a reference
for future testing and inspections.
NTIS
Fiber Composites; Field Tests; Load Tests; Preserving; Transportation

20080045928 Fleet Technology Ltd., Kanata, Ontario, Canada
Feasibility, Conceptual Design and Optimization of a Large Composite Hybrid Hull
Braun, D.; Pejcic, M.; Aug. 01, 2008; 82 pp.; In English
Report No.(s): PB2009-101035; SSC-455; No Copyright; Avail.: National Technical Information Service (NTIS)

A new ship hull structural concept is presented in the report, and feasibility of its application to large naval ship
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construction investigated. In this concept, the shell and decks are made up of hybrid steel-composite panels. The panels
comprise of shallow-bent steel membrane with composite material filling the concave face of the membrane. FE analysis of
a few variants of the panel reveals that the addition of composite material to the creased panels improves the buckling capacity;
but in order to get a noticeable improvement, high performance composite materials are required. Creasing the panel changes
its behavior in a significant way. The buckling strength is lower than with the flat plating, but it remains relatively constant
if the thickness of the skin is reduced by significant amounts, unlike with conventional flat panels where the strength declines
sharply with the reduction in plating thickness. The conclusions of the report are that the proposed hybrid hull concept is
technically feasible but, due to the need for advanced materials, may result in very high hull cost.
NTIS
Composite Materials; Construction; Design Optimization; Feasibility; Hulls (Structures); Ships

20080046644 Naval Postgraduate School, Monterey, CA USA
Experimental Study of Composites and Metal-Wire Joints
Schultz, William A; Sep 2008; 51 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488860; No Copyright; Avail.: Defense Technical Information Center (DTIC)

In order to join a composite structure to a metallic structure, the metal-wire layers were co-cured with composite layers
using the Vacuum Assisted Resin Transfer Molding (VARTM). Then, the interface fracture strength was measured for Mode
II fracture for various lay-up and interface conditions. The study includes a metal-wire to composite interface, composite to
composite interface, and metal-wire to metal-wire interface. In addition, the lay-up orientations of the metal-wires were varied
between 0 and 90 degrees. The study also examined the crack propagation from a composite to a metal/composite interface.
During the test, the Digital Image Correlation (DIC) technique was applied to capture the strain field around the crack tip. The
results suggested that a metal-wire/composite laminate would be effective to connect a composite structure to a metallic
structure.
DTIC
Composite Materials; Composite Structures; Data Correlation; Digital Techniques; Image Correlators; Metal Joints; Resins;
Wire

20080046895 Sandia National Labs., Albuquerque, NM USA
Mechanics of Soft Biological Composites
Boyce, B. L.; Grazier, J. M.; Jones, R. E.; Nguyen, T. D.; Oct. 2007; 122 pp.; In English
Contract(s)/Grant(s): DE-AC04-94-AL85000
Report No.(s): DE2008-922773; SAND2007-6191; No Copyright; Avail.: National Technical Information Service (NTIS)

Biological tissues are uniquely structured materials with technologically appealing properties. Soft tissues such as skin,
are constructed from a composite of strong fibrils and fluid-like matrix components. This was the first coordinated
experimental/modeling project at Sandia or in the open literature to consider the mechanics of micromechanically-based
anisotropy and viscoelasticity of soft biological tissues. We have exploited and applied Sandia’s expertise in experimentation
and mechanics modeling to better elucidate the behavior of collagen fibril-reinforced soft tissues. The purpose of this project
was to provide a detailed understanding of the deformation of ocular tissues, specifically the highly structured skin-like tissue
in the cornea. This discovery improved our knowledge of soft/complex materials testing and modeling. It also provided insight
into the way that cornea tissue is bio-engineered such that under physiologically-relevant conditions it has a unique set of
properties which enhance functionality.
NTIS
Composite Materials; Tissues (Biology)

20080047091 NASA Glenn Research Center, Cleveland, OH, USA
Impact Resistance of Environmental Barrier Coated SiC/SiC Composites
Bhatt, Ramakrishna T.; Choi, Sung R.; Cosgriff, Laura M.; Fox, Dennis S.; Lee, Kang N.; Materials Science and Engineering
A; [2008]; ISSN 0921-5093; Volume 476, Issues 1-2, pp. 8-19; In English; Original contains black and white illustrations
Contract(s)/Grant(s): NNC06GA15G; Copyright; Avail.: Other Sources
ONLINE: http://dx.doi.org/10.1016/j.msea.2007.04.067

Impact performance of 2D woven SiC/SiC composites coated with 225 and 525 microns thick environmental barrier
coating (EBC) was investigated. The composites were fabricated by melt infiltration and the EBC was deposited by plasma
spray. Impact tests were conducted at room temperature and at 1316 C in air using 1.59 mm diameter steel-balls at projectile
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velocities ranging from 110 to 375 m/s . Both microscopy and non-destructive evaluation (NDE) methods were used to
determine the extent of damage in the substrate and coating with increasing projectile velocity. The impacted specimens were
tensile tested at room temperature to determine their residual mechanical properties. At projectile velocities less than 125 m/s
, no detectable internal damage was noticed in the MI SiC/SiC composites coated with 525 microns EBC. With increase in
projectile velocity beyond this value, spallation of EBC layers, delamination of fiber plies, and fiber fracture were detected.
At a fixed projectile velocity, the composites coated with 525 microns EBC showed less damage than those coated with 225
microns EBC. Both types of coated composites retained a large fraction of the baseline properties of the as-fabricated
composites and exhibited non-brittle failure after impact testing. Furnace exposure of impacted specimens in a moisture
environment at 1316 C for 500 h indicated that the through-the-thickness cracks in the coating and delamination cracks in the
substrate generated after impact testing acted as conduits for internal oxidation.
Author
Silicon Carbides; Composite Materials; Protective Coatings; Infiltration; Delaminating; Impact Resistance; Nondestructive
Tests; Woven Composites; Spallation; Impact Tests; Fracturing

25
INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY

Includes the analysis, synthesis, and use of inorganic and organic compounds; combustion theory; electrochemistry; and
photochemistry. For related information see category 34 Fluid Dynamics and Thermodynamics. For astrochemistry see category
90 Astrophysics.

20080045758 Idaho National Lab., Idaho Falls, ID, USA
Surface Bonding Effects in Compound Semiconductors Nanoparticles: II. Physics and Chemistry of Semiconductor
Interfaces (Preprint)
Farrell, H. H.; Jul. 2008; 37 pp.; In English
Report No.(s): DE2008-933185; INL/CON-08-13673; No Copyright; Avail.: Department of Energy Information Bridge

Small nanoparticles have a large proportion of their atoms either at or near the surface, and those in clusters are essentially
all on the surface. As a consequence, the details of the surface structure are of paramount importance in governing the overall
stability of the particle. Just as with bulk materials, factors that determine this stability include bulk structure, surface
reconstruction, charge balance and hybridization, ionicity, strain, stoichiometry, and the presence of adsorbates. Needless to
say, many of these factors, such as charge balance, hybridization and strain, are interdependent. These factors all contribute
to the overall binding energy of clusters and small nanoparticles and play a role in determining the deviations from an inverse
size dependence that we have previously reported for compound semiconductor materials. Using first-principles density
functional theory calculations, we have explored how these factors influence particle stability under a variety of conditions.
NTIS
Bonding; Semiconductors (Materials)

20080045760 Michigan Tech Transportation Inst., Houghton, MI, USA
Deleterious Chemical Effects of Concentrated Deicing Solutions on Portland Cement Concrete
Sutter, L.; Peterson, K.; Juli-Betancourt, G.; Hooton, D.; Van Dam, T.; Apr. 30, 2008; 216 pp.; In English
Report No.(s): PB2009-100903; SD2002-01-F; No Copyright; Avail.: CASI: A10, Hardcopy

This research project investigated the effects of concentrated brines of magnesium chloride, calcium chloride, sodium
chloride, and calcium magnesium acetate on Portland cement concrete. Although know to be effective at deicing and
anti-icing, the deleterious effects these chemicals may have on concrete have not been well documented. As a results of this
research, it was determined that there is significant evidence that magnesium chloride and calcium chloride chemically interact
with hardened Portland cement paste in concrete resulting in expansive cracking, increased permeability, and a significant loss
in compressive strength. Although the same effects were not seen with sodium chloride brines, it was shown that sodium
chloride brines have the highest rate of ingress into hardened concrete. This latter fact is significant with respect to corrosion
of embedded steel. The mechanism for attack of hardened cement paste varies with deicer chemical but in general, a chemical
reaction between chlorides and cement hydration products results in the dissolution of the hardened cement paste and
formation of oxychloride phases, which are expansive. The chemical attack of the hardened cement paste is significantly
reduced if supplementary cementitious materials are included in the concrete mixture. Both coal fly ash and ground granulated
blast furnace slag were found to be effective at mitigating the chemical attack caused by the deicers tested. In the tests
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performed, ground granulated blast furnace slag performed better as a mitigation strategy as compared to coal fly ash.
NTIS
Cements; Chemical Composition; Chemical Effects; Concretes; Deicers; Deicing; Highways; Maintenance

20080045761 Michigan Tech Transportation Inst., Houghton, MI, USA
Deleterious Chemical Effects of Concentrated Deicing Solutions on Portland Cement Concrete. Executive Summary
Sutter, L.; Peterson, K.; Juli-Betancourt, G.; Hooton, D.; Van Dam, T.; Apr. 30, 2008; 56 pp.; In English
Report No.(s): PB2009-100902; No Copyright; Avail.: CASI: A04, Hardcopy

This research project investigated the effects of concentrated brines of magnesium chloride, calcium chloride, sodium
chloride, and calcium magnesium acetate on Portland cement concrete. Although know to be effective at deicing and
anti-icing, the deleterious effects these chemicals may have on concrete have not been well documented. As a results of this
research, it was determined that there is significant evidence that magnesium chloride and calcium chloride chemically interact
with hardened Portland cement paste in concrete resulting in expansive cracking, increased permeability, and a significant loss
in compressive strength. Although the same effects were not seen with sodium chloride brines, it was shown that sodium
chloride brines have the highest rate of ingress into hardened concrete. This latter fact is significant with respect to corrosion
of embedded steel. The mechanism for attack of hardened cement paste varies with deicer chemical but in general, a chemical
reaction between chlorides and cement hydration products results in the dissolution of the hardened cement paste and
formation of oxychloride phases, which are expansive. The chemical attack of the hardened cement paste is significantly
reduced if supplementary cementitious materials are included in the concrete mixture. Both coal fly ash and ground granulated
blast furnace slag were found to be effective at mitigating the chemical attack caused by the deicers tested. In the tests
performed, ground granulated blast furnace slag performed better as a mitigation strategy as compared to coal fly ash.
NTIS
Cements; Chemical Composition; Chemical Effects; Concretes; Deicers; Deicing; Highways; Maintenance

20080045765 University of South Florida, Tampa, FL, USA
Early Warning Corrosion Detection in Post Tensioned Tendons. Summary Report
Powers, R. G.; Sagues, A.; Oct. 2008; 1 pp.; In English
Contract(s)/Grant(s): BD544-08
Report No.(s): PB2009-100866; No Copyright; Avail.: CASI: A01, Hardcopy

Steel post-tensioned tendons provide strength and stability to bridges constructed of pre-cast segments. The tendons in
bridges built over salt water areas sometimes develop corrosion. Corrosion can cause the tendons to fail, thereby weakening
the bridges and shortening their service life. FDOT has a tendon inspection program, but examining the thousands of tendons
on each bridge is costly and time-consuming. To improve the inspection process, researchers at the University of South Florida
studied several non-intrusive corrosion detection methods that have potential to provide reliable, cost-effective remote
evaluation of multiple tendon locations within a bridge.
NTIS
Bridges (Structures); Corrosion; Early Warning Systems; Steels; Tendons

20080045768 University of South Florida, Tampa, FL, USA
Early Warning Corrosion Detection in Post Tensioned Tendons
Taveira, L. V.; Sagues, A. A.; Lopez-Sabando, J.; Joseph, B.; Oct. 31, 2008; 72 pp.; In English
Contract(s)/Grant(s): BD544-08
Report No.(s): PB2009-100865; No Copyright; Avail.: National Technical Information Service (NTIS)

The feasibility and sensitivity of electrochemical noise (EN), electrochemical impedance spectroscopy (EIS), and linear
polarization resistance (LPR) for detection of corrosion in post-tensioning (PT) components was investigated. The use of the
electrical resistance (ER) technique, as well EIS and LPR, to detect air space corrosion at the grout voids was also explored.
The results showed that high sensitivity noise measurements (in the microV range) are feasible for the strand-anchorage
systems. The potential and galvanic current trends for the assemblies suggest the presence of activation-passivation cycles
linked to each water ingress event. The EN method was adequate to identify only one modality of corrosion, and failed to
detect other potentially important forms of corrosion despite the presence of significant macrocell current. In contrast, the EIS
and LPR methods more reliably detected ongoing corrosion. The ER method could sensitively detect the deterioration of
grouted and bare steel strands exposed to a high humidity environment as in the air space of a grout void. The air space
corrosion experiments showed that an aggressive environment may evolve in the grout void, resulting in appreciable corrosion
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rates. Conceptual designs for field implementation of the above methodologies were formulated. A concept based on a robust,
single element, single connection embedded steel probe, and another based on a two connection, single element embedded
wire probe were considered to have the best combinations of features and east of implementation. An alternative wire loop
configuration is being tried in cooperative testing.
NTIS
Bridges (Structures); Corrosion; Early Warning Systems; Grout; Tendons

20080045800 Oak Ridge National Lab., TN USA; Clemson Univ., SC USA
Palladium-Doped Nanoporous Carbon Fibers for Hydrogen Storage
Gallego, N. C.; Bhat, V. V.; van Benthem, K.; Tekinalp, H.; Edie, D. D.; Aug. 2008; 6 pp.; In English
Report No.(s): DE2008-936047; No Copyright; Avail.: National Technical Information Service (NTIS)

Pd-free and Pd-containing activated carbon fibers (Pd-ACF) were synthesized from isotropic pitch as a carbon precursor.
The source of Pd was a palladium salt that was premixed with pitch before carbonization. Hydrogen adsorption was measured
at near-ambient temperatures (5 to 80 degrees C) and moderate pressures (up to 20 bar). It was found that adsorption on
Pd-ACF is always higher than that on corresponding ACF, and in excess of what it would be expected based solely on
formation of Pd hydride. This fact can be explained based on the mechanism of hydrogen spillover. It was also found that
temperature and pressure have opposite effects on physisorption and spillover. It was hypothesized that a narrow temperature
range exists, where the kinetic advantage of H2 spillover in Pd-ACF overlaps synergistically with the thermodynamic
advantage of physisorption, thus contributing to enhanced uptakes compared with the Pd-free carbons.
NTIS
Carbon Fibers; Doped Crystals; Hydrogen; Palladium

20080045814 MSE Technology Applications, Inc., Butte, MT, USA
Mine Waste Technology Program: Electrochemical Tailings Cover
Jordan, D.; Jul. 2008; 62 pp.; In English
Contract(s)/Grant(s): DE-AC09-96EW96405
Report No.(s): PB2009-100862; No Copyright; Avail.: National Technical Information Service (NTIS)

This report summarizes the results of Mine Waste Technology Program (MWTP) Activity III, Project 40, Electrochemical
Tailings Cover, funded by the U.S. Environmental Protection Agency (EPA) and jointly administered by EPA and the U.S.
Department of Energy (DOE). MSE Technology Applications, Inc. implemented the technology demonstration for EPA and
DOE. This project addressed EPAs technical issue of Mobile Toxic Constituents Water and Acid Generation. The objective
of Project 40 was to demonstrate the effectiveness of an electrochemical enhancement of conventional soil covers to inhibit
the oxidation of sulfide minerals in mine waste to control generation of acid mine drainage. ENPAR Technologies, Inc. of
Guelph Ontario, Canada, was the technology provider for trademarked electrochemical cover AmdEITM, which is an
alternative to conventional earthen covers for decommissioning and long-term management of deposits of mill tailings and
mine waste rock containing acid-generating sulfide minerals. This demonstration showed evidence that the electrochemical
tailings cover could reduce the oxidation of sulfide minerals in sulfide-containing mine waste. The reduction in oxidation of
sulfur in the tailings was best shown by the post-test ABA analysis. The electrochemically treated cells retain total sulfur and
pyritic sulfur at significantly higher levels than in the control cells that had no special treatment. In fact, treatment cell T2
retained over 90% of its original sulfur content. Nearly 50% of the sulfur was retained in the other treatment cell, T1; however,
there was a large degree of variation in the initial sulfur data for this treatment cell, which seemed somewhat suspect due to
high total sulfur content when compared to the three other test cells. Interestingly, both cells with the electrochemical treatment
retained about 4.5% total sulfur while the untreated cells contained less than 0.05% sulfur at the conclusion of the
demonstration. It is apparent that the sulfur was readily oxidized and leached away from the top few inches of tailings in the
untreated control cells since initial total sulfur in the cells ranged from 4.78% to 9.44%.
NTIS
Drainage; Electrochemistry

20080045871 National Inst. of Standards and Technology, Boulder, CO, USA; Wright Research Development Center,
Wright-Patterson AFB, OH, USA
Thermochemical and Thermophysical Properties of JP-10
Bruno, T. J.; Huber, M. L.; Laesecke, A.; Lemmon, E. W.; Perkins, R. A.; Jun. 2006; 74 pp.; In English
Report No.(s): PB2009-101853; NISTIR-6640; No Copyright; Avail.: National Technical Information Service (NTIS)

This report describes measurement and modeling efforts performed on the missile fuel, JP-10. Measurements include

36



chemical analysis, thermal decomposition kinetics, density, viscosity, speed of sound, thermal conductivity and vapor pressure
(distillation curve measurement). These measurements and data from the literature were then used in the formulation of a
Helmholtz energy model to describe the equilibrium (thermodynamic) properties, and a corresponding states model for the
transport properties.
NTIS
Jet Engine Fuels; Thermochemical Properties

20080045916 Savannah River National Lab., Aiken, SC, USA
Trace Element Analyses of Uranium Materials
Beals, D. M.; Shick, C. R.; January 2008; 9 pp.; In English
Report No.(s): DE2008-936090; No Copyright; Avail.: Department of Energy Information Bridge

The Savannah River National Laboratory (SRNL) has developed an analytical method to measure many trace elements
in a variety of uranium materials at the high part-per-billion (ppb) to low part-per-million (ppm) levels using matrix removal
and analysis by quadrapole ICP-MS. Over 35 elements were measured in uranium oxides, acetate, ore and metal. Replicate
analyses of samples did provide precise results however none of the materials was certified for trace element content thus no
measure of the accuracy could be made. The DOE New Brunswick Laboratory (NBL) does provide a Certified Reference
Material (CRM) that has provisional values for a series of trace elements. The NBL CRM were purchased and analyzed to
determine the accuracy of the method for the analysis of trace elements in uranium oxide. These results are presented and
discussed in the following paper.
NTIS
Trace Elements; Uranium; Uranium Oxides

20080045924 Massachusetts Univ., Amherst, MA, USA
Field Studies of Concrete Containing Salts of an Alkenyl-Substituted Succinic Acid
Civjan, S. A.; Crellin, B. J.; Jun. 30, 2008; 135 pp.; In English
Report No.(s): PB2009-100659; No Copyright; Avail.: CASI: A07, Hardcopy

The effects of the corrosion inhibitor Hycrete DSS on the physical characteristics of concrete, at full production scale,
were evaluated. An extensive literature review, methods for using Hycrete DSS in standard concrete mix designs, results from
standardized testing of concrete mixes and implementation projects are presented. Experimental testing included 6 large-scale
pours at 3 ready-mixed concrete plants in New England and 1 precast concrete facility. A total of 10 Hycrete DSS mixes and
5 representative control mixes were tested. In these large scale tests it was found Hycrete DSS has no detriment to workability
and entrained air at desired levels could be obtained consistently. The absorption of hardened concrete containing Hycrete DSS
was less than half of values obtained in the control mixes. If no alterations were made to a mix design, Hycrete DSS was found
to reduce the compressive strength of a concrete mix in comparison to the control, with related impact on freeze-thaw
durability and bond strength. However the required design parameters for each mix were met or exceeded. Four applications,
including methods for long term corrosion monitoring, were chosen as potential implementation projects. Two projects were
completed; major structural components of a ferry terminal (Maine) and a bridge curb (Vermont). Initial ferry terminal
concrete batching procedures required modifications to meet specified air content. Other considered implementations included
patching of deteriorated overpass bridge bent columns (Massachusetts) and large precast culverts (New York). Highway
barriers previously implemented by the Connecticut Department of Transportation (Connecticut) are also described.
NTIS
Carboxylic Acids; Concretes; Inhibitors; Corrosion Prevention

20080045937 Congressional Research Service, Washington, DC, USA
Community Acceptance of Carbon Capture and Sequestration Infrastructure: Siting Challenges
Parfomak, P. W.; Jul. 29, 2008; 31 pp.; In English
Report No.(s): PB2009-101009; OC-RL34601; No Copyright; Avail.: CASI: A03, Hardcopy

Congressional policy makers are becoming aware that a national program of carbon capture and sequestration could
require an extensive new network of carbon-related infrastructure. Carbon capture and sequestration (CCS) is a three-part
process involving a carbon dioxide (CO2) source facility, CO2 pipelines, and a permanent CO2 sequestration site. A key
consideration in the development of such infrastructure is community acceptance, which may ultimately determine whether,
where, and how anticipated CCS projects may be built. Although the general public is still largely unfamiliar with CCS, there
are early indications that community acceptance may prove a significant challenge to the siting of CCS infrastructure in the

37

http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf


USA. Recent federal statutes and legislative proposals related to CO2 control have only obliquely addressed public acceptance
of CO2 infrastructure or related siting issues. The Energy Independence and Security Act of 2007 (P.L. 110-140) requires a
report recommending procedures for public review and comment and protection of the quality of natural and cultural resources
related to the siting of sequestration projects on public land. The Lieberman-Warner Climate Security Act of 2008 (S. 3036)
would require a CCS construction feasibility study examining any barrier or potential barrier ... including any technical, siting,
financing, or regulatory barrier relating to the development of CO2 pipelines or geological sequestration sites for CCS. The
Carbon Capture and Storage Technology Act of 2007 (S. 2323) would fund CCS demonstration projects in locations that
‘represent a range of population densities and are in close proximity to ... utilities and industrial settings’.
NTIS
Carbon; Carbon Dioxide; Earth Resources; Geology

20080045938 National Inst. of Standards and Technology, Gaithersburg, MD, USA
NIST Ionizing Radiation Safety Committee: Initial Report of Plutonium Contamination at NIST Boulder
Jul. 30, 2008; 62 pp.; In English
Report No.(s): PB2009-101001; No Copyright; Avail.: National Technical Information Service (NTIS)

On June 9, 2008, a release of a plutonium compound (plutonium sulfate tetrahydrate) occurred at the NIST Boulder
laboratories, which subsequently contaminated several locations and personnel in those locations. On June 12, 2008, the NIST
Deputy Director asked the NIST Ionizing Radiation Safety Committee (IRSC) to conduct a review into the circumstances and
actions leading up to, including, and following the contamination event. The review was to include an examination of NISTs
authorization, control, and oversight of work using the plutonium compound, and the NIST response to the incident. The IRSC
was asked to: (1) Identify the cause(s) of the incident and any contributing factors; (2) Evaluate the NIST response to the
incident; and (3) Recommend the following: (a) corrective actions; (b) methods to avoid future incidents; and (c) ways to
improve safety performance and incident response. This report is an initial review report and covers our findings and
recommendations related to the circumstances leading up to, including, and immediately following the contamination event.
Subsequent phases of our review will examine actions taken later in the event and will look at the overall effectiveness of the
NIST response. We will also reevaluate findings and recommendations reached in this initial report as new information
becomes available. As part of this phased approach, we will identify additional information or analysis needed to complete
our review and will develop, in consultation with the NIST Deputy Director, a timeline and process to prepare and submit a
final report. Prior to releasing a final report, the IRSC may release additional interim reports if they are deemed necessary to
share important findings or conclusions from the ongoing review process.
NTIS
Contamination; Ionizing Radiation; Personnel; Plutonium; Plutonium Compounds; Position (Location); Radiation
Protection; Rocks

20080045940 Michigan Tech Transportation Inst., Houghton, MI, USA
Deleterious Chemical Effects of Concentrated Deicing Solutions on Portland Cement Concrete. Implementation Guide
Sutter, L.; Peterson, K.; Betancourt, G. J.; Hooton, D.; Van Dam, T.; Apr. 30, 2008; 28 pp.; In English
Report No.(s): PB2009-100927; No Copyright; Avail.: CASI: A03, Hardcopy

This research project investigated the effects of concentrated brines of magnesium chloride, calcium chloride, sodium
chloride, and calcium magnesium acetate on Portland cement concrete. Although know to be effective at deicing and
anti-icing, the deleterious effects these chemicals may have on concrete have not been well documented. As a results of this
research, it was determined that there is significant evidence that magnesium chloride and calcium chloride chemically interact
with hardened Portland cement paste in concrete resulting in expansive cracking, increased permeability, and a significant loss
in compressive strength. Although the same effects were not seen with sodium chloride brines, it was shown that sodium
chloride brines have the highest rate of ingress into hardened concrete. This latter fact is significant with respect to corrosion
of embedded steel. The mechanism for attack of hardened cement paste varies with deicer chemical but in general, a chemical
reaction between chlorides and cement hydration products results in the dissolution of the hardened cement paste and
formation of oxychloride phases, which are expansive. The chemical attack of the hardened cement paste is significantly
reduced if supplementary cementitious materials are included in the concrete mixture. Both coal fly ash and ground granulated
blast furnace slag were found to be effective at mitigating the chemical attack caused by the deicers tested. In the tests
performed, ground granulated blast furnace slag performed better as a mitigation strategy as compared to coal fly ash.
NTIS
Cements; Chemical Composition; Chemical Effects; Concretes; Deicers; Deicing; Highways; Ice Prevention; Maintenance
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20080045943 Geological Survey, Reston, VA USA
User’s Guide to the Collection and Analysis of Tree Cores to Assess the Distribution of Subsurface Volatile Organic
Compounds
Vroblesky, D. A.; January 2008; 68 pp.; In English
Report No.(s): PB2009-100920; USGS/SIR-2008-5088; No Copyright; Avail.: National Technical Information Service
(NTIS)

Analysis of the volatile organic compound content of tree core is an inexpensive, rapid, simple approach to examining
the distribution of subsurface volatile compound contaminants. The method has been shown to detect several volatile
petroleum hydrocarbons and chlorinated aliphatic compounds associated with vapor intrusion and ground-water
contamination. Tree cores, which are approximately 3 inches long, are obtained by using an increment borer. The cores are
placed in vials and sealed. After a period of equilibration, the cores can be analyzed by headspace analysis gas
chromatography. Because the roots are exposed to volatile organic compound contamination in the unsaturated zone or
shallow ground water, the volatile organic compound concentrations in the tree cores are an indication of the presence of
subsurface volatile organic compound contamination. Thus, tree coring can be used to detect and map subsurface volatile
organic compound contamination. For comparison of tree-core data at a particular site, it is important to maintain consistent
methods for all aspects of tree-core collection, handling, and analysis.
NTIS
Cores; Organic Compounds; Volatile Organic Compounds

20080045967 Environmental Protection Agency, Cincinnati, OH, USA
Determination of Rates and Extent of Dechlorination in PCB-Contaminated Sediments During Monitored Natural
Recovery
Aug. 2008; 8 pp.; In English
Report No.(s): PB2009-100555; EPA/600/S-08/012; No Copyright; Avail.: CASI: A02, Hardcopy

The National Risk Management Research Laboratory (NRMRL) of the U.S. Environmental Protection Agency (U.S.
EPA) is developing effective, inexpensive remediation strategies for contaminated sediments. This program theme includes the
study and development of field monitoring tools to evaluate Monitored Natural Recovery (MNR) processes in aquatic
sediments (1). Previous researchers have demonstrated the potential for PCB dechlorination in sediments using other
evaluation methods, such as chiral chemistry (2) and laboratory microcosms (3). In contrast, the approach taken by NRMRL
involved characterization of dechlorination in sediments using PCB congener fingerprinting and polytopic vector analysis
(PVA). NRMRL conducted studies to evaluate the long-term recovery of PCB-contaminated sediments via reductive
dechlorination, including the magnitude, extent, and rates of ortho and meta plus para dechlorination reactions with sediment
depth and time (4, 5). The information learned is summarized in this Sediment Issue, which is intended to be used as a
reference for site managers and U.S. EPA decision makers who may be considering MNR as a contaminated sediments
management strategy.
NTIS
Contamination; Pollution Control; Polychlorinated Biphenyls; Sediments; Water Pollution

20080045985 Brookhaven National Lab., Upton, NY USA
Ionic Liquids: Radiation Chemistry, Solvation Dynamics and Reactivity Patterns
Wihart, J. F.; Sep. 2007; 6 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918989; BNL-79351-2007-CP; No Copyright; Avail.: Department of Energy Information Bridge

Ionic liquids (ILs) are a rapidly expanding family of condensed-phase media with important applications in energy
production, nuclear fuel and waste processing, improving the efficiency and safety of industrial chemical processes, and
pollution prevention. ILs are generally nonvolatile, noncombustible, highly conductive, recyclable and capable of dissolving
a wide variety of materials. They are finding new uses in chemical synthesis, catalysis, separations chemistry, electrochemistry
and other areas. Ionic liquids have dramatically different properties compared to conventional molecular solvents, and they
provide a new and unusual environment to test our theoretical understanding of charge transfer and other reactions. We are
interested in how IL properties influence physical and dynamical processes that determine the stability and lifetimes of reactive
intermediates and thereby affect the courses of chemical reactions and product distributions. Successful use of ionic liquids
in radiation-filled environments, where their safety advantages could be significant, requires an understanding of ionic liquid
radiation chemistry. For example, characterizing the primary steps of IL radiolysis will reveal radiolytic degradation pathways
and suggest ways to prevent them or mitigate their effects on the properties of the material. An understanding of ionic liquid
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radiation chemistry will also facilitate pulse radiolysis studies of general chemical reactivity in ILs, which will aid in the
development of applications listed above. Very early in our radiolysis studies it became evident that slow solvation dynamics
of the excess electron in ILs (which vary over a wide viscosity range) increases the importance of pre-solvated electron
reactivity and consequently alters product distributions. Parallel studies of IL solvation phenomena using coumarin-153
dynamic Stokes shifts and polarization anisotropy decay rates are done to compare with electron solvation studies and to
evaluate the influence of ILs on charge transport processes.
NTIS
Liquids; Radiation Chemistry; Radioactive Wastes; Reactivity; Solvation

20080045999 Wisconsin Dept. of Transportation, Madison, WI, USA
Evaluation of MMFX 2 Steel Corrosion-Resistant Dowel Bars in Jointed Plain Concrete Pavement
Battaglia, I. K.; Aug. 2008; 36 pp.; In English
Report No.(s): PB2009-100804; WI-03-08; No Copyright; Avail.: National Technical Information Service (NTIS)

The performance of MMFX 2 steel dowel bars was compared to epoxy-coated steel dowel bars after five years of service
in 9-in jointed plain concrete pavement (JPCP). Performance indicators included dowel bar corrosion, pavement smoothness
and load transfer efficiency (LTE) at the transverse joints. Cores through dowel bars revealed that no corrosion had occurred
on either type of dowel after five years in service. Results of IRI testing at several pavement ages indicated that pavement
smoothness was similar for sections constructed with both types of dowels and was average for JPCP in Wisconsin. The LTE
of epoxy-coated dowel bar sections (median value of 92 percent) was slightly higher than the median value of 87 percent for
MMFX 2 dowel bar sections. However, these values indicate that both types of dowels have provided adequate load transfer
for JPCP. Two life cycle cost analysis scenarios using a typical WisDOT rehabilitation schedule and analysis period illustrated
that use of MMFX 2 steel dowels would be cost effective if they provided an additional 15 years of initial service for JPCP.
Results of this investigation did not suggest that either epoxy-coated steel or MMFX 2 steel dowel bars provide superior
performance when used in the construction of JPCP.
NTIS
Concretes; Corrosion Resistance; Pavements; Steels

20080046409 Georgia Inst. of Tech., Atlanta, GA USA
Biomineralized 3-D Nanoparticle Assemblies with Micro-to-Nanoscale Features and Tailored Chemistries
Sandhage, Ken H; Lewis, Jennifer A; Jan 7, 2008; 30 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA9550-05-1-0092
Report No.(s): AD-A488359; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488359

This collaborative research project has focused on the integrated use of robust biomimetic or biological silica assembly
processes with shape-preserving chemical conversion reactions to produce freestanding 3-D structures with selectable
microscale morphologies, nanoscale features, and tailored, non-silica chemistries. Biomimetic 3-D silica structures have been
synthesized through Direct-Write Assembly using polyamine-based inks, followed by templated conformal silicification. With
proper selection of ink composition and silicification conditions, robust silica structures were formed that retained the
patterned morphology after firing to 1000 C. Such 3-D biomimetic silica and biological silica (diatom frustule) structures were
converted into freestanding 3-D silica-free replicas comprised of other oxides or metals through the use of gas/solid reactions.
For example, these 3-D silica structures were converted into high surface area, microporous Si replicas through reaction with
Mg gas (to yield MgO and Si products) and then selective MgO dissolution. Such Si replicas have, in turn, been converted
into noble metal replicas through electroless deposition and selective Si dissolution. The reaction kinetics and micro/
nanostructural evolution during such reactions have been examined.
DTIC
Nanoparticles; Nanostructures (Devices); Silicon Dioxide

20080046431 Naval Postgraduate School, Monterey, CA USA
Steady States and Dynamics of 2-D Nematic Polymers Driven by an Imposed Weak Shear
Zhou, Hong; Wang, Hongyun; Jan 2007; 21 pp.; In English
Report No.(s): AD-A488416; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488416

see We study the 2-D Smoluchowski equation governing the evolution of orientational distribution of rodlike molecules
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under an imposed weak shear. We first recover the well-known isotropic-to-nematic phase transition result [G. Marrucci and
P. L. Maffettone, Description of the liquid-crystalline phase of rodlike polymers at high shear rates, Macromolecules, 22,
4446-4451, 1989]: in the absence of flow the isotropic-nematic phase transition occurs at U =2 where U is the normalized
polymer concentration, representing the intensity of the Maier-Saupe interaction potential. Then we show that in the presence
of an imposed weak shear there is a threshold (U0 ~2.41144646) for U: When U <U0, steady state solution exists; otherwise
there is no steady state. Furthermore, we carry out multi-scale asymptotic anlaysis to study the slow time evolution driven by
the weak shear. It is revealed that, to the leading order, the order parameter of the orientational distribution is invariant with
respect to time whereas the angular velocity of the director is position-dependent. When U <U0, the director of the
orientational distribution converges to a stable steady state position; when U >U0, the angular velocity of the director is always
positive and the orientational distribution will not reach a steady state. Finally, the effect of weak shear on the phase diagram
is investigated. It is found that the phase relation under weak shear can be obtained from the pure nematic phase relation
through a simple algebraic transformation.
DTIC
Liquid Crystals; Macromolecules; Polymers; Shear Properties; Steady State

20080046434 Universita degli Studi La Sapienza, Rome, Italy
Novel, Solvent-Free, Single Ion-Conducting Polymer Electrolytes
Scrosati, Bruno; Oct 31, 2007; 36 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8655-05-1-3011
Report No.(s): AD-A488420; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488420

The work carried out within this project has lead to the development of new types of dual composite PEO-based
electrolytes having outstanding properties. This also, and particularly, applies to the new member of the family discussed in
this report, i.e. the electrolyte formed by the combination of a calyx(6)pyrrole, CP anion-trapping compound with a large anion
lithium salt, such as lithium bis(oxalate) borate, LiBOB. The results here described show that this combination gives rise to
PEO-based polymer electrolytes having excellent transport properties. Polymer electrolyte membranes of the
PEO20LiBOB(CP)0.125 composition have in the 80 C temperature range a lithium transference number of about 0.5 (versus
the 0.3 value of conventional PEO systems) and an ionic conductivity of the order of 0.001 Scm-1.
DTIC
Conducting Polymers; Electrolytes; Solvents

20080046451 Tennessee Univ., Knoxville, TN USA
Computational and Experimental Study of High-Performance Lubricants in Extreme Environments
Keffer, David J; Edwards, Brian J; Adcock, Jamie; Steele, Bill; Gresham, Jennifer; Aug 2008; 12 pp.; In English
Contract(s)/Grant(s): FA9550-05-1-0342
Report No.(s): AD-A488449; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488449

The intelligent design of lubricants that perform under extreme environments, such as arctic or space conditions, requires
an understanding of the how the tribological properties are related to the molecular structure of the lubricant. The purpose of
this grant was to understand the relationship between molecular-level perfluoropolyether (PFPE) lubricant architecture and its
resulting properties of tribological relevance, including rheological properties and chemical stability. We synthesized a series
of PFPE lubricants varying key architectural elements. We characterized the rheological properties of the experimentally
synthesized lubricants. We performed non-equilibrium molecular dynamics (NEMD) simulation to model the rheological
properties and to understand the fundamental mechanisms governing the relationship between molecular structure and
viscosity. We furthermore performed a multiscale suite of simulations combining quantum mechanical (QM) calculations of
the reaction rate constants and reactive molecular dynamics (RMD) to model the chemical stability of the components as a
function of architecture.
DTIC
Lubricants; Stability
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20080046493 Sciperio, Inc., Orlando, FL USA
Biotic - Abiotic Interface Between they Body and the Artificial Limb
Church, Kenneth H; Sep 29, 2008; 29 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA9550-06-C-0141; Proj-2312
Report No.(s): AD-A488539; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488539

Intraosseous transcutaneous amputation prostheses (ITAPs) may be able to overcome the problems that stem from the
nonuniform distribution of pressure seen in the conventional stump-socket prosthetic replacement devices. While
transcutaneous devices have had limited success in amputees. By optimizing the attachment of the skin to the prosthetic,
ITAPs may become clinically viable options. Our team has developed a modified titanium construct with a specially machined
surface to increase the adherence of tissue as well as scaffold. A Computer Aided Biology (CAB) Tool was utilized to fabricate
polycaprolactone (PCL) scaffolds with a specific three-dimensional architecture. The fabricated PCL scaffold had a tensile
strength similar to skin, and when it was printed on titanium constructs, the presence of the machined surface greatly increased
the its adhesion to the titanium. The antibacterial properties of titanium dioxide anatase, silver nanoparticles, and chlorhexidine
diacetate mixed in either type I collagen or hyaluronic acid (HA). The addition of 1% w/w chlorhexidine diacetate in HA
resulted in a 71% decrease in bacteria seen in non-treated HA. When the machined titanium constructs were implanted into
a subcutaneous rat model, the tensile strength of the titanium-skin interface was significantly higher in machined constructs
as compared with polished or acid etched constructs. These results show promise in developing a novel engineered titanium
construct that promotes effective adhesion between the titanium-skin interface.
DTIC
Computer Techniques; Limbs (Anatomy); Prosthetic Devices

20080046498 National Taiwan Univ., Taipei, Taiwan, Province of China
Field Emission and Particle Sensing Devices Based on Arrayed Carbon Nanotubes and Related Nanostructures for
Defense Applications
Chen, Li-Chyong; Chen, Kuei-Hsien; Apr 2007; 23 pp.; In English
Contract(s)/Grant(s): FA5209-05-P-0362
Report No.(s): AD-A488546; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488546

This project covered efforts to develop and test the field-emission and particle sensing devices (FED and PSD) using
carbon nanotubes (CNTs), and SiC capped Si nanotips (SiNTs) arrays. Additional studies focused on tungsten nanotips. The
report covers successes on all efforts, including structural characterization and tip performance.
DTIC
Carbon Nanotubes; Detection; Electron Cyclotron Resonance; Field Emission; Nanoparticles; Nanostructures (Devices);
Titanium Oxides

20080046499 Massachusetts Inst. of Tech., Cambridge, MA USA
External-Feedback Laser Cooling of Molecular Gases
Vuletic, Vladan; Thompson, James K; Black, Adam T; Simon, Jonathan; May 16, 2007; 5 pp.; In English
Report No.(s): AD-A488548; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488548

We analyze the laser cooling of a gas of polarizable particles by continuous dispersive position detection and active
feedback. Microkelvin temperatures can be attained inside an optical resonator, while in free space cooling requires
wavelength-size beams. The maximum cooling flux is set by the thermal Doppler width, with typical values between 100000
and 10 to the 9th power molecules per second.
DTIC
Cooling; Feedback; Gases; Laser Cooling; Molecular Gases; Molecules
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20080046500 Vermont Photonics Technologies Corp., Bellows Falls, VT USA
Conference on the Physics, Chemistry and Biology of Water (3rd) Held in West Dover, Vermont on October 16-19, 2008
(Abstracts)
Lowell, Thomas; Oct 27, 2008; 34 pp.; In English
Contract(s)/Grant(s): N00014-08-1-0583
Report No.(s): AD-A488550; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488550

The 3rd Annual Conference on the Physics, Chemistry and Biology of Water was held in West Dover, Vermont October
16th thru 19th, 2008. The conference was organized by Vermont Photonics Technologies Corporation of Bellows Falls,
Vermont, and was attended by an international group of 51 scientists who presented 31 papers during the 4 days. The cost of
organizing this event was approximately $43,000, offset by attendance fees, sponsorship by 2 commercial companies, and a
grant from the Office of Naval Research (ONR). Subsidies were paid to 31 speakers to offset their travel expenses in the
amount of $23,400. All speakers who received travel subsidies from ONR support were so notified in writing. The consensus
of the attendees was that the conference was very informative, having offered a wide range of papers presented by scientists
with varied interests and backgrounds.
DTIC
Abstracts; Conferences; Water

20080046573 Naval Postgraduate School, Monterey, CA USA
Study of Composite Joint Strength with Carbon Nanotube Reinforcement
Faulkner, Susan D; Sep 2008; 70 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488628; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Strengthening of composite joints is a topic of recent research. The benefits of using locally applied carbon nanotubes to
reinforce a carbon fiber composite joint were studied. The effect of carbon nanotubes on enhancing the fracture toughness and
joint interface strength was investigated by performing Mode I, Mode II, and Mixed Mode I/Mode II fracture with and without
carbon nanotubes applied locally at the joint interface. Furthermore, the effects of seawater absorption on Mode II fracture
were investigated. Finally, an optimization of carbon nanotube concentration was performed. During the study, the image
correlation technique was used to examine the fracture mechanisms altered by the introduction of carbon nanotubes. The
experimental study showed that carbon nanotubes can increase the fracture toughness of the composite interface significantly,
especially for Mode II, including a physical change in the fracture mechanism.
DTIC
Augmentation; Carbon Fibers; Carbon Nanotubes; Fiber Composites

20080046624 Warsaw Univ. of Technology, Poland
Novel, Solvent-Free, Single Ion Conductive Polymer Electrolytes
Florjanczyk, Zbigniew; Jan 20, 2008; 74 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8655-05-1-3014
Report No.(s): AD-A488789; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This project report concerns studies on the synthesis of new polymer electrolytes for application in lithium and lithium-ion
batteries characterized by limited participation of anions in the transport of electrical charge. Studies were carried out additive
organoboron compounds and on composite electrolytes with supramolecular anion receptors.
DTIC
Anions; Electric Charge; Electrochemistry; Electrolytes; Lithium Batteries; Solvents

20080046642 Science Applications International Corp., Abingdon, MD USA
Mass Remaining During Evaporation of Sessile Drop
Danberg, James E; Sep 2008; 35 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): DAAD13-03-D-0017
Report No.(s): AD-A488850; No Copyright; Avail.: Defense Technical Information Center (DTIC)

A theory to predict the evaporation rate of HD (mustard agent) for the special case of a glass substrate has been developed.
This is an important reference case for the wind tunnel and field test measurements of the HD evaporation rate. The HD drop
is treated as a spherical segment with a constant base diameter characterized by the variation of the droplet shape factor (height
to base diameter) or contact angle. A combined variation of diameter and contact angle as a power law function is advanced
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with the effects of varying the power law exponent investigated. This theory is applied to experimental wind tunnel data; but
due to the lack of initial shape factor measurements, appropriate values of shape factor and power law exponents are selected
to achieve good agreement. A transformation is introduced that provides an effective method of correlating all the experimental
data. The effects of unsteady atmospheric conditions on the mass remaining are due to nonlinearities, and they can be
computed by introducing a transformed time.
DTIC
Evaporation; Substrates; Surface Energy

20080046657 Library of Congress, Washington, DC USA
Perchlorate Contamination of Drinking Water: Regulatory Issues and Legislative Actions
Tiemann, Mary; Oct 16, 2008; 7 pp.; In English
Report No.(s): AD-A488908; CRS-RS21961; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Perchlorate is the explosive component of solid rocket fuel, fireworks, road flares, and other products. Used heavily by
the Department of Defense (DOD) and related industries, perchlorate also occurs naturally and is present in some organic
fertilizer. This soluble, persistent compound has been detected in drinking water supplies, especially in California. It also has
been found in milk and many foods. Because of this widespread occurrence, concern over the potential health risks of
perchlorate exposure has increased, and some states, water utilities, and Members of Congress have urged the Environmental
Protection Agency (EPA) to set a federal drinking water standard for this chemical. Regulatory issues involve the relative
health benefits and costs of federal regulation, including environmental cleanup and water treatment costs, both of which are
driven by federal and state standards. (California and Massachusetts have set standards.) EPA has spent years assessing
perchlorate’s health effects and occurrence (including its occurrence in food) to determine whether a national standard is
warranted. Interagency disagreements over the risks of perchlorate exposure led several federal agencies to ask the National
Research Council (NRC) to evaluate perchlorate’s health effects and EPA’s risk analyses. In 2005, the NRC issued its report,
and EPA adopted the NRC’s recommended reference dose (i.e., the expected safe dose) for perchlorate exposure. Subsequent
studies raised more concerns about potential effects of low-level exposures, particularly for infants in certain cases. On
October 3, 2008, EPA made a preliminary determination not to regulate perchlorate; a final decision is expected in late 2008.
This report reviews perchlorate contamination issues and related actions.
DTIC
Contamination; Drinking; Explosives; Health; Perchlorates; Potable Water; Solid Rocket Propellants; Water Treatment

20080046762 Air Force Research Lab., Wright-Patterson AFB, OH USA
Visualization of Coupling Current Paths in Striated YBCO-Coated Conductors at Frequencies up to 400 HZ
Demencik, E; Usak, P; Takacs, S; Vavra, I; Polak, M; Levin, G A; Barnes, P N; Oct 2008; 7 pp.; In English
Contract(s)/Grant(s): FA8655-05-1-3062; Proj-3145
Report No.(s): AD-A488275; AFRL-RZ-WP-TP-2008-2232; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488275

The magnetic flux density component perpendicular to the broad tape face was mapped by miniature Hall probes in the
vicinity of a striated YBCO-coated tape at frequencies of external magnetic field from 21 to 400 Hz, applied perpendicularly
to the tape surface. For reasons of modeling the coupling current behaviour in tapes with a conductive substrate, we amplified
the coupling current-amplitude by soldering 25 microns thick copper foil on the top of the filaments. The aim of this procedure
was to decrease the transverse resistivity of the tape. The longitudinal components of the total currents flowing in the tape were
calculated by an inverse method from the field map corresponding to the zero phase of the applied field. The diffusion lengths,
characterizing the flux penetration into the tape, were determined for the respective frequencies. The experimentally
determined diffusion length is in good accordance with theoretical models. While at 21 Hz both weak coupling currents and
distinctive hysteretic currents of individual filaments are observed, at 400 Hz the coupling currents are predominant in this
YBCO tape.
DTIC
Coatings; Conductors; Coupling Circuits; Electric Current; Striation; YBCO Superconductors

44

http://hdl.handle.net/100.2/ADA488275


20080046771 Air Force Research Lab., Wright-Patterson AFB, OH USA
Flux Pinning Enhancement in YBa2Cu3O7-x Films with BaSnO3 Nanoparticles
Varanasi, Chakrapani V; Burke, J; Brunke, L; Maartense, I; Barnes, P N; Haugan, T J; Stinzianni, E A; Dunn, K A; Haldar,
P; Oct 2008; 7 pp.; In English
Contract(s)/Grant(s): Proj-3145
Report No.(s): AD-A488274; AFRL-RZ-WP-TP-2008-2231; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488274

Nanoparticles of BaSnO3 were incorporated into YBa2Cu3O7-x (YBCO) films on LaAlO3 substrates for magnetic flux
pinning enhancements. More than an order of magnitude improvement in the high field magnetization Jc at 6 T at 77 K was
observed as compared to regular YBCO films. The irreversibility field (Hirr) was increased to 8.5 T at 77 K and to 13.4 T at
65 K. The in-field transport current measurements confirmed an order of magnitude improvement in high fields.
DTIC
Augmentation; Barium Compounds; Flux (Rate); Flux Pinning; Nanoparticles; Stannates; YBCO Superconductors

20080046776 Army Engineer Research and Development Center, Vicksburg, MS USA
Technical Guidelines for Environmental Dredging of Contaminated Sediments
Palermo, Michael R; Schroeder, Paul R; Estes, Trudy J; Francingues, Norman R; Sep 2008; 302 pp.; In English; Original
contains color illustrations
Report No.(s): AD-A488763; ERDC/EL-TR-08-29; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This report provides technical guidelines for evaluating environmental dredging as a sediment remedy component. This
document supports the Contaminated Sediment Remediation Guidance for Hazardous Waste Sites, released by the U.S.
Environmental Protection Agency (USEPA) in 2005, by providing detailed information regarding evaluation of environmental
dredging as a remedy component. This document is intended to be applicable to contaminated sediment sites evaluated under
various environmental laws and regulatory programs. The intended audience for this report includes all stakeholders
potentially involved in evaluating environmental dredging for purposes of a feasibility study, remedial design, and
implementation. The scope of this document is limited to the technical aspects of the environmental dredging process itself,
but it is important that environmental dredging be integrated with other components such as transport, dewatering, treatment,
and rehandling and disposal options. This report covers initial evaluation, pertinent site conditions and sediment
characteristics, environmental dredging performance standards, equipment capabilities and selection, evaluation of production,
duration, and transport, methods for estimating resuspension, residuals and release, control measures, operating methods and
strategies, and monitoring.
DTIC
Contamination; Dredging; Hazardous Wastes; Sediments; Waste Disposal

20080046806
Low Temperature Calorimetry Studies of Hydrating Portland Cement Pastes
Bentz, D. P.; Oct. 2005; 125 pp.; In English
Report No.(s): PB2009-100594; NISTIR 7267; No Copyright; Avail.: CASI: A06, Hardcopy

This report presents nearly 200 low temperature calorimetry (LTC) scans performed on hydrating portland cement pastes
between 2002 and 2005. Because the LTC scans provide valuable information on the percolation of various size pore networks
within the hydrating cement pastes as well as the quantity of freezable water as a function of temperature, it was decided to
present a compilation of the plots of all of the LTC results obtained over the course of several research projects. Variables
include water-cement mass ratio (w/c), curing time, curing temperature, saturation, and limestone and alkali additions. Each
plot is characterized by the portland cement used, the mixing solution used, the w/c, the curing temperature, the measured
degree of hydration (when available), the curing conditions with respect to saturation, the specimen age when tested, the
specimen mass, the filename of the raw LTC data, and the testing date of the LTC run. The experimental procedures used to
prepare and evaluate the samples are briefly presented, along with a set of observations obtained from interpretation of the
numerous individual data sets.
NTIS
Cements; Heat Measurement; Low Temperature; Pastes
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20080046826 Energy Concepts Co., Annapolis, MD, USA
Waste Heat Powered Ammonia Absorption Refrigeration Unit for LPG Recovery
Donald, C.; Lauber, E.; Apr. 15, 2008; 16 pp.; In English
Contract(s)/Grant(s): DE-FG36-03GO13128
Report No.(s): DE2008-932507; DOE/GO/13128; No Copyright; Avail.: Department of Energy Information Bridge

An emerging DOE-sponsored technology has been deployed. The technology recovers light ends from a catalytic
reformer plant using waste heat powered ammonia absorption refrigeration. It is deployed at the 17,000 bpd Bloomfield, New
Mexico refinery of Western Refining Company. The technology recovers approximately 50,000 barrels per year of liquefied
petroleum gas that was formerly being flared. The elimination of the flare also reduces CO2 emissions by 17,000 tons per year,
plus tons per year reductions in NOx, CO, and VOCs. The waste heat is supplied directly to the absorption unit from the
Unifiner effluent. The added cooling of that stream relieves a bottleneck formerly present due to restricted availability of
cooling water. The 350F Unifiner effluent is cooled to 260F. The catalytic reformer vent gas is directly chilled to minus 25F,
and the FCC column overhead reflux is chilled by 25F glycol. Notwithstanding a substantial cost overrun and schedule
slippage, this project can now be considered a success: it is both profitable and highly beneficial to the environment. The
capabilities of directly-integrated waste-heat powered ammonia absorption refrigeration and their benefits to the refining
industry have been demonstrated.
NTIS
Absorption Cooling; Ammonia; Refrigerating; Thermal Absorption; Waste Heat

20080046828 Institute of Gas Technology, Des Plaines, IL USA
Development of METHANE de-NOX Reburn Process for Wood Waste and Biomass Fired Stoker Boilers - Final Report
- METHANE de-NOX Reburn Technology Manual
Bryan, A.; Nelsen, S.; Vaughan, J.; Tartan, M.; Rabovitser, J.; Dec. 31, 2007; 13 pp.; In English
Contract(s)/Grant(s): DE-FC36-99GO10418
Report No.(s): DE2008-926266; DOE GO 10418; No Copyright; Avail.: Department of Energy Information Bridge

The overall objective of this project was to demonstrate the effectiveness of the METHANE de-NOX (MdN) Reburn
process in the Forest Products Industry (FPI) to provide more efficient use of wood and sludge waste (biosolids) combustion
for both energy generation and emissions reduction (specifically from nitrogen oxides (NOx)) and to promote the transfer of
the technology to the wide range of wood waste-fired stoker boilers populating the FPI. This document, MdN Reburn
Commercial Technology Manual, was prepared to be a resource to promote technology transfer and commercialization
activities of MdN in the industry and to assist potential users understand its application and installation requirements. The
Manual includes a compilation of MdN commercial design data from four different stoker boiler designs that were baseline
tested as part of the development effort. Design information in the Manual include boiler CFD model studies, process design
protocols, engineering data sheets and commercial installation drawings. Each design package is unique and implemented in
a manner to meet specific mill requirements.
NTIS
Biomass; Boilers; Methane; Nitrogen Oxides; Wood

20080046907 Savannah River Technology Center, Aiken, SC, USA
Determination of Corrosion Inhibitor Criteria for Type III/IIIA Tanks During Salt Dissolution Operations--Interim
Report
Counts, K. M.; Wiersma, B. J.; Mickalonis, J. I.; Dec. 2007; 20 pp.; In English
Contract(s)/Grant(s): DE-AC09-96SR18500
Report No.(s): DE2008-925849; WSRC-STI-2007-00552; No Copyright; Avail.: National Technical Information Service
(NTIS)

Preparation of high level waste for vitrification involves in part the dissolution of salt cake from the carbon steel storage
tanks. During dissolution, a point is reached in which the corrosion inhibitors, hydroxide and nitrite, are diluted below
established guidelines, and nitrate stress corrosion cracking (SCC) is possible. Because the addition of inhibitors may be
counterproductive to process efficiency and waste minimization, corrosion testing was initiated to revisit and possibly revise
the guidelines for inhibitor limits. The bases for the work summarized in this status report are results from previously-
completed phases of study. In the first two phases of study, several reduced-inhibitor levels were tested in HLW simulants with
nitrate concentrations ranging from 4.5 M to 8.5 M. The first two phases of work determined, among other things, the
reduced-inhibitor levels and solution chemistries in which heat-treated and non-heat-treated A537 carbon steel is susceptible
to SCC, crevice corrosion, and pitting. The work covered in this current task both builds on and verifies the conclusions of
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the previous work. The current work involves testing of low levels of inhibitors in HLW simulants with 5.5 M to 8.5 M nitrate
concentrations. Stressed U-bend specimens, both polarized and non-polarized, were tested.
NTIS
Carbon Steels; Corrosion Prevention; Dissolving; Radioactive Wastes

20080046951 Geological Survey, Reston, VA USA
Measurements of Slope Current and Environmental Geochemistry near the Western Boundary of the Gulf of the
Farallones National Marine Sanctuary
Noble, M. A.; Xu, J.; Kolak, J.; Gartner, A. L.; Rosenberger, K. J.; January 2006; 117 pp.; In English
Report No.(s): PB2009-101215; USGS-OFR-2006-1288; No Copyright; Avail.: National Technical Information Service
(NTIS)

For nearly a decade, dredged material from San Francisco Bay has been deposited at theU.S. Environmental Protection
Agency (EPA) Region IX designated disposal site on the continental slope west of the Farallon Islands. Over the past several
years, annual disposal volumes have ranged from 136,170 m3 (61 barge loads) to 2,407,600 m3 (1,173 barge loads)(Ota,
personal communication, 2000). The EPA has conducted extensive studies to evaluate the fate and effects of the disposed
material (Abdelrhman, 1992; Tetra-Tech, 1992; SAIC, 1992).The EPA has also maintained a long-term monitoring program
to collect hydrodynamic, sedimentary, chemical, and biological data that are used to determine whether the dredged material
adversely affects the ecology of adjacent water bodies and whether it moves from the disposal site, especially into the Gulf
of the Farallones National Marine Sanctuary. As part of this monitoring program, the U.S. Geological Survey (USGS) Coastal
and Marine Geology Program (CMGP) deployed arrays of instruments on three moorings near the EPA disposal site from
November 1997 to November 1998. This report describes the results and findings of this field monitoring experiment.
NTIS
Boundaries; Dredging; Geochemistry; Gulfs; San Francisco Bay (CA); Slopes; Waste Disposal

20080046958 National Energy Technology Lab., Pittsburgh, PA USA
Fireside Corrosion Probes: An Update
Covino, B. S.; Bullard, S. J.; Holcomb, G. R.; Ziomek-Moroz, M.; Matthes, S. A.; January 2007; 8 pp.; In English
Report No.(s): DE2008-922978; DOE/NETL-IR-2006-199; No Copyright; Avail.: Department of Energy Information Bridge

The ability to monitor the corrosion degradation of key metallic components in fossil fuel power plants will become
increasingly important for FutureGen and ultra-supercritical power plants. A number of factors (ash deposition, coal
composition changes, thermal gradients, and low NOx conditions, among others) which occur in the high temperature sections
of energy production facilities, will contribute to fireside corrosion. Several years of research have shown that high
temperature corrosion rate probes need to be better understood before corrosion rate can be used as a process variable by
power plant operators. Our recent research has shown that electrochemical corrosion probes typically measure lower corrosion
rates than those measured by standard mass loss techniques. While still useful for monitoring changes in corrosion rates,
absolute probe corrosion rates will need a calibration factor to be useful. Continuing research is targeted to help resolve these
issues.
NTIS
Coal; Corrosion; Fossil Fuels

20080046961 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Complexation of Actinides in Solution: Thermodynamic Measurements and Structural Characterization
Rao, L.; January 2007; 2 pp.; In English
Report No.(s): DE2008-923018; No Copyright; Avail.: Department of Energy Information Bridge

This paper presents a brief introduction of the studies of actinide complexation in solution at Lawrence Berkeley National
Laboratory. An integrated approach of thermodynamic measurements and structural characterization is taken to obtain
fundamental understanding of actinide complexation in solution that is of importance in predicting the behavior of actinides
in separation processes and environmental transport.
NTIS
Actinide Series; Characterization; Environmental Transport; Thermodynamics
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20080047025 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Detonation of Meta-stable Clusters
Kuhl, A. L.; Fried, L. E.; Howard, W. M.; Seizew, M. R.; Bell, J. B.; Jun. 27, 2008; 16 pp.; In English
Report No.(s): DE2008-935348; No Copyright; Avail.: Department of Energy Information Bridge

We consider the energy accumulation in meta-stable clusters. This energy can be much larger than the typical chemical
bond energy (approx. 1 ev/atom). For example, polymeric nitrogen can accumulate 4 ev/atom in the N8 (fcc) structure, while
helium can accumulate 9 ev/atom in the excited triplet state He2* . They release their energy by cluster fission: N8 -> 4N2
and He2* -> 2He. We study the locus of states in thermodynamic state space for the detonation of such meta-stable clusters.
In particular, the equilibrium isentrope, starting at the Chapman-Jouguet state, and expanding down to 1 atmosphere was
calculated with the Cheetah code. Large detonation pressures (3 and 16 Mbar), temperatures (12 and 34 kilo-K) and velocities
(20 and 43 km/s) are a consequence of the large heats of detonation (6.6 and 50 kilo-cal/g) for nitrogen and helium clusters
respectively. If such meta-stable clusters could be synthesized, they offer the potential for large increases in the energy density
of materials.
NTIS
Chemical Bonds; Detonation; Explosions

20080047040 Brookhaven National Lab., Upton, NY USA
Reversible Conversion Between Chemical and Electrical Energies Catalyzed bu Ru Complexes Aimed to Construct
Sustainable Society
Tanaka, K.; Wada, T.; Fujita, E.; Muckerman, J.; Nov. 01, 2007; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-925819; BNL--79592-2007-CP; No Copyright; Avail.: Department of Energy Information Bridge

The present study demonstrates that (Ru(sup II)(NH(sub 3))(q)(trpy))(sup +) has an ability to oxidize alcohols
catalytically under very mild conditions under electrolysis at +0.35 V in MeOH. The elucidation of the reaction mechanisms
in the alcohol-oxidation is underway.
NTIS
Catalysis; Ruthenium

20080047066 Idaho National Lab., Idaho Falls, ID, USA; Pacific Northwest National Lab., Richland, WA, USA; Idaho
Univ., Moscow, ID, USA
Fluid Flow, Solute Mixing and Precipitation in Porous Media. (April 19, 2007)
Redden, G. D.; Fujita, Y.; Fang, Y. L.; Scheibe, T. D.; Beig, M.; Apr. 19, 2007; 85 pp.; In English
Contract(s)/Grant(s): DE-AC07-05ID14517; DE-AC06-76RLO-1830
Report No.(s): DE2008-924705; CONF/ERSD2007-1020913; No Copyright; Avail.: National Technical Information Ser-
vice (NTIS)

This document presents a theme on the reactant mixing; the precipitation; the modification of permeability or flow paths,
and the prediction and control of subsurface processes.
NTIS
Fluid Flow; Porosity; Porous Materials; Solutes

20080047076 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Efficient Parallel Simulation of CO2 Geologic Sequestration in Saline Aquifers
Zhang, K.; Doughty, C.; Wu, Y.; Pruess, K.; January 2008; 14 pp.; In English
Report No.(s): DE2008-925539; No Copyright; Avail.: National Technical Information Service (NTIS)

An efficient parallel simulator for large-scale, long-term CO2 geologic sequestration in saline aquifers has been
developed. The parallel simulator is a three-dimensional, fully implicit model that solves large, sparse linear systems arising
from discretization of the partial differential equations for mass and energy balance in porous and fractured media. The
simulator is based on the ECO2N module of the TOUGH2 code and inherits all the process capabilities of the single-CPU
TOUGH2 code, including a comprehensive description of the thermodynamics and thermophysical properties of H2O-NaCl-
CO2 mixtures, modeling single and/or two-phase isothermal or non-isothermal flow processes, two-phase mixtures, fluid
phases appearing or disappearing, as well as salt precipitation or dissolution. The new parallel simulator uses MPI for parallel
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implementation, the METIS software package for simulation domain partitioning, and the iterative parallel linear solver
package Aztec for solving linear equations by multiple processors.
NTIS
Aquifers; Brines; Carbon Dioxide; Injection; Simulation

20080047151 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
The Chemistry of Multiply Deuterated Molecules in Protoplanetary Disks: I. The Outer Disk
Willacy, K.; The Astrophysical Journal; May 1, 2007; Volume 660, pp. 441-460; In English; Original contains black and white
illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40987

We present new models of the deuterium chemistry in protoplanetary disks, including, for the first time, multiply
deuterated species. We use these models to explore whether observations in combination with models can give us clues as to
which desorption processes occur in disks.We find, in common with other authors, that photodesorption can allow strongly
bound molecules such as HDO to exist in the gas phase in a layer above the midplane. Models including this process give the
best agreement with the observations. In the midplane, cosmic-ray heating can desorb weakly bound molecules such as CO
and N2. We find the observations suggest that N2 is gaseous in this region, but that CO must be retained on the grains to
account for the observed DCO+/HCO+. This could be achieved by CO having a higher binding energy than N2 (as may be
the case when these molecules are accreted onto water ice) or by a smaller cosmic-ray desorption rate for CO than assumed
here, as suggested by recent theoretical work. For gaseous molecules the calculated deuteration can be greatly changed by
chemical processing in the disk from the input molecular cloud values. On the grains singly deuterated species tend to retain
the D/H ratio set in the molecular cloud, whereas multiply deuterated species are more affected by the disk chemistry.
Consequently, the D/H ratios observed in comets may be partly set in the parent cloud and partly in the disk, depending on
the molecule.
Author
Protoplanetary Disks; Nitrogen; Molecular Gases; Carbon Monoxide; Vapor Phases; Desorption; Deuterium Compounds;
Deuterium

20080047154 Naval Postgraduate School, Monterey, CA USA
Asymptotic Study on the Extendability of Equilibria of Nematic Polymers
Zhou, Hong; Wang, Hongyun; Jan 2007; 16 pp.; In English
Report No.(s): AD-A488495; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488495

This paper addresses the extendability of equilibrium solutions of pure nematic liquid crystal polymers. More precisely,
we apply the asymptotic analysis to show that the Jacobian of the nonlinear system is nonzero for both the prolate branch and
the oblate branch when the nematic strength is large enough. This result implies the existence and uniqueness of the
equilibrium solutions in the presence of small perturbations.
DTIC
Liquid Crystals; Polymers; Polymer Physics

26
METALS AND METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals and metallic materials; and metallurgy.

20080045752 Idaho National Lab., Idaho Falls, ID, USA
TEM Examination of Advanced Alloys Irradiated in ATR
Gan, J.; Hilton, B. A.; Sep. 2007; 39 pp.; In English
Report No.(s): DE2008-933193; INL/EXT-07-13306; No Copyright; Avail.: Department of Energy Information Bridge

Successful development of materials is critical to the deployment of advanced nuclear power systems. Irradiation studies
of candidate materials play a vital role for better understanding materials performance under various irradiation environments
of advanced system designs. In many cases, new classes of materials have to be investigated to meet the requirements of these
advanced systems. For applications in the temperature range of 500 800oC which is relevant to the fast neutron spectrum
burner reactors for the Global Nuclear Energy Partnership (GNEP) program, oxide dispersion strengthened (ODS) and ferritic
martensitic steels (e.g., MA957 and others) are candidates for advanced cladding materials. In the low temperature regions of
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the core (<600oC), alloy 800H, HCM12A (also called T 122) and HT 9 have been considered.
NTIS
Chromium Alloys; Iron Alloys; Irradiation; Martensite; Neutrons; Nickel Alloys; Steels

20080045886 NASA Glenn Research Center, Cleveland, OH, USA
Fatigue Behavior of a Third Generation PM Disk Superalloy
Gayda, John; Gabb, Timothy P.; October 2008; 23 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 598259.02.07.03.04.02
Report No.(s): NASA/TM-2008-215462; E-16655; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045886

The fatigue behavior of a 3rd generation PM disk alloy, LSHR, was studied at 1300 F. Tensile, creep, and fatigue tests
were run on smooth and notched (Kt = 2) bars under a variety of conditions. Analysis of smooth bar fatigue data, run under
strain and load control with R ratios of 0 and -1, showed that a stress based Smith-Watson-Topper approach could collapse
the data set. While the tensile and creep data showed substantial notch strengthening at 1300 F, the fatigue data showed a life
deficit for the notch specimens. A viscoplastic finite element model, which accounted for stress relaxation at the notch tip,
provided the best correlation between the notched and smooth bar behavior, although the fatigue data was not fully rationalized
based on this simplified viscoplastic model of the stresses at the notch tip.Inclusion of a 90 sec dwell at peak load was found
to dramatically decrease notch fatigue life. This result was shown to be consistent with a simple linear creep-fatigue damage
rule, where creep damage dominated at low stresses and fatigue damage was more prevalent at higher stresses.
Author
Creep Properties; Fatigue Tests; Fatigue (Materials); Powder Metallurgy; Finite Element Method; Tensile Creep

20080045929 Science Applications International Corp., Beltsville, MD, USA
Ultimate Strength and Optimization of Aluminum Extrusions
Collette, M.; Wang, X.; Li, J.; Walters, J.; Yen, T.; Sep. 18, 2008; 110 pp.; In English
Contract(s)/Grant(s): GS-23F-0107J; HSCG23-07-F-MSE112
Report No.(s): PB2009-101034; SSC-454; No Copyright; Avail.: National Technical Information Service (NTIS)

Recent large aluminum high-speed vessels have made use of custom extrusions to efficiently construct large flat structures
including internal decks, wet decks, and side shell components. In this report, we investigate general methods for designing
and optimizing such extrusions to minimize structural weight. In addition, we investigate strength methods for aluminum
plates and panels under in-plane and out-of-plane loads, and compare several engineering approaches to the available
experimental test data published in open literature. While good agreement was generally found for in-plane compressive
strength of aluminum plates and panels, current state-of-the-art methodology for assessing out-of-plane loading on plate
components, and for plates and panels acting under combined loads, is not as advanced, and further research in these areas
is recommended. We developed a multi-objective optimizer using a genetic algorithm approach that was designed to quickly
develop Pareto frontiers linking designs of minimum weight for a wide range of strength levels. We then developed an
engineering approach to estimating the strength of arbitrary extrusions under combined in-plane and out-of-plane loading, and
linked these findings to the optimizer. We developed Pareto frontiers for a main vehicle deck and strength deck locations on
a nominal high-speed vessel for three different types of extruded panels: conventional plate and stiffener combinations,
sandwich panels, and hat-shaped stiffened panels. Finally, we present conclusions and recommendations for future research.
NTIS
Aluminum; Extruding; Sandwich Structures

20080046404 Virginia Univ., Charlottesville, VA USA
Blast and Fragment Protective Sandwich Panel Concepts for Stainless Steel Monohull Designs
Wadley, H G; Oct 21, 2008; 258 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N00014-03-1-0281
Report No.(s): AD-A488340; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488340

The prevention or mitigation of ship hull damage from underwater explosions (UNDEX) is of vital need for surface
combatant Naval ships. This research program sought to devise blast and ballistic protection concepts applicable to the design
and fabrication of ship hull structures using AL6XN stainless steel sandwich panel constructions, which met threat and
protection levels defined by the Navy. Efforts were undertaken in two phases to design, fabricate, experimentally investigate
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and analyze the quasi-static and dynamic behavior of sandwich beams and plates for several sandwich core topologies, at
different size scales to evaluate their performance in underwater explosion (UNDEX), in air (AIREX), surface (SURFEX) and
ballistic test environments. Several periodic cellular sandwich cores were assessed by performing dynamic uni-axial
compression tests, stretch-bend type sub-scale (1/12th and 1/5th hill-scale) panel tests, and full- scale ballistic tests.
Constitutive models were developed for the down selected core topologies to enable the implementation of more convenient
large (ship) scale analyses. Soft response cores such as the prismatic cores and multilayer pyramidal cores were found better
suited for water blast loading applications and ship hull blister attachments.
DTIC
Blast Loads; Fragments; Sandwich Structures; Stainless Steels

20080046412 Sydney Univ., Australia
Stability and Structure of the Interface between a Metallic Glass and Its Congruent Crystal Phases
Harrowell, Peter; Aug 26, 2007; 3 pp.; In English
Contract(s)/Grant(s): FA4869-06-1-0069
Report No.(s): AD-A488372; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488372

This brief report covers studies of the stability of a well-characterized model of a metal-metalloid glassy alloy (A3B) in
contact with a planar surface of a stable congruent crystal (i.e., crystal with the same composition as the glass) through
computer simulations based on a NPT symplectic algorithm based on Nose-Hoover constraints developed recently by Laird.
DTIC
Crystals; Glass; Metallic Glasses; Metalloids; Stability

20080046613 Library of Congress, Washington, DC USA
Minerals Price Increases and Volatility: Causes and Consequences
Cooney, Stephen; Nanto, Dick K; Oct 3, 2008; 50 pp.; In English
Report No.(s): AD-A488765; CRS-RL34695; No Copyright; Avail.: Defense Technical Information Center (DTIC)

A rise in the prices of minerals has had a major impact on U.S. manufacturers and consumers. Mineral prices have risen
while the economy as a whole has entered a period of slowing growth. This has created serious difficulties for consuming
industries and concern in Congress. This report reviews the increases in price across a wide range of metals commodities.
Prices have at least nearly doubled between 2001 and 2008. In the case of steel, the most widely used industrial metal, the
rise in price appears largely driven by the high prices of iron ore and steel scrap. Weak demand and increasing supply may
reduce metals prices, but it is also widely believed that prices will not fall to the levels seen earlier in this decade. The
long-term trend of declining real prices for metals inputs, which boosted the competitiveness of the U.S. industrial economy
throughout the 20th century, may be over.
DTIC
Costs; Minerals

20080046845 International Trade Commission, Washington, DC USA
Circular Welded Carbon-Quality Steel Pipe from China. Investigation Nos. 701-TA-447 and 731-TA-1116 (Final)
Jul. 2008; 214 pp.; In English
Report No.(s): PB2009-101138; USITC/PUB-4019; No Copyright; Avail.: National Technical Information Service (NTIS)

The Commission instituted these investigations effective June 7, 2007, following receipt of a petition filed with the
Commission and Commerce by Allied Tube & Conduit, Harvey, IL; IPSCO Tubulars, Inc., Camanche, IA; Northwest Pipe
Co., Portland, OR; Sharon Tube Co., Sharon, PA; Western Tube & Conduit Corp., Long Beach, CA; Wheatland Tube Co.,
Collingswood, NJ; and the United Steelworkers, Pittsburgh, PA. The final phase of the investigations was scheduled by the
Commission following notification of preliminary determinations by Commerce that imports of welded carbon-quality steel
pipe from China were being subsidized within the meaning of section 703(b) of the Act (19 U.S.C. S 1671b(b)) and being sold
at LTFV within the meaning of section 733(b) of the Act (19 U.S.C. S 1673b(b)). Notice of the scheduling of the final phase
of the Commissions investigations and of a public hearing to be held in connection therewith was given by posting copies of
the notice in the Office of the Secretary, U.S. International Trade Commission, Washington, DC, and by publishing the notice
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in the Federal Register of February 5, 2008 (73 FR 6738). The hearing was held in Washington, DC, on May 13, 2008, and
all persons who requested the opportunity were permitted to appear in person or by counsel.
NTIS
Carbon Steels; China; International Trade; Pipes (Tubes)

20080046848 International Trade Commission, Washington, DC USA
Non-Malleable Cast Iron Pipe Fittings from China. Investigation No. 731-TA-990 (Review)
Jul. 2008; 70 pp.; In English
Report No.(s): PB2009-101111; USITC/PUB-4023; No Copyright; Avail.: CASI: A04, Hardcopy

The Commission instituted this review on March 3, 2008 (73 F.R. 11440) and determined on June 6, 2008 that it would
conduct an expedited review (73 F.R. 34325, June 17, 2008). On the basis of the record developed in the subject five-year
review, the USA International Trade Commission (Commission) determines, pursuant to section 751(c) of the Tariff Act of
1930 (19 U.S.C. S 1675(c)), that revocation of the antidumping duty order on non-malleable cast iron pipe fittings from China
would be likely to lead to continuation or recurrence of material injury to an industry in the USA within a reasonably
foreseeable time.
NTIS
Cast Alloys; China; Fittings; International Trade; Iron Alloys; Malleability; Pipes (Tubes)

20080046849 International Trade Commission, Washington, DC USA
Carbon and Certain Alloy Steel Wire Rod from Brazil, Canada, Indonesia, Mexico, Moldova, Trinidad and Tobago,
and Ukraine. Investigation Nos. 701-TA-417 and 731-TA-953, 954, 957-959, 961, and 962 (Review)
Jun. 2008; 284 pp.; In English
Report No.(s): PB2009-101108; USITC/PUB-4014; No Copyright; Avail.: CASI: A13, Hardcopy

The Commission instituted these reviews on September 4, 2007 (72 F.R. 50696) and determined on December 10, 2007
that it would conduct full reviews (72 F.R. 73880, December 28, 2007). Notice of the scheduling of the Commissions reviews
and of a public hearing to be held in connection therewith was given by posting copies of the notice in the Office of the
Secretary, U.S. International Trade Commission, Washington, DC, and by publishing the notice in the Federal Register on
January 14, 2008 (73 F.R. 2273). The hearing was held in Washington, DC, on April 17, 2008, and all persons who requested
the opportunity were permitted to appear in person or by counsel.
NTIS
Brazil; Canada; Carbon; Carbon Steels; Indonesia; International Trade; Moldova; Rods; Steels; Trinidad and Tobago;
Ukraine; Wire

20080046870 NASA Glenn Research Center, Cleveland, OH, USA
Comparison of the Isothermal Oxidation Behavior of As-Cast Cu-17 Percent Cr and Cu-17 Percent Cr-5 Percent Al,
Part 1, Oxidation Kinetics
Raj, S. V.; October 2008; 25 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 561581.02.08.03.15.02
Report No.(s): NASA/TM-2008-215284/PART1; E-16551; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046870

The isothermal oxidation kinetics of as-cast Cu-17%Cr and Cu-17%Cr-5%Al in air were studied between 773 and 1173
K under atmospheric pressure. These observations reveal that Cu-17%Cr-5%Al oxidizes at significantly slower rates than
Cu-17%Cr. The rate constants for the alloys were determined from generalized analyses of the data without an a priori
assumption of the nature of the oxidation kinetics. Detailed analyses of the isothermal thermogravimetric weight change data
revealed that Cu-17%Cr exhibited parabolic oxidation kinetics with an activation energy of 165.9+/-9.5 kJ/mol. In contrast,
the oxidation kinetics for the Cu-17%Cr-5%Al alloy exhibited a parabolic oxidation kinetics during the initial stages followed
by a quartic relationship in the later stages of oxidation. Alternatively, the oxidation behavior of Cu-17%CR-5%Al could be
better represented by a logarithmic relationship. The parabolic rate constants and activation energy data for the two alloys are
compared with literature data to gain insights on the nature of the oxidation mechanisms dominant in these alloys.
Author
Copper Alloys; Oxidation; Reaction Kinetics; Activation Energy; Atmospheric Pressure; Coatings; Thermogravimetry
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20080046872 NASA Glenn Research Center, Cleveland, OH, USA
Comparison of the Isothermal Oxidation Behavior of As-Cast Cu-17 Percent Cr and Cu-17 Percent Cr-5 Percent Al,
Part 2, Scale Microstructures
Raj, S. V.; October 2008; 23 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 561581.02.08.03.15.02
Report No.(s): NASA/TM-2008-215284/PART2; E-16552; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046872

The isothermal oxidation kinetics of as-cast Cu-17%Cr and Cu-17%Cr-5%Al in air were studied between 773 and 1173
K under atmospheric pressure. Details of the oxidation kinetics of these alloys were discussed in Part I. This paper analyzes
the microstructures of the scale and its composition in an attempt to elucidate the oxidation mechanisms in these alloys. The
scales formed on Cu-17%Cr specimens oxidized between 773 and 973 K consisted of external CuO and subsurface Cu2O
layers. The total thickness of these scales varied from about 10 m at 773 K to about 450 m at 973 K. In contrast, thin scales
formed on Cu-17%Cr-5%Al alloys oxidized between 773 and 1173 K. The exact nature of these scales could not be
determined by x-ray diffraction but energy dispersive spectroscopy analyses were used to construct a scale composition map.
Phenomenological oxidation mechanisms are proposed for the two alloys.
Author
Copper Oxides; Reaction Kinetics; X Ray Diffraction; Coatings; Oxidation; Microstructure; Atmospheric Pressure

20080046903 National Energy Technology Lab., Albany, OR, USA
Steamside Oxidation Behavior of Experimental 9%CR Steels
Dogan, O. N.; Holcomb, G. R.; Alman, D. E.; Jablonski, P. D.; January 2008; 11 pp.; In English
Report No.(s): DE2008-925710; DOE/NETL/IR-2008-07; No Copyright; Avail.: National Technical Information Service
(NTIS)

Reducing emissions and increasing economic competitiveness require more efficient steam power plants that utilize fossil
fuels. One of the major challenges in designing these plants is the availability of materials that can stand the supercritical and
ultra-supercritical steam conditions at a competitive cost. There are several programs around the world developing new ferritic
and austenitic steels for superheater and reheater tubes exposed to the advanced steam conditions. The new steels must possess
properties better than current steels in terms of creep strength, steamside oxidation resistance, fireside corrosion resistance, and
thermal fatigue resistance. This paper introduces a series of experimental 9%Cr steels containing Cu, Co, and Ti. Stability of
the phases in the new steels is discussed and compared to the phases in the commercially available materials. The steels were
tested under both the dry and moist conditions at 650 degrees C for their cyclical oxidation resistance. Results of oxidation
tests are presented. Under the moist conditions, the experimental steels exhibited significantly less mass gain compared to the
commercial P91 steel. Microstructural characterization of the scale revealed different oxide compositions.
NTIS
Fossil Fuels; Oxidation; Steels

20080046948 Pusan National Univ., Pusan, Korea, Republic of
Mechanical Collapse Testing on Aluminum Stiffened Panels for Marine Applications
Paik, J. K.; Thayamballi, A. K.; Ryu, J. Y.; Jang, J. H.; Seo, J. K.; Mar. 01, 2007; 346 pp.; In English
Report No.(s): PB2009-101031; SSC-451; No Copyright; Avail.: CASI: A15, Hardcopy

The ultimate strength characteristics of 78 aluminum stiffened prototype panels under axial compressive loads are
investigated experimentally and numerically. The objective of this research is to develop a marine application for ULS design
methodology of aluminum stiffened panels. High strength aluminum alloys are increasingly being used for building
high-speed vessels as well as other types of weight-critical structures. In the past, criteria and procedures for the design of
aluminum-plated structures were primarily based on allowable stresses and simplified buckling checks for structural
components. However, the ULS is a much better basis for structural design because it is difficult to determine the real safety
margin of any structure using linear elastic methods alone. It is of crucial importance to determine the true ultimate limit state
if one is to obtain consistent measures of safety which can then form a fairer basis for comparisons of structures of different
sizes, types, and characteristics. This SSC study was undertaken at Pusan National University, Korea, with generous support
provided by Alcan Marine, France, who provided all the material and Hanjin Heavy Industries, Korea, who created the 78
prototype panels.
NTIS
Aluminum; Aluminum Alloys; Collapse; Marine Technology; Panels
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20080046949 Naval Architect, Structures, Indio, CA, USA
Aluminum Structure Design and Fabrication Guide
Sielski, R. A.; May 11, 2007; 796 pp.; In English
Report No.(s): PB2009-101032; SSC-452; No Copyright; Avail.: National Technical Information Service (NTIS)

This guide is intended to bring together work by the interagency Ship Structure Committee and other extensive research
in aluminum ship structures being conducted internationally and will provide the shipbuilding industry a reference to support
their understanding of aluminum ship design and fabrication, and aid in the exploitation of aluminum as a building material.
The SSC has sponsored this project to develop an aluminum marine structure design and fabrication guide. The guide
addresses the following subject areas: material characteristics and properties; structural design; fatigue design and analysis
procedures; typical structural details used for aluminum; welding and fabrication of aluminum; joining to steel structure;
residual stresses and distortion of aluminum structure; fire protection; vibration; mitigating slam loads; maintenance and repair
of aluminum structures; emerging technologies such as friction stir welding; and research needs.
NTIS
Aluminum; Aluminum Alloys; Fabrication

20080047029 Oak Ridge National Lab., TN USA; Lockheed Martin Corp., Schenectady, NY, USA
Unified View of Engineering Creep Parameters
Eno, D. R.; Young, G. A.; Sham, S.; Jul. 01, 2008; 16 pp.; In English
Contract(s)/Grant(s): DE-AC05-00OR22725
Report No.(s): DE2008-935364; ORNL/PTS-10506; No Copyright; Avail.: National Technical Information Service (NTIS)

Creep data are often analyzed using derived engineering parameters to correlate creep life (either time to rupture, or time
to a specified strain) to applied stress and temperature. Commonly used formulations include Larson-Miller, Orr-Sherby-Dorn,
Manson-Haferd, and Manson-Succop parameterizations. In this paper, it is shown that these parameterizations are all special
cases of a common general framework based on a linear statistical model. Recognition of this fact allows for statistically
efficient estimation of material model parameters and quantitative statistical comparisons among the various parameterizations
in terms of their ability to fit a material database, including assessment of a stress-temperature interaction in creep behavior.
This provides a rational basis for choosing the best parameterization to describe a particular material. Furthermore, using the
technique of maximum likelihood estimation to estimate model parameters allows for a statistically proper treatment of
runouts in a test database via censored data analysis methods, and for construction of probabilistically interpretable upper and
lower bounds on creep rate. A generalized Larson-Miller formulation is developed, which is comparable in complexity to the
Manson-Haferd parameter, but utilizes a reciprocal temperature dependence. The general framework for analysis of creep data
is illustrated with analysis of Alloy 617 and Alloy 230 test data.
NTIS
Creep Properties; Nickel Alloys; Statistical Analysis

20080047030 Oak Ridge National Lab., TN USA; Lockheed Martin Corp., Schenectady, NY, USA
Treatment of High Temperature Tensile Data for Alloy 617 and Alloy 230
Sham, S.; Eno, D. R.; Jensen, K. P.; Jul. 01, 2008; 10 pp.; In English
Contract(s)/Grant(s): DE-AC05-00OR22725
Report No.(s): DE2008-935366; ORNL/PTS-10796; No Copyright; Avail.: Department of Energy Information Bridge

Yield strength and tensile strength at temperature are used to set time independent primary stress limits for structural
materials in various high temperature design codes. For the Ni-based Alloy 617 and Alloy 230, the temperature trends for the
yield strength and tensile strength change significantly above around 1100K and 1025K, respectively, from the lower
temperature trends. It is shown that standard methods in obtaining design values for these parameters for Very High
Temperature Reactor applications are not satisfactory. Improved methods for the treatment of tensile data are proposed,
resulting in more consistent and quantifiable design margin over the full range of low to high temperatures.
NTIS
High Temperature; Tensile Properties; Nickel Alloys

20080047042 Idaho National Lab., Idaho Falls, ID, USA
High Temperature Thermal and Structural Material Properties for Metals Used in LWR Vessels
Rempe, J. L.; Knudson, D. I.; Daw, J. E.; Crepeau, J. C.; Jan. 01, 2008; 9 pp.; In English
Contract(s)/Grant(s): DE-AC07-99ID-13727
Report No.(s): DE2008-935447; INL/CON-07-13625; No Copyright; Avail.: Department of Energy Information Bridge

Because of the impact that melt relocation and vessel failure may have on subsequent progression and associated
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consequences of a Light Water Reactor (LWR) accident, it is important to accurately predict heating and relocation of
materials within the reactor vessel, heat transfer to and from the reactor vessel, and the potential for failure of the vessel and
structures within it. Accurate predictions of such phenomena require high temperature thermal and structural properties.
However, a review of vessel and structural steel material properties used in severe accident analysis codes reveals that the
required high temperature material properties are extrapolated with little, if any, data above 1000 K. To reduce uncertainties
in predictions relying upon extrapolated high temperature data, Idaho National Laboratory (INL) obtained high data for two
metals used in LWR vessels: SA 533 Grade B, Class 1 (SA533B1) low alloy steel, which is used to fabricate most US LWR
reactor vessels; and Type 304 Stainless Steel SS304, which is used in LWR vessel piping, penetration tubes, and internal
structures. This paper summarizes the new data, and compares it to existing data.
NTIS
Heating; High Temperature; Light Water Reactors; Metals; Reactor Materials; Thermodynamic Properties

20080047094 NASA Johnson Space Center, Houston, TX, USA
Single Wall Nanotube Type-Specific Functionalization and Separation
Boul, Peter; Nikolaev, Pavel; Sosa, Edward; Arepalli, Sivaram; Yowell, Leonard; November 30, 2008; 1 pp.; In English;
Materials Research Society Fall Meeting, 30 Nov. - 5 Dec. 2008, Boston, MA, USA; Original contains color and black and
white illustrations
Contract(s)/Grant(s): NNJ05H105C; Copyright; Avail.: CASI: A01, Hardcopy

Metallic single-wall carbon nanotubes were selectively solubilized in THF and separated from semiconducting nanotubes.
Once separated, the functionalized metallic tubes were de-functionalized to restore their metallic band structure. Absorption
and Raman spectroscopy of the enriched samples support conclusions of the enrichment of nanotube samples by metallic type.
A scalable method for enriching nanotube conductive type has been developed. Raman and UV-Vis data indicate SWCNT
reaction with dodecylbenzenediazonium results in metallic enrichment. It is expected that further refinement of this techniques
will lead to more dramatic separations of types and diameters.
Author
Carbon Nanotubes; Absorption Spectroscopy; Raman Spectroscopy

27
NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and ceramic
materials. For composite materials see 24 Composite Materials.

20080045747 Office of Air Quality Planning and Standards, Research Triangle Park, NC USA
Control Techniques Guidelines for Automobile and Light-Duty Truck Assembly Coatings
Sep. 2008; 44 pp.; In English
Report No.(s): PB2009-100833; EPA/453/R-08/006; No Copyright; Avail.: CASI: A03, Hardcopy

This CTG is intended to provide State and local air pollution control authorities information that should assist them in
determining RACT for VOCs from automobile and light-duty truck assembly coatings. In developing this CTG, EPA, among
other things, evaluated the sources of VOC emissions from the automobile and light-duty truck assembly coating industry and
the available control approaches for addressing these emissions, including the costs of such approaches. Based on available
information and data, EPA provides recommendations for RACT for automobile and light-duty truck assembly coating.
NTIS
Automobiles; Control Systems Design; Industries; Trucks

20080045832 Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek, Soesterberg, Netherlands
Generic Defense Equipment Logistics Chain Model
April 2008; 2 pp.; In Dutch; Original contains color illustrations
Report No.(s): TD2007-0193; TNO-DV 2007 A449; Copyright; Avail.: Other Sources

In this report a generic value chain model for the Defense Materiel Organization is presented. This model can be used
for ex ante policy analyses.
Author
Policies; Defense; Materials
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20080046156 Savannah River National Lab., Aiken, SC, USA
Recommended Frit Composition for Initial Sludge Batch 5 Processing at the Defense Waste Processing Facility
Fox, K.; Edwards, T.; Peeler, D.; Jun. 25, 2008; 18 pp.; In English
Contract(s)/Grant(s): DE-AC09-96SR18500
Report No.(s): DE2008-935220; WSRC-STI-2008-00338; No Copyright; Avail.: Department of Energy Information Bridge

The Savannah River National Laboratory (SRNL) Frit Development Team recommends that the Defense Waste
Processing Facility (DWPF) utilize Frit 418 for initial processing of high level waste (HLW) Sludge Batch 5 (SB5). The
extended SB5 preparation time and need for DWPF feed have necessitated the use of a frit that is already included on the
DWPF procurement specification. Frit 418 has been used previously in vitrification of Sludge Batches 3 and 4. Paper study
assessments predict that Frit 418 will form an acceptable glass when combined with SB5 over a range of waste loadings
(WLs), typically 30-41% based on nominal projected SB5 compositions. Frit 418 has a relatively high degree of robustness
with regard to variation in the projected SB5 composition, particularly when the Na(sub 2)O concentration is varied. The
acceptability (chemical durability) and model applicability of the Frit 418-SB5 system will be verified experimentally through
a variability study, to be documented separately. Frit 418 has not been designed to provide an optimal melt rate with SB5, but
is recommended for initial processing of SB5 until experimental testing to optimize a frit composition for melt rate can be
completed.
NTIS
Batch Processing; Frit; Glass; Radioactive Wastes; Sludge

20080046161 Savannah River National Lab., Aiken, SC, USA
Initial Sludge Batch 4 Tank 40 Decant Variability Study with Frit 510
Raszewski, F.; Edwards, T.; Workman, P.; Best, D.; Reamer, I.; May 27, 2008; 175 pp.; In English
Contract(s)/Grant(s): DE-AC09-96SR18500
Report No.(s): DE2008-935219; WSRC-STI-2008-00149; No Copyright; Avail.: National Technical Information Service
(NTIS)

Sludge Batch 4 (SB4) is currently being processed in the Defense Waste Processing Facility (DWPF) using Frit 510. The
slurry pumps in Tank 40 are experiencing in-leakage of bearing water, which is causing the sludge slurry feed in Tank 40 to
become dilute at a rapid rate. Currently, the DWPF is removing this dilution water by performing caustic boiling during the
Sludge Receipt and Adjustment Tank (SRAT) cycle. In order to alleviate prolonged SRAT cycle times that may eventually
impact canister production rates, decant scenarios of 100, 150, and 200 kilogallons of supernate were proposed for Tank 40
during the DWPF March outage. Based on the results of the preliminary assessment issued by the Savannah River National
Laboratory (SRNL), the Liquid Waste Organization (LWO) issued a Technical Task Request (TTR) for SRNL to (1) perform
a more detailed evaluation using updated SB4 compositional information and (2) assess the viability of Frit 510 and determine
any potential impacts on the SB4 system. As defined in the TTR, LWO requested that SRNL validate the sludge--only SB4
flowsheet and the coupled operations flowsheet using the 100K gallon decant volume as well as the addition of 3 wt% sodium
on a calcined oxide basis. Approximately 12 historical glasses were identified during a search of the ComProTM database that
are located within at least one of the five glass regions defined by the proposed SB4 flowsheet options. While these glasses
meet the requirements of a variability study there was some concern that the compositional coverage did not adequately bound
all cases.
NTIS
Frit; Radioactive Wastes; Sludge; Variability

20080046436 Naval Postgraduate School, Monterey, CA USA
Steady States and Their Stability of Homogeneous, Rigid, Extended Nematic Polymers Under Imposed Magnetic Fields
Ji, Guanghua; Wang, Qi; Zhang, Pingwen; Wang, Hongyun; Zhou, Hong; Jan 2007; 35 pp.; In English
Contract(s)/Grant(s): F49550-05-1-0025; FIATA06313G003
Report No.(s): AD-A488422; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488422

We study the steady state phase behavior of homogeneous, rigid, extended (polar) nematic polymers or nematic
dispersions under imposed magnetic (or electric fields), in which the intermolecular dipole-dipole and excluded volume
interaction as well as external field contribution are accounted for. We completely characterize the phase diagram for polar
nematics with and without permanent magnetic moments (or dipoles). For nematics without magnetic moments, the steady
state is either purely nematic or polar depending on the strength of the excluded volume and the dipole-dipole interaction, in
which the nonzero polarity vector (the first moment vector) is coaxial with the second moment tensor; thereby the steady state
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PDF is determined essentially by up to three scalar order parameters and a rotational group of SO(2) transverse to the imposed
field direction. For nematics with permanent magnetic moments (or dipoles), the steady states are polar and the polarity vector
is parallel to the external field direction when a necessary condition for parameters is met. When the condition is violated, only
stable steady states have their polarity vector parallel to the external field direction and there are thermodynamically unstable
nonparallel states. The stability of the steady states is inferred from the minimum of the free energy density.
DTIC
Electric Fields; Liquid Crystals; Magnetic Fields; Polymers; Stability; Steady State

20080046442 Naval Postgraduate School, Monterey, CA USA
Nematic Liquids in Weak Capillary Poiseuille Flow: Structure Scaling Laws and Effective Conductivity Implications
Zhou, Hong; Forest, M G; Jan 2007; 19 pp.; In English
Contract(s)/Grant(s): FA9550-05-0008
Report No.(s): AD-A488434; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488434

We study the scaling properties of heterogeneities in nematic (liquid crystal) polymers that are generated by
pressure-driven, capillary Poiseuille flow. These studies complement our earlier drag-driven structure simulations and
analyses. We use the mesoscopic Doi-Marrucci-Greco model, which incorporates excluded-volume interactions of the rod-like
particle ensemble, distortional elasticity of the dispersion, and hydrodynamic feedback through orientation dependent
viscoelastic stresses. The geometry likewise introduces anchoring conditions on the nano-rods which touch the solid
boundaries. We first derive flow-orientation steady-state structures for three different anchoring conditions, by asymptotic
analysis in the limit of weak pressure gradient. These closed-form expressions yield scaling laws, which predict how
lengthscales of distortions in the flow and orientational distribution vary with strength of the excluded volume potential,
molecule geometry, and distortional elasticity constants. Next, the asymptotic structures are verified by direct numerical
simulations, which provide a high level benchmark on the numerical code and algorithm. Finally, we calculate the effective
(thermal or electrical) conductivity tensor of the composite films, and determine scaling behavior of the effective property
enhancements generated by capillary Poiseuille flow.
DTIC
Composite Materials; Laminar Flow; Liquid Crystals; Liquids; Numerical Analysis; Scaling Laws

20080046443 Naval Postgraduate School, Monterey, CA USA
Elongational Perturbations on Nematic Liquid Crystal Polymers Under a Weak Shear
Zhou, Hong; Wang, Hongyun; Jan 2007; 11 pp.; In English
Contract(s)/Grant(s): F1ATA06313G003
Report No.(s): AD-A488435; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488435

The two-dimensional Smoluchowski equation is employed to study the effect of elongational perturbations on nematic
liquid crystal polymers under a weak shear. We use the multiscale asymptotic analysis to show that 1 when the elongational
perturbation is small relative to the weak shear, the orientational probability density function PDF tumbles periodically only
in an intermediate range of polymer concentration; outside this intermediate range i.e., for very small and very large polymer
concentration the orientational PDF converges to a steady state and there is no tumbling. 2 When the elongational perturbation
is about 20% of the shear rate or larger, the intermediate range of tumbling disappears and the orientational PDF always
converges to a steady state regardless of the polymer concentration. Our theoretical predictions are consistent with various
earlier results based on the Leslie Ericksen theory C. V. Chaubal and L. G. Leal, J. Non-Newtonian Fluid Mech. 82, 22 1999
or analogous 3D numerical simulations M. G. Forest, R. Zhou, and Q. Wang, Phys. Rev. Lett. 93, 088301 2004 ; M. G. Forest,
Q. Wang, R. Zhou, and E. Choate, J. Non-Newtonian Fluid Mech. 118, 17 2004].
DTIC
Liquid Crystals; Perturbation; Probability Density Functions; Shear Properties

20080046444 Naval Postgraduate School, Monterey, CA USA
On the Equilibria of the Extended Nematic Polymers under Elongational Flow
Zhou, Hong; Wilson, Lynda; Wang, Hongyn; Jan 2007; 16 pp.; In English
Report No.(s): AD-A488436; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488436

We classify the equilibrium solutions of the Smoluchowski equation for dipolar (extended) rigid nematic polymers under
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imposed elongational flow. The Smoluchowski equation couples theMaier-Saupe short-range interaction, dipole-dipole
interaction, and an external elongational flow. We show that all stable equilibria of rigid, dipolar rod dispersions under imposed
uniaxial elongational flow field are axisymmetric. This finding of axisymmetry significantly simplifies any procedure of
obtaining experimentally observable equilibria. Copyright 2007 Hong Zhou et al. This is an open access article distributed
under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.
DTIC
Flow Distribution; Liquid Crystals

20080046450 Naval Postgraduate School, Monterey, CA USA
Anchoring-Induced Texture & Shear Banding of Nematic Polymers in Shear Cells
Zhou, Hong; Forest, M G; Wang, Qi; Oct 2007; 28 pp.; In English
Contract(s)/Grant(s): FA9550-06-1-0063; FA9550-05-1-0025
Report No.(s): AD-A488447; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488447

We numerically explore texture (resolved by the second-moment of the orientational distribution) and shear banding of
nematic polymers in shear cells, allowing for one-dimensional morphology in the gap between parallel plates. We solve the
coupled Navier-Stokes and Doi-Marrucci-Greco orientation tensor model, considering both confined orientation in the plane
of shear and full orientation tensor degrees of freedom, and both primary flow and vorticity (in the full tensor model)
components. This formulation makes contact with a large literature on analytical and numerical (cf. the review [41]) as well
as experimental (cf. the review [45]) studies of nematic polymer texture and flow feedback. Here we focus on remarkable
sensitivity of texture & shear band phenomena to plate anchoring conditions on the orientational distribution. We first explore
steady in-plane flow-nematic states at low Peclet (Pe) and Ericksen (Er) numbers, where asymptotic analysis provides exact
texture scaling properties [18, 6]. We illustrate that in-plane steady states co-exist with, and are unstable to, out-of-plane steady
states, yet the structures and their scaling properties are not dramatically different. Non-Newtonian shear bands arise through
orientational stresses. They are explored first for steady states, where we show the strength and gap location of shear bands
can be tuned with anchoring conditions. Next, unsteady flow-texture transitions associated with the Ericksen number cascade
are explored. We show the critical Er of the steady-to-unsteady transition, and qualitative features of the space-time attractor,
are again strongly dependent on wall anchoring conditions. Other simulations highlight unsteady flow-nematic structures over
3 decades of the Ericksen number, comparisons of shear banding and texture features for in-plane and out-of-plane models,
and vorticity generation in out-of-plane attractors.
DTIC
Anchors (Fasteners); Liquid Crystals; Navier-Stokes Equation; Textures

20080046474 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA
Identification of Bacterial Plant Pathogens Using Multilocus Polymerase Chain Reaction/Electrospray Ionization-Mass
Spectrometry
Postnikova, E; Baldwin, C; Whitehouse, C A; Sechler, A; Schaad, N W; Sampath, R; Harpin, V; Li, F; Melton, R; Blyn, L;
Drader, J; Hofstadler, S; Schneider, W L; Jan 2008; 10 pp.; In English
Report No.(s): AD-A488499; TR-07-037; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488499

Polymerase chain reaction/electrospray ionization-mass spectrometry (PCR/ESI-MS, previously known as ‘TIGER’)
utilizes PCR with broad-range primers to amplify products from a wide array of organisms within a taxonomic group, followed
by analysis of PCR amplicons using mass spectrometry. Computer analysis of precise masses allows for calculations of base
compositions for the broad-range PCR products, which can then be compared to a database for identification. PCR/ESI-MS
has the benefits of PCR in sensitivity and high-throughput capacity, but also has the distinct advantage of being able to detect
and identify organisms with no prior characterization or sequence data. Existing broad range PCR primers, designed with an
emphasis on human pathogens, were tested for their ability to amplify DNA of well characterized phytobacterial strains, as
well as to populate the existing PCR/ESI-MS bacterial database with base counts. In a blinded panel study, PCR/ESI-MS
successfully identified 93% of unknown bacterial DNAs to the genus level and 73% to the species/subspecies level.
Additionally, PCR/ESI-MS was capable of detecting and identifying multiple bacteria within the same sample. The sensitivity
of PCR/ESI-MS was consistent with other PCR based assays, and the specificity varied depending on the bacterial species.
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Preliminary tests with real life samples demonstrate a high potential for using PCR/ESI-MS systems for agricultural diagnostic
applications.
DTIC
Bacteria; Infectious Diseases; Ionization; Mass Spectroscopy; Microorganisms; Pathogens; Polymers

20080046968 Savannah River National Lab., Aiken, SC, USA
Initial MAR Assessments to Access the Impact of AI-dissolution on DWPF Operating Windows
Newell, J. D.; Edwards, T. B.; Peeler, D. K.; Dec. 2007; 37 pp.; In English
Contract(s)/Grant(s): DEAC09-96SR18500
Report No.(s): DE2008-924155; WSRC-STI-2007-00688; No Copyright; Avail.: National Technical Information Service
(NTIS)

SRNL was tasked to provide an assessment of the downstream impacts (or lack thereof) to DWPF of decisions regarding
the implementation of Al-dissolution to support sludge mass reduction and processing. Based on future sludge batch
compositional projections, assessments have been made with respect to the ability to maintain comparable projected operating
windows for sludges with high temperature Al-dissolution and without Al-dissolution. In general, paper study assessments
indicated that most of the future sludge batches (twelve with and fourteen without high temperature Al-dissolution) had
multiple frits available that yielded relatively large operating windows. The projected operating windows were defined by the
waste loading (WL) interval over which glasses were classified as acceptable based on current process control models and their
related constraints. Although multiple frits were identified, using a 17-point width as a general guide for a reasonable operating
window (e.g., 25-41% WL), there generally appeared to be more flexibility in frit selection for the without Al-dissolution
flowsheets. This larger frit compositional platform could allow frit development efforts to make more significant adjustments
to melt rate.
NTIS
Dissolving; Radioactive Wastes

20080047061 National Toxicology Program, Research Triangle Park, NC, USA
NTP-CERHR Monograph on the Potential Human Reproductive and Developmental Effects of Bisphenol A
Sep. 2008; 321 pp.; In English
Report No.(s): PB2009-101781; NIH PUB-08-5994; No Copyright; Avail.: CASI: A14, Hardcopy

Bisphenol A (CAS RN: 80 05 7) is a high production volume chemical used primarily in the production of polycarbonate
plastics and epoxy resins. Polycarbonate plastics are used in some food and drink containers; the resins are used as lacquers
to coat metal products such as food cans, bottle tops, and water supply pipes. To a lesser extent bisphenol A is used in the
production of polyester resins, polysulfone resins, polyacrylate resins, and flame retardants. In addition, bisphenol A is used
in the processing of polyvinyl chloride plastic and in the recycling of thermal paper. Some polymers used in dental sealants
and tooth coatings contain bisphenol A. The primary source of exposure to bisphenol A for most people is assumed to occur
through the diet. While air, dust, and water (including skin contact during bathing and swimming) are other possible sources
of exposure, bisphenol A in food and beverages accounts for the majority of daily human exposure. The highest estimated daily
intakes of bisphenol A in the general population occur in infants and children.
NTIS
Bisphenols; Plastics; Toxicology

20080047156 California Univ., Santa Cruz, CA USA
Multiple Branches of Ordered States of Polymer Ensembles With the Onsager Excluded Volume Potential
Wang, Hongyun; Zhou, Hong; Jan 2008; 7 pp.; In English
Contract(s)/Grant(s): F1-ATA-06313-G-003
Report No.(s): AD-A488465; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488465

We study the branches of equilibrium states of rigid polymer rods with the Onsager excluded volume potential in
two-dimensional space. Since the probability density and the potential are related by the Boltzmann relation at equilibrium,
we represent an equilibrium state using the Fourier coefficients of the Onsager potential. We derive a non-linear system for
the Fourier coefficients of the equilibrium state. We describe a procedure for solving the non-linear system. The procedure
yields multiple branches of ordered states. This suggests that the phase diagram of rigid polymer rods with the Onsager
potential has a more complex structure than that with the Maier-Saupe potential. A study of free energy indicates that the first
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branch of ordered states is stable while the subsequent branches are unstable. However, the instability of the subsequent
branches does not mean they are not interesting. Each of these unstable branches, under certain external potential, can be made
metastable, and thus may be observed.
DTIC
Conducting Polymers; Polyacetylene; Electroactive Polymers; Fourier Series

28
PROPELLANTS AND FUELS

Includes rocket propellants, igniters, and oxidizers; their storage and handling procedures; and aircraft fuels. For nuclear fuels see
73 Nuclear Physics. For related information see also 07 Aircraft Propulsion and Power; 20 Spacecraft Propulsion and Power; and
44 Energy Production and Conversion.

20080045821 Fluor Daniel Hanford, Inc., Richland, WA, USA
Summary Report on Transportation of Nuclear Fuel Materials in Japan: Transportation Infrastructure, Threats
Identified in Open Literature and Physical Protection Regulations
Cochran, J. R.; Ouchi, Y.; Furaus, J. P.; Marincel, M.; Mar. 2008; 33 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-933223; SAND2008-1981; No Copyright; Avail.: Department of Energy Information Bridge

This report summarizes the results of three detailed studies of the physical protection systems for the protection of nuclear
materials transport in Japan, with an emphasis on the transportation of mixed oxide fuel materials1. The Japanese
infrastructure for transporting nuclear fuel materials is addressed in the first section. The second section of this report presents
a summary of baseline data from the open literature on the threats of sabotage and theft during the transport of nuclear fuel
materials in Japan. The third section summarizes a review of current International Atomic Energy Agency, Japanese and USA
guidelines and regulations concerning the physical protection for the transportation of nuclear fuel materials.
NTIS
Japan; Nuclear Fuels; Protection; Regulations; Transportation

20080046750 George C. Marshall European Center for Security Studies, Garmisch-Partenkirchen, Germany
Europe’s Dependence on Russian Natural Gas: Perspectives and Recommendations for a Long-Term Strategy
Anderson, Richard J; Sep 2008; 59 pp.; In English
Report No.(s): AD-A488295; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488295

The EU currently rely on Russia for almost 38% of their imported natural gas; this dependency will become significantly
greater if European states implement their currently formulated energy policies. With plans to phase out nuclear power in
several European countries, the EU goal to reduce coal consumption thereby lowering greenhouse gas emissions, and the
depletion of domestic sources of gas, reliance on Russia will rise to 50 to 60% of all gas imports within the next two decades
if different energy policies are not adopted. The EU and greater Europe will soon find themselves in an extremely dangerous
position due to the ever increasing dependence on Russian natural gas. These countries must work together now to produce
a coherent diversification strategy. While the current EU energy policy is forward thinking in its targets for renewable energy,
economizing, and emission reduction, it falls short in its failure to recognize the security threat of the increasing dependence
on Russian hydrocarbons-in particular, natural gas. This paper proposes a diversification strategy with concrete steps that can
be taken in a variety of energy policy areas to create, over the longterm, a more balanced approach to meeting energy needs.
Europe must undertake such a strategy not only because overreliance on any one source represents unsound policy, but more
importantly because domination of the European market has been a clear and calculated goal that an unreliable Russian
administration has been working towards for several years. Europe’s dependence on Russia for natural gas already profoundly
affects the freedom of action of certain European states and will increasingly erode European sovereignty. This article also
discusses these factors, in particular in the context of the kind of steps greater Europe could take to ensure Russia does not
realize its goal of reasserting coercive influence through its energy weapon.
DTIC
Europe; Natural Gas; Russian Federation
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31
ENGINEERING (GENERAL)

Includes general research topics related to engineering and applied physics, and particular areas of vacuum technology, industrial
engineering, cryogenics, and fire prevention. For specific topics in engineering see categories 32 through 39.

20080045796 JMG Associates Ltd, Alexandria, VA, USA; Office of Naval Research, Arlington, VA USA; Federal Aviation
Administration, Washington, DC USA; Air Force Office of Scientific Research, Bolling AFB, Washington, DC, USA
Ionospheric Effects Symposium (IES), 2008. 12th International Ionospheric Effects Symposium, held May 13-15, 2008
in Alexandria, VA
Goodman, J. M.; McCoy, R.; Byers, D.; May 15, 2008; 736 pp.; In English
Report No.(s): PB2008-112709; No Copyright; Avail.: CASI: A99, Hardcopy

The 12th International Ionospheric Effects Symposium (IES2008) was held At the Crowne Plaza Hotel, Old Town,
Alexandria, Virginia, May 13-15, 2008. There were approximately 150 papers and posters accepted. Papers that were
presented verbally are included in this proceedings document, either as full papers or in summary form. Poster titles and
authors are listed at the end of the table of contents. Recent developments in space-weather effects on telecommunication
systems were a major focus of the conference, and we were privileged to have Dr. Paul Cannon, Chief Scientist,
Communications Division, QinetiQ and current chairman of International URSI Commission G, as the keynote speaker. His
address, dealt with mitigation and exploitation of the ionosphere. Cannon specifically addressed the need to understand fully
the engineering details of specific systems, such as HF communications and space-based radar, so that ionospheric R&D can
be more efficiently pursued and applied.
NTIS
Conferences; Ionospheric Disturbances; Ionospheric Sounding

20080045954 National Physical Lab., Teddington, UK
Time and Frequency Activities at the National Physical Laboratory
Davis, J A; Whibberley, P B; Hlavac, R; Stacey, P W; Henderson, D; Szymaniec, K; Chalupczak, W; Laverty, J R; Dec 2002;
7 pp.; In English
Report No.(s): AD-A485260; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485260

The Time and Frequency group at the National Physical Laboratory (NPL) maintains an active program of work in time
and frequency metrology. This paper provides an overview of the group’s principal activities. These include the maintenance
and development of the national time scale UTC (NPL), development of a cesium fountain primary frequency standard, and
research into cold-atom standards and techniques, time transfer activities, development of data analysis methods and clock
algorithms, knowledge transfer activities, and the operation of services for time and frequency dissemination in the UK.
DTIC
Frequencies; Time

20080046290 National Inst. of Standards and Technology, Boulder, CO USA
Primary Frequency Standards at NIST
Drullinger, Robert; Nov 2001; 13 pp.; In English
Report No.(s): AD-A485638; No Copyright; Avail.: Defense Technical Information Center (DTIC)

NIST has a more than 50-year history of developing ever more accurate atomic frequency standards. For most of that time,
the technology was based on thermal atomic beams of cesium atoms, and the accuracy improvement was approximately a
factor of 10 every 7 years. To put this into some kind of perspective, both the period of this history and the rate of improvement
are almost identical to the development of information-storage density in magnetic media. Now, however, with the advent of
laser-cooling schemes and optical-frequency metrology, the rate of progress is dramatically increasing. This paper discusses
briefly the last of the thermal-beam standards and our first laser-cooled, atomic-fountain standard. It then goes into some detail
about the newly developed all-optical standards that use an optical-frequency transition in a single, laser-cooled, trapped
mercury ion or in an ensemble of laser-cooled and trapped calcium atoms. Based largely on the increased operating frequency
of the ‘clock’ transition, these new standards have the potential for several orders of magnitude improvement in stability and,
in the case of the mercury standard, accuracy over today’s standards operating in the microwave region.
DTIC
Frequency Standards; Laser Applications
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20080046381 Woods Hole Oceanographic Inst., MA USA
Completion and Field Demonstration of a Portable Coastal Observatory
Frye, Daniel E; Butman, Bradford; Jan 2002; 6 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N00014-02-1-0062
Report No.(s): AD-A488285; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488285

The goal of this project is to complete the development and field demonstration of an affordable, easy to use technology
for the real time collection and dissemination of data from instruments deployed in the coastal ocean. The observing system
that has been developed consists of four elements: a low-cost acoustic data link that transfers data from instruments on the
bottom or in the water column to a nearby surface buoy, a lightweight, easy to deploy surface buoy (and mooring), a radio
modem to send data to shore, and an internet-based automatic data distribution and display system. The project is being
conducted cooperatively with the U.S. Geological Survey, Woods Hole Oceanographic Institution, RD Instruments, the
Massachusetts Water Resources Authority, and the U.S. Coast Guard. This project is a follow-on to the project titled Low Cost
Modular Telemetry for Coastal Time- Series Data% which resulted in the development and demonstrnfl’on of an acoustically
linked coastal data collection system. The system was deployed for four extended periods and most elements perlon%ed very
well% however, the acoustic link was not as robust as expected. The objectives of the present project are to fully implement
the new low cost transmifler hardware and software to improve the acoustic perfbn%ance, to demonstrnte the system with
muhiple subsurface instrrn%ents, and to improve the automated data distribution system.
DTIC
Coasts; Observatories; Telemetry

20080046447 RAND Corp., Santa Monica, CA USA
Multi-Attribute Strategy and Performance Architectures in R&D: The Case of The Balanced Scorecard
Osama, Athar; Mar 2006; 311 pp.; In English
Report No.(s): AD-A488439; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488439

Performance multi-dimensionality is an age-old problem. The notion that measurement of an organization’s (or a
system’s) performance must incorporate, to the extent possible, all key dimensions has been discussed in a number of
literatures. The problem of performance multi-dimensionality and hence measurement complexity is most severe in research
and development (R&D) settings due to the inherent multi-dimensionality of R&D’s output and the long-term and intangible
nature of the process itself. One of the performance measurement approaches that internalizes the inherent multi-
dimensionality of the organizational performance measurement challenge is the Balanced Scorecard. The key insight that
triggered the idea of the Balanced Scorecard was the notion that organizational performance cannot be adequately measured
by a single metric (or a single category of metrics) such as profit or financial metrics but must incorporate a whole series of
metrics across a number of performance dimensions including input, process and output metrics, leading and lagging metrics,
and metrics measuring tangible and intangible aspects of performance. While the use of the Balanced Scorecard has spread
in the private and nonprofit sectors, it remains under-utilized and under-appreciated in R&D. This dissertation advances the
state-of-the-art by asking the critical questions: Do R&D organizations satisfy the basic assumptions underlying the Balanced
Scorecard?, and Does the adoption of the Balanced Scorecard in R&D settings realize the kind of ‘breakthrough’
improvements in organizational performance that are hypothesized by the founders of the Balanced Scorecard movement?
These answers hold the key to unlocking the potential benefit of this framework in R&D settings. The authors adopt a
multi-pronged analytic strategy that builds upon the relative strengths of quantitative and qualitative methods.
DTIC
Measurement; Organizations; Quality; Research Management

20080046477 Operational Test and Evaluation Force, Norfolk, VA USA
Lessons Learned from COMOPTEVFOR Use of Distributed Engineering Plant (DEP) in a Recent NGC2P Operational
Assessment (OA)
Symborski, Paul; Jun 14, 2007; 28 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488507; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488507

Commander Operational Test and Evaluation Force (COMOPTEVFOR) leveraged a Distributed Engineering Plant (DEP)
test event to provide data supporting joint interoperability assessment in an Operational Assessment (OA) of the Next
Generation Command and Control Processor (NGC2P). Interoperability metrics cued root-cause discovery of a serious
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interoperability issue. DEP is a useful tool supporting interoperability testing of major combat systems and their ancillary
equipment in a joint environment.
DTIC
Lessons Learned; Systems Engineering

20080046478 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
The Four-Element Framework: An Integrated Test and Evaluation Strategy
Wilcox, Christopher M; Jun 14, 2007; 29 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488508; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488508

Mission-based evaluation process has been developed to support Test and Evaluation (T&E) planning and execution.
Process is comprised of four elements: 1) Operational View (OV) - mission tasks, activities, operational elements and
information required to accomplish warfighting mission. 2) System View (SV) - system elements and capabilities necessary
to support warfighting functions. 3) Technical View (TV) - set of rules and standards to ensure that a system satisfies a set of
operational requirements. and 4) 4 All View (AV) overarching architecture that supports the OV, SV and TV. Links between
each element have been developed to facilitate T&E planning and execution. Execution of the T&E effort provides: A) the
decision maker with a clear picture of the system capabilities and limitations allowing acquisition decisions based on the
military utility gained. B) the warfighter with a clear picture of the unit’s capabilities and limitations within the context of the
mission.
DTIC
Evaluation; System Effectiveness

20080046482 Rock Island Arsenal, IL USA
Technical Performance Measures and Distributed-Simulation Training Systems
Proctor, Michael; Lipinski, Michael J; Jan 2000; 15 pp.; In English
Report No.(s): AD-A488520; XA-1-B-36-IR; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488520

Simulation systems are being increasingly used as a cheaper alternative to field training and as the Services put such
systems into place acquisition managers must add new methods to the traditional technical performance measures to assess
the effectiveness of these training systems.
DTIC
Acquisition; Education; Performance Prediction

20080046580 Naval Postgraduate School, Monterey, CA USA
Improving Test Throughput on a Navy Open-Air Test and Evaluation Range
Jensen, Robert B; Sep 2008; 63 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488654; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Naval Air Systems Command’s (NAVAIRs) weapons test ranges at China Lake, CA struggle to meet increasing demand.
Development programs are bringing more complex and capable weapons to the ranges. The resources of the ranges are being
stretched thin and not all requests for testing are accommodated. The purpose of this paper is to seek a solution to increase
range throughput within the constraints of the current resources. The effort involved evaluating range usage, identifying
obstacles to increased throughput, and evaluating the processes associated with the obstacles. Recommendations for process
changes were made and applied to a set of historical data to determine the impact of the processes and compare them with
the historical solution. Data from the analysis show that specific changes to current processes have the potential to increase
throughput by 9% without the need for additional resources.
DTIC
Evaluation; Navy; System Effectiveness; Test Facilities

20080046665 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
An Analysis of Competencies for Managing Science and Technology Programs
Goehring, Sidney W; Mar 2008; 119 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488947; AFIT/GRD/ENV/08-M06; No Copyright; Avail.: Defense Technical Information Center
(DTIC)

The purpose of this research is to analyze competencies needed for successful program management of Research and
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Development (R&D) programs--also known as Science and Technology (S&T) programs within the Department of Defense
(DoD). Current competency models are in development for the DoD Acquisition, Technology, and Logistics (AT&L)
functional areas. Using an interim competency model developed for the Program Manager career field comprised of 36
technical competencies and 27 professional competencies, the research compares competencies’ criticality scores rated by
traditional acquisition program managers (PMs) with those rated by S&T program managers. In 42 out of 63 instances (67%)
the criticality scores had statistically significant differences. Only four of those 42 competencies were rated ‘more critical’ by
S&T PMs; the other 38 of the 42 (90%), were rated ‘less critical’ with statistically significant lower scores than those of their
acquisition PM counterparts. The analysis of the open-ended interview questions suggests that although the AT&L PM
competency model may seem to have face validity, the descriptions currently defining the PM competencies may not have
adequate content validity for an S&T program management competency model, thus warranting further resources towards
defining an independent competency model for S&T PM workforce management initiatives.
DTIC
Project Management; Research and Development; Research Management; Technologies

20080046700 Physikalisch-Technische Bundesanstalt, Brunswick, Germany
Update on Time and Frequency Activities at PTB
Hetzel, Peter; Bauch, Andreas; Nov 2001; 9 pp.; In English
Report No.(s): AD-A485640; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The activities in the field of time and frequency metrology pursued at PTB are reviewed. Among the recent milestones
have been the development and quasi-continuous operation of a cesium fountain frequency standard, the realization of a free
atomic time scale TAF (PTB) based on the fountain results, and the cooperation in international time comparison projects
using GPS carrier-phase receivers and TWSTFT in Ku-band and X-band.
DTIC
Frequencies; Atomic Clocks; Global Positioning System

20080046748 Naval Postgraduate School, Monterey, CA USA
Diagnostic-Photographic Determination of Drag/Lift/Torque Coefficients of High Speed Rigid Body in Water Column
Chu, Peter C; Fan, Chenwu; Gefken, Paul R; Jan 2008; 51 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N0001405WR20209
Report No.(s): AD-A488393; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488393

Prediction of rigid body falling through water column with a high speed (such as Mk-84 bomb) needs formulas for
drag/lift and torque coefficients, which depend on various physical processes such as supercavitation and bubbles. A
diagnostic-photographic method is developed in this study to determine the drag/lift and torque coefficients for a fast moving
rigid-body in water column. The diagnostic part is to derive the relationships (called diagnostic relationships) between (drag,
lift, torque) coefficients and (position, orientation) of the rigid body from the three momentum equations and three moment
of momentum equations. The photographic part is to collect data of trajectory and orientation of a fast moving rigid body using
multiple high-speed video cameras (10,000 Hz). Substitution of the digital photographic data into the diagnostic relationships
leads to semi-empirical formulas of drag/lift and torque coefficients, which are functions of the Reynolds number, attack angle,
and rotation rate. This method was verified by 1/12th Mk-84 bomb strike experiment with various tail configurations (tail
section with four fins, two fins, and no fin and no tail section) conducted at the SRI test site. The cost of this method is much
lower than the traditional method using the wind tunnel. Various trajectory patterns are found for different tail configurations.
DTIC
Aerodynamic Coeffıcients; Aerodynamic Drag; Body Fluids; Coeffıcients; Drag; High Speed; High Speed Photography;
Hydrodynamics; Lift; Photographs; Rigid Structures; Torque
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32
COMMUNICATIONS AND RADAR

Includes radar; radio, wire, and optical communications; land and global communications; communications theory. For related
information see also 04 Aircraft Communications and Navigation; and 17 Space Communications, Spacecraft Communications,
Command and Tracking; for search and rescue, see 03 Air Transportation and Safety; and 16 Space Transportation and Safety.

20080045778 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Tandem Brownian Queues
Lieshout, P. M. D.; Mandjes, M. R. H.; Mar. 2006; 24 pp.; In English
Report No.(s): PB2009-100800; PNA-R0604; Copyright; Avail.: National Technical Information Service (NTIS)

We analyze a two-node tandem queue with Brownian input. We first derive an explicit expression for the joint distribution
function of the workloads of the first and second queue, which also allows us to calculate their exact large-buffer asymptotics.
The nature of these asymptotics depends on the model parameters, i.e., there are different regimes. By using sample-path
large-deviations (Schilder’s theorem) these regimes can be interpreted. Thus, we can explicitly characterize the most likely
way the buffers fill.
NTIS
Brownian Movements; Workloads (Psychophysiology)

20080045824 Sandia National Labs., Albuquerque, NM USA
Novel Collaboration and Situational Awareness Environment for Leaders and Their Support Staff via Self Assembling
Software
Osbourn, G.; Bouchard, A.; Bartholomew, J.; Feb. 2008; 10 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-933220; SAND2008-0715; No Copyright; Avail.: National Technical Information Service (NTIS)

This is the final report on the Sandia Fellow LDRD, project 117865, 08-0281. This presents an investigation of
self-assembling software intended to create shared workspace environment to allow online collaboration and situational
awareness for use by high level managers and their teams.
NTIS
Computer Programs; Project Management

20080045844 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Assessing the Efficiency of Resource Allocations in Bandwidth-Sharing Networks
Verloop, I. M.; Nunez Queija, R.; Jul. 2007; 26 pp.; In English
Report No.(s): PB2009-101412; PNA-E0702; Copyright; Avail.: National Technical Information Service (NTIS)

Resource allocation in bandwidth-sharing networks is inherently complex: the distributed nature of resource allocation
management prohibits global coordination for efficiency, i.e., aiming at full resource usage at all times. In addition, it is well
recognized that resource efficiency may be conflicting with other critical performance measures such as flow delay. Without
a notion of optimal (or ‘near-optimal’) behavior, the performance of resource allocation schemes can not be assessed properly.
In the past our work showed that optimal workload-based (or queue-length based) strategies have certain structural properties
(they are characterized by so-called switching curves), but are too complex in general to be determined exactly. In addition,
numerically determining the optimal strategy often requires excessive computational effort. This raises the need for simpler
strategies with ‘near-optimal’ behavior that can serve as a sensible bench-mark to test resource allocation strategies. We focus
on flows traversing the network, sharing the resources on their common path with (independently generated) cross-traffic.
Assuming exponentially distributed flow sizes, we show that in many scenarios optimizing the ‘drain time’ under a fluid
scaling gives a simple linear switching strategy that accurately approximates the optimal strategy. When two nodes on the flow
path are equally congested, however, the fluid scaling is not appropriate, and the corresponding strategy may not even ensure
stability. In such cases we show that the appropriate scaling for efficient workload-based allocations follows a square-root law.
Armed with these, we then assess the potential gain that any sophisticated strategy can achieve over standard alpha-fair
strategies, which are representations of common distributed allocation schemes, and confirm that alpha-fair strategies perform
excellently among non-anticipating policies. In particular, we can approximate the optimal policy with a weighted alpha-fair
strategy.
NTIS
Bandwidth; Resource Allocation
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20080045845 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Non-Parametric Estimator for the Doubly-Periodic Poisson Intensity Function
Helmers, R.; Mangku, I. W.; Zitikis, R. Z.; Feb. 2007; 20 pp.; In English
Report No.(s): PB2009-101411; PNA-R0701; Copyright; Avail.: National Technical Information Service (NTIS)

In a series of papers, J. Garrido and Y. Lu have proposed and investigated a doubly-periodic Poisson model, and then
applied it to analyze hurricane data. The authors have suggested several parametric models for the underlying intensity
function. In the present paper we construct and analyze a non-parametric estimator for the doubly-periodic intensity function.
Assuming that only a single realization of the process is available in a bounded window, we show that the estimator is
consistent and asymptotically normal when the window expands indefinitely. In addition we calculate the asymptotic bias and
variance of the estimator, and in this way gain helpful information for optimizing the performance of the estimator.
NTIS
Periodic Functions; Poisson Density Functions; Stochastic Processes

20080045901 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
ICESat over Arctic Sea Ice: Interpretation of Altimetric and Reflectivity Profiles
Kwok, R.; Cunningham, G. F.; Zwally, H. J.; Yi, D.; Journal of Geophysical Research; June 3, 2006; Volume 111; 20 pp.; In
English; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40981

We provide an assessment of the ICESat altimeter for studying the Arctic Ocean and examine the magnitude of the large-
and small-scale expressions of geophysical processes embedded in the elevation profiles. This analysis includes data from six
surveys. ...
Author
Ice, Cloud and Land Elevation Satellite; Geophysics; Altimeters; Arctic Ocean; Embedding

20080045926 Federal Communications Commission, Washington, DC, USA
Entering the Home Stretch. Report on the Status of TV Broadcasters at the Final Six Months of the Digital Television
Transition
Aug. 18, 2008; 96 pp.; In English
Report No.(s): PB2009-101256; NCJ-194129; No Copyright; Avail.: CASI: A05, Hardcopy

The Media Bureau presents this DTV Transition Home Stretch Report to describe the status of the digital build out by
full power television broadcasters. The numbers presented in this Report are derived from the information provided by stations
in their FCC Form 387 DTV Transition Status Report and other filings. Our goal in this Report, six months prior to the
transition deadline, is to provide the Commission with a status of the overall readiness of the 1,798 active full power television
stations to complete the DTV transition by February 17, 2009.
NTIS
Broadcasting; Digital Television; Television Systems

20080045935 Army Combined Arms Center, Fort Leavenworth, KS, USA
Scouts Out: The Development of Reconnaissance Units in Modern Armies
McGrath, J. J.; January 1956; 272 pp.; In English
Report No.(s): PB2009-101012; No Copyright; Avail.: CASI: A12, Hardcopy

This special study examines the development, role, and employment of units in modern armies designed specifically to
perform reconnaissance and security (counterreconnaissance) missions. The analysis discerns common threads from the past.
Conclusions are drawn from historical trends that may apply to future force development planning and unit operational
employment. In the past, dedicated reconnaissance units were unique in their organization and capabilities due to the presence
of the horse. This provided cavalry with a marked mobility differential over infantry and artillery. In the mechanized age, this
monopoly on mobility vanished. Nonreconnaissance mechanized and motorized forces were equipped with similar weapons
and vehicles. Reconnaissance units then became distinctive primarily by their organizational structure and specialized mission
rather than by their equipment. This conceptual transformation has created a great dichotomy for modern reconnaissance
forces. Should such forces be light or heavy. A lighter force might be able to conduct reconnaissance operations, at least
theoretically, in a more nimble fashion, while a heavier force could defend itself when conducting reconnaissance and security
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operations. An additional consideration is the question as to what organizational level should dedicated reconnaissance forces
be provided and used. This work examines these two major threads from a historical perspective since World War I.
NTIS
Reconnaissance; Military Operations; Artillery

20080045949 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Gaussian Traffic Everywhere
Van de Meent, R.; Mandjes, M. R. H.; Pras, A.; Jan. 2006; 12 pp.; In English
Report No.(s): PB2009-100796; PNA-E0602; Copyright; Avail.: National Technical Information Service (NTIS)

It is often assumed that Internet traffic exhibits Gaussian characteristics, and this assumption has been validated in various
studies of real Internet traffic. Less is known, however, about possible boundaries: at what timescales is traffic Gaussian and
how much user aggregation is required for traffic to be Gaussian. The goal of this paper is to investigate these questions by
analyzing hundreds of traffic traces, collected at four representative locations. To assess whether traffic is Gaussian, the paper
starts with introducing an easy and fast procedure, based on earlier work of Kilpi and Norros. This procedure is used to
investigate Gaussianity at timescales ranging from 5 msec to 5 sec. Our study shows that, if traffic is Gaussian at one timescale,
it usually preserves this property at other timescales. The paper also investigates Gaussianity as function of the number of
users. We conclude that, although it is impossible to give a hard number saying ‘above N users traffic is Gaussian’, it is fair
to say that ‘only a few tens of users’ usually makes the aggregated traffic fairly Gaussian.
NTIS
Internets; Traffıc

20080045950 Naval Postgraduate School, Monterey, CA USA
Cyberwar Is Coming
Arquilla, John; Ronfeldt, David; Jan 1997; 39 pp.; In English
Report No.(s): AD-A485253; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485253

Suppose that war looked like this: Small numbers of your light, highly mobile forces defeat and compel the surrender of
large masses of heavily armed, dug-in enemy forces, with little loss of life on either side. Your forces can do this because they
are well prepared, make room for maneuver, concentrate their firepower rapidly in unexpected places, and have superior
command, control, and information systems that are decentralized to allow tactical initiatives, yet provide the central
commanders with unparalleled intelligence and topsight for strategic purposes. For your forces, warfare is no longer primarily
a function of who puts the most capital, labor and technology on the battlefield, but of who has the best information about
the battlefield. What distinguishes the victors is their grasp of information not only from the mundane standpoint of knowing
how to find the enemy while keeping it in the dark, but also in doctrinal and organizational terms. The analogy is rather like
a chess game where you see the entire board, but your opponent sees only its own pieces you can win even if he is allowed
to start with additional powerful pieces. We might appear to be extrapolating from the U.S. victory in the Gulf War against
Iraq. But our vision is inspired more by the example of the Mongols of the 13th Century. Their hordes were almost always
outnumbered by their opponents. Yet they conquered, and held for over a century, the largest continental empire ever seen.
The key to Mongol success was their absolute dominance of battlefield information. They struck when and where they deemed
appropriate; and their Arrow Riders kept field commanders, often separated by hundreds of miles, in daily communication.
Even the Great Khan, sometimes thousands of miles away, was aware of developments in the field within days of their
occurrence.
DTIC
Telecommunication; Command and Control; Network Analysis; Internets

20080045956 Maryland Univ., College Park, MD USA
Routing, Energy and Decentralized Decisions
Borbash, Steven A; Ephremides, Anthony; Jun 2004; 20 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485267; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485267

No abstract available
Routes; Energy Conservation
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20080045958 Clemson Univ., SC USA
To Cross-Layer or Not: Cross-Layering vs. Strict Layering vs. No Layering. Panel Discussion
Steenstrup, Martha; Jun 2004; 10 pp.; In English
Report No.(s): AD-A485270; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485270

No abstract available
Topology; Network Analysis

20080045960 State Univ. of New York, Buffalo, NY USA
Cross-layer Approach to Low Energy Wireless Ad Hoc Networks
Thamilarasu, Geethapriya; Mishra, Sumita; Sridhar, Ramalingam; Jun 2, 2004; 22 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A485275; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485275

No abstract available
Data Transmission; Energy Conservation

20080045962 West Virginia Univ., Morgantown, WV USA
Scaling Cooperative Diversity to Large Networks
Valenti, Matthew C; Zhao, Bin; Jun 2004; 11 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N00014-00-0655
Report No.(s): AD-A485278; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485278

No abstract available
Data Transmission; Networks

20080045964 National Inst. of Standards and Technology, Boulder, CO, USA; Chalmers Univ. of Technology, Goeteborg,
Sweden
Attenuation of Radio Wave Signals Coupled Into Twelve Large Building Structures
Holloway, C. L.; Young, W. F.; Koepke, G.; Remley, K. A.; Camell, D.; Aug. 2008; 238 pp.; In English
Report No.(s): PB2009-100627; NIST/TIN-1545; No Copyright; Avail.: National Technical Information Service (NTIS)

This is the fourth in a series of NIST technical notes (TN) on propagation and detection of radio signals in large building
structures (apartment complex, hotel, office buildings, sports stadium, shopping mall, etc.). The first, second, and third NIST
Tech Notes (NIST TN 1540, NIST TN 1541, and NIST TN 1542) described experiments for radio propagation in a structure
before, during, and after implosion. The data in these reports give first responders and system designers a better understanding
of what to expect from the radio-propagation environment in disaster situations. The goal of this work is to create a large,
public-domain data set describing the attenuation of radio signals in various building types in the public safety and cellular
telephone bands. With the above goal in mind, measurements were carried out on twelve different large building structures.
Frequencies near public safety and cell phone bands as well as ISM and wireless LAN bands (approximately 50 MHz, 150
MHz, 225 MHz, 450 MHz, 900 MHz, 1.8 GHz, 2.4 GHz, and 4.9 GHz) were chosen for these experiments. We carried out
these radio-mapping experiments to provide data on how radio signals at the different frequencies coupled into the different
building structures. Radio transmitters similar to those used by first responders were used, as well as specially designed
transmitters for the higher frequencies.
NTIS
Buildings; Radio Attenuation; Radio Communication; Radio Signals; Radio Waves

20080045971 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
A Secure and Efficient Communications Architecture for Global Information Grid Users Via Cooperating Space Assets
Hubenko, Jr, Victor P; Jun 19, 2008; 227 pp.; In English
Report No.(s): AD-A485162; AFIT/DCE/ENG/08-02; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485162

With the Information Age in full and rapid development, users expect to have global, seamless, ubiquitous, secure, and
efficient communications capable of providing access to real-time applications and collaboration. The USA Department of
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Defense’s (DoD) Network-Centric Enterprise Services initiative, along with the notion of pushing the ‘power to the edge,’
aims to provide endusers with maximum situational awareness, a comprehensive view of the battlespace, all within a secure
networking environment. Building from previous AFIT research efforts, this research developed a novel security framework
architecture to address the lack of efficient and scalable secure multicasting in the low earth orbit satellite network
environment. This security framework architecture combines several key aspects of different secure group communications
architectures in a new way that increases efficiency and scalability, while maintaining the overall system security level. By
implementing this security architecture in a deployed environment with heterogeneous communications users, reduced
re-keying frequency will result. Less frequent re-keying means more resources are available for throughput as compared to
security overhead. This translates to more transparency to the end user; it will seem as if they have a ‘larger pipe’ for their
network links. As a proof of concept, this research developed and analyzed multiple mobile communication environment
scenarios to demonstrate the superior re-keying advantage offered by the novel ‘Hubenko Security Framework Architecture’
over traditional and clustered multicast security architectures. For example, in the scenario containing a heterogeneous mix
of user types (Stationary, Ground, Sea, and Air), the Hubenko Architecture achieved a minimum ten-fold reduction in total
keys distributed as compared to other known architectures.
DTIC
Real Time Operation; Situational Awareness; Satellite Networks; Security

20080046197 Pennsylvania Univ., Philadelphia, PA USA
On the Use of Path Diversity with Bursty Channels
Vergetis, Evangelos; Guerin, Roch; Sarkar, Saswati; Jun 2004; 23 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): ITR-0085930; ANI-0106984
Report No.(s): AD-A485364; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485364

No abstract available
Data Transmission; Channels (Data Transmission)

20080046238 Army Research Lab., Adelphi, MD USA
Cross-Layer Design For Large-Scale Sensor Networks
Swami, Ananthram; Tong, Lang; Jun 2004; 29 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485372; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485372

No abstract available
Architecture (Computers); Computer Information Security; Telecommunication

20080046262 National Physical Lab., Teddington, UK
Results from the National Physical Laboratory GPS Common-View Time and Frequency Transfer Service
Davis, J A; Shemar, S L; Clarke, J D; Jan 2002; 13 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485532; No Copyright; Avail.: Defense Technical Information Center (DTIC)

An overview is given of precise frequency and time transfer methods available to UK users. The use of the GPS
common-view method to provide time and frequency links, traceable to national standards, is examined. The development of
a new GPS common-view receiver is described along with NPL’s new GPS common-view service. Methods used to
characterize and validate these GPS common-view links are discussed.
DTIC
Frequencies; Geodetic Satellites; Global Positioning System

20080046264 Naval Observatory, Washington, DC USA
Comparison of Continuously Filtered GPS Carrier-Phase Time and Frequency Transfer With Independent Daily GPS
Carrier-Phase Solutions and With Two-Way Satellite Time Transfer
Matsakis, Demetrios; Senior, Ken; Cook, Phyllis; Jan 2002; 26 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485527; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Several different modes of precise time transfer are currently in use or under development. These include GPS common
view, two-way satellite time transfer, and GPS carrier phase. The U.S. Naval Observatory has accumulated several years of
data analyzing these techniques with side-by-side comparisons over short, intermediate, and long baselines. Each technique
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can offer something to the mix, and we use the comparisons to discuss the strong points and weaknesses of each one.
DTIC
Frequencies; Global Positioning System; Navigation Satellites

20080046415 Army Engineer Research and Development Center, Vicksburg, MS USA
Development of a Ground Vehicle Maneuver Ontology to Support the Common Operational Picture
Richmond, Paul W; Blais, Curtis L; Goerger, Niki C; Jul 2006; 6 pp.; In English
Report No.(s): AD-A488380; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488380

To meet information needs of operational commanders, user-centric applications will combine Global Information Grid
(GIG) data and services to create a Common Operational Picture (COP). The COP, a single identical display of relevant
information shared by more than one command, will facilitate collaborative planning and situational awareness. Land warfare
decision-makers are particularly interested in ground vehicle mobility characteristics of the battlespace. This paper describes
both the Mobility-COP, from which warfighters can assess the ability of forces to maneuver effectively under multiple
environmental and tactical conditions, and a formal ontology design to achieve the Mobility-COP in the future GIG net-centric
architecture.
DTIC
Images; Mobility

20080046438 Carnegie-Mellon Univ., Pittsburgh, PA USA
Social Network Change Detection
McCulloh, Ian A; Carley, Kathleen M; Mar 17, 2008; 27 pp.; In English
Contract(s)/Grant(s): DAAD19-01-2-0009; N00014-02-10973
Report No.(s): AD-A488427; CMU-ISR-08-116; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488427

Changes in observed social networks may signal an underlying change within an organization, and may even predict
significant events or behaviors. The breakdown of a team’s effectiveness, the emergence of informal leaders, or the preparation
of an attack by a clandestine network may all be associated with changes in the patterns of interactions between group
members. The ability to systematically, statistically, effectively and efficiently detect these changes has the potential to enable
the anticipation of change, provide early warning of change, and enable faster response to change. By applying statistical
process control techniques to social networks we can detect changes in these networks. Herein we describe this methodology
and then illustrate it using three data sets. The first deals with the email communications among graduate students. The second
is the perceived connections among members of al Qaeda based on open source data. The results indicate that this approach
is able to detect change even with the high levels of uncertainty inherent in these data.
DTIC
Change Detection; Communication Networks

20080046470 Carnegie-Mellon Univ., Pittsburgh, PA USA
Enhancing Technology-Mediated Communication: Tools, Analyses, and Predictive Models
Avrahami, Daniel; Sep 2007; 218 pp.; In English
Contract(s)/Grant(s): NBCHD030010
Report No.(s): AD-A488487; CMU-HCII-07-102; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488487

For most of us, interpersonal communication is at the center of our professional and personal lives. With the growing
distribution of business organizations and of our social networks, so grows the need for and use of communication
technologies. Many of today’s communication tools, however, suffer from a number of shortcomings. For example, the
inherent discrepancy between one’s desire to initiate communication and another’s ability or desire to receive it, often leads
to unwanted interruptions on the one hand, or failed communication on the other. I have taken an interdisciplinary approach
to address these shortcomings, and also in order to provide a better understanding of human behavior and the use of
communication tools, combining tool-building and the creation of predictive models, with investigation and analysis of large
volumes of field data. At the focus of this dissertation is my research on Instant Messaging (IM) communication, a popular,
interesting, and highly observable point on the continuum between synchronous and asynchronous communication mediums.
I present the creation of a set of statistical models that are able to predict, with high accuracy, users’ responsiveness to
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incoming communication. A quantitative analysis complements these models by revealing major factors that influence
responsiveness, illuminating its role in IM communication. I then describe an investigation of the effect of interpersonal
relationships on communication, and statistical models that can predict these relationships. Finally, I describe a tool I have
created that allows users to balance their responsiveness to IM with their ability to stay on task.
DTIC
Communication Networks; Predictions

20080046586 Naval Postgraduate School, Monterey, CA USA
Spacelift Range Incremental Modernization: Moving From a Strategy of Backward Compatibility
Driessen, Paul T; Sep 2008; 83 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488671; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The intent of this thesis is to gain insight into launch and test range requirements in order to determine transitional
architectures by using a systems engineering methodology developed at the Naval Postgraduate School. The range is a weapon
system that has many characteristics of an automated information system with each function having its own timing and
bandwidth requirements. The sensors considered are those left after the range begins using GPS metric tracking for all launch
vehicles. The analysis focuses on comparing the use of current data formats to an Internet Protocol version 6 (IPv6) standard
by considering data availability and timeliness as design parameters. Sensors should be compatible with the data network
rather than with legacy formats since data is not transported in the legacy formats. Devices requiring a legacy format need a
converter to consume data from the network. The analysis was an accounting of throughput required at various nodes on the
data network, and estimates of data latency along critical data links. The conclusion is that the current range architecture is
able to support GPS metric tracking and that an IPv6 network is a viable option that moves the range toward compliance with
the Operational Requirements Document.
DTIC
Communication Networks; Compatibility; Systems Engineering

20080046638 Naval Postgraduate School, Monterey, CA USA
Performance Analysis of Decode-and-Forward with Cooperative Diversity and Alamouti Cooperative Space-Time
Coding in Clustered Multihop Wireless Networks
Alexopoulos, Konstantinos; Sep 2008; 121 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488831; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Space-time coding and spatial diversity schemes enhance the performance of energy constrained multihop clustered relay
networks. The purpose of this thesis is to evaluate the performance of techniques such as the decode-and-forward with
cooperative diversity and the Alamouti space-time coding, which were primarily used in relay multiple-input multiple-output
communications, in distributed clustered two-hop and multihop relaying networks consisting of single-antenna terminals.
Simulation results, in single carrier Rayleigh and Stanford University Interim channels for phase shift keyed and quadrature
amplitude modulation, show that the use of the decode-and-forward with cooperative diversity and the Alamouti cooperative
space-time coding schemes improve the error probability performance in a power constrained, clustered multihop relaying
network operating in a multipath fading environment.
DTIC
Coding; Communication Networks; Reliability Analysis

20080046737 Oscilloquartz S.A., Neuchatel, Switzerland
Robust GPS-Based Synchronization of CDMA Mobile Networks
Schneuwly, Dominik; Nov 2001; 8 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485689; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Mobile communication networks based on the cdmaOne and cdma2000 standards require that the base-stations of their
radio access networks be synchronized. All the base-stations of the network need a 1PPS phase reference with an accuracy
of 3 microsecs. The Global Positioning System (GPS) is currently the only practical way of implementing this type of
synchronization. This paper proposes a two-fold protection concept for the base-station’s phase clock. In case of a
GPS-reception problem, the phase reference signal is maintained using the auxiliary frequency reference signal taken from the
SONET (Synchronous Optical Network) transport network. When the latter fails (double failure), the clock eventually enters
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holdover mode. The paper analyzes the performance of the two protection modes, and compares it to the requirements of
CDMA-based mobile networks.
DTIC
Code Division Multiple Access; Communication Networks; Global Positioning System; Radio Equipment; Synchronism

20080046773 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Defeating Adversary Network Intelligence Efforts with Active Cyber Defense Techniques
Repik, Keith A; Jun 2008; 57 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-08-296
Report No.(s): AD-A488411; AFIT/ICW/ENG/08-11; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488411

The purpose of this research was to assess the potential of dynamic network reconfiguration and decoys to defeat
adversary network reconnaissance efforts, thereby improving network defense. Specifically, this study sought to determine if
the strategy has merit, thus warranting more resource intensive research and engineering studies. The research objective was
achieved through a comprehensive literature review and limited technology survey. The key topics examined in the literature
review include the network attack process, network defense strategies, deception and continuous unpredictable change. Many
candidate technologies were surveyed, but only three identified as high potential were examined in detail: address hopping,
honeypots and network telescopes. The following conclusions were reached: (a) the concept has merit and should be pursued
further - dynamic network reconfiguration and decoys have demonstrated effectiveness in controlled experiments; (b) it’s
achievable in the near term - the essential technologies are available today; and (c) extensive analysis and engineering is
needed to determine which technologies are appropriate, how and where to integrate them into our networks and how to
employ them most effectively.
DTIC
Intelligence; Networks

20080046799 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Evaluation of ‘User-Oriented’ and ‘Black-Box’ Traffic Models for Link Provisioning
Van de Meent, R.; Mandjes, M. R. H.; Jan. 2006; 12 pp.; In English
Report No.(s): PB2009-100794; PNA-E0601; Copyright; Avail.: National Technical Information Service (NTIS)

To offer users a sufficient performance level, network links should be properly provisioned. The required bandwidth
capacity may be determined through the use of a model of the real network traffic. In this paper, we study the use of two classes
of traffic models: (i) ‘user-oriented models’, which capture the behavior of individual flows; and (ii) ‘black-box models’,
which statistically describe the superposition of many users (and do not distinguish between individual flows). User-oriented
models have the advantage that they allow for sensitivity analysis: the impact of a change in the user parameters (access rate,
flow-size distribution) can be assessed. In general, however, our measurements indicated that blackbox models are easier to
estimate, and yield accurate provisioning guidelines.
NTIS
Electronic Equipment; Provisioning; Traffıc

20080046814 Mission Research Corp., USA
Multi-Band Antenna System for AGILE
Aug. 23, 2002; 11 pp.; In English
Contract(s)/Grant(s): NIJ-2000-RB-CX-K002
Report No.(s): PB2009-101064; No Copyright; Avail.: CASI: A03, Hardcopy

The 150 MHz antenna has an impedance matching network attached to its base with a female Mini- gz a UHF connector
on the radio side of the housing, as shown in Figures 6A and 66. The 150 MHz antennas matching network is in turn connected
to the radio equipment via a seventeen feet of coax cable with a male Mini-UHF connector on the antenna side and the
appropriate coax connector for the radio side. The spoiler housing was designed by Reactive Resin Product of Perrysburg,
Ohio to fit the current body style Ford Crown Victoria vehicle. This vehicle was chosen because of its wide spread use
throughout the Law Enforcement community. Their design includes a U. S. Department of Transportation approved rear facing
brake light for safety purposes. Additionally, the antenna can be delivered to a Law Enforcement agency either in primer or
color matched paint format.
NTIS
Antenna Design; Automobiles; Law (Jurisprudence)
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20080046816 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Heavy-Traffic Delay Minimization in Bandwidth-Sharing Networks
Verloop, I. M.; Borst, S. C.; Aug. 2006; 26 pp.; In English
Report No.(s): PB2009-101029; PNA-E0609; Copyright; Avail.: National Technical Information Service (NTIS)

Bandwidth-sharing networks as considered by Massoulie and Roberts provide a natural modeling framework for
describing the dynamic flow-level interaction among elastic data transfers. Although valuable stability results have been
obtained, crucial performance metrics such as flow-level delays and throughputs in these models have remained intractable
in all but a few special cases. In particular, it is not well understood to what extent flow-level delays and throughputs achieved
by standard bandwidth-sharing mechanisms such as alpha-fair strategies leave potential room for improvement. In order to
gain a better understanding of the latter issue, we set out to determine the scheduling policies that minimize the mean delay
in some simple linear bandwidth-sharing networks. While admittedly simple, linear networks provide a useful model for flows
that traverse several links and experience bandwidth contention from independent cross-traffic. Even for linear topologies it
is rarely possible however to explicitly identify optimal policies except in a few limited cases with exponentially distributed
flow sizes. Rather than aiming for strictly optimal policies, we therefore focus on a class of relatively simple priority-type
strategies that only separate large flows from small ones. To benchmark the performance of these strategies, we compare them
with Proportional Fair as the prototypical alpha-fair policy, and establish that the mean delay may be reduced by an arbitrarily
large factor when the load is sufficiently high. In addition, we show the above strategies to be asymptotically optimal for flow
size distributions with bounded support. Numerical experiments reveal that even at fairly moderate load values the
performance gains can be significant.
NTIS
Bandwidth; Optimization; Traffıc

20080046819 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Performance Modeling of a Bottleneck Node in an IEEE 802.11 Ad-Hoc Network
Van den Berg, J. L.; Mandjes, M. R. H.; Roijers, F.; Mar. 2006; 20 pp.; In English
Report No.(s): PB2009-101026; PNA-E0607; Copyright; Avail.: National Technical Information Service (NTIS)

This paper presents a performance analysis of wireless ad-hoc networks, with IEEE 802.11 as the underlying Wireless
LAN technology. WLAN has, due to the fair radio resource sharing at the MAC-layer, the tendency to share the capacity
equally amongst the active nodes, irrespective of their loads. An inherent drawback of this sharing policy is that a node that
serves as a relay-node for multiple flows is likely to become a bottleneck. This paper proposes to model such a bottleneck by
a fluid-flow model. Importantly, this is a model at the flow-level: flows arrive at the bottleneck node, and are served according
to the sharing policy mentioned above. Assuming Poisson initiations of new flow transfers, we obtain insightful, robust, and
explicit expressions for characteristics related to the overall flow transfer time, the buffer occupancy, and the packet delay at
the bottleneck node. The analysis is enabled by a translation of the buffer dynamics at the bottleneck node in terms of an M/G/1
queueing model. We conclude the paper by an assessment of the impact of alternative sharing policies (which can be obtained
by the IEEE 802.11E version), in order to improve the performance of the bottleneck.
NTIS
Computer Networks; Performance Prediction; Wireless Communication

20080046821 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Flow-Level Stability of Channel-Aware Scheduling Algorithms
Borst, S. C.; Jonckheere, M.; Mar. 2006; 10 pp.; In English
Report No.(s): PB2009-101024; PNA-R0606; Copyright; Avail.: National Technical Information Service (NTIS)

Channel-aware scheduling strategies provide an effective mechanism for improving the throughput performance in
wireless data networks by exploiting channel fluctuations. The performance of channel-aware scheduling algorithms has
mainly been examined at the packet level for a static user population, often assuming infinite backlogs. Recently, some studies
have also explored the flow-level performance in a scenario with user dynamics governed by the arrival and completion of
random service demands over time. Although in certain cases the performance may be evaluated by means of a
Processor-Sharing model, in general the flow-level behavior has remained largely intractable, even basic stability properties.
In the present paper we derive simple necessary stability conditions, and show that these are also sufficient for a wide class
of utility-based scheduling policies. This contrasts with the fact that the latter class of strategies generally fail to provide
maximum-throughput guarantees at the packet level.
NTIS
Flow Stability; Scheduling; Channels (Data Transmission)
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20080046838 Government Accountability Office, Washington, DC, USA
Defense Critical Infrastructure: Developing Training Standards and an Awareness of Existing Expertise Would Help
DoD Assure the Availability of Critical Infrastructure
Oct. 2008; 27 pp.; In English
Report No.(s): PB2009-102063; GAO-09-42; No Copyright; Avail.: CASI: A03, Hardcopy

The Department of Defense (DoD) relies on a global network of DoD and non-DoD infrastructure so critical that its
unavailability could have a debilitating effect on DoD’s ability to project, support, and sustain its forces and operations
worldwide. DoD established the Defense Critical Infrastructure Program (DCIP) to assure the availability of mission-critical
infrastructure. GAO was asked to evaluate the extent to which DoD has (1) incorporated aspects of DCIP into its exercises
in the Transportation Defense Sector and (2) developed DCIP training standards department-wide and made installation
personnel aware of existing DCIP expertise. GAO examined a non-projectable sample of 46 critical assets representing the
four military services, five combatant commands, and selected installations within five defense sectors. GAO reviewed
relevant DoD DCIP guidance and documents and interviewed cognizant officials regarding DCIP exercises, training, and
awareness. U.S. Transportation Command (TRANSCOM) and the installations GAO visited that have critical transportation
assets have incorporated aspects of critical infrastructure assurance into their exercises.
NTIS
Defense Program; Security; Computer Networks; Communication Networks; Risk Assessment; Risk Management; Military
Operations

20080046880 Space and Missile Systems Organization, Los Angeles AFB, CA USA
Global Positioning System (GPS) Modernization
McGinn, C; Rajotte, S; Latterman, D; Jan 2001; 15 pp.; In English
Report No.(s): AD-A485533; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Global Positioning System (GPS) signal is now the primary means of obtaining precise time to an internationally
accepted standard. Precise timing applications have become dependent on this space-based source of precise time and,
therefore, depend on the constellation of satellites that provide it worldwide, anytime. This paper describes the efforts by the
GPS Joint Program Office within the V.5. Department of Defense to modernize the GPS signal services to meet future military
and civil user requirements. GPS timing users and timing receiver developers and integrators need to be aware of these new
capabilities and when they will be available. This paper starts with a brief review of the system design and an overview of
the current constellation status. The GPS Modernization program to modify the current block of satellites being placed into
service and the next generation currently in design to provide additional system capabilities will be described. Next, the paper
discusses the GPS-III program to look at future user requirements beyond the next 20 years for precise positioning and timing
services. The paper summarizes what these new capabilities will mean to the GPS timing users and provides some suggestions
on what GPS timing users can do to make their future needs known. The paper concludes with some challenges to the user
community to support the continued mission of GPS to provide precise positioning and time to all users free of direct charge.
DTIC
Global Positioning System; Defense Program; Systems Engineering

20080046894 Sandia National Labs., Albuquerque, NM USA
Quick Reference Guide. Guide to Preparing SAND Reports and Other Communication Products
Mar. 2007; 63 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-922759; SAND2007-0969; No Copyright; Avail.: Department of Energy Information Bridge

This ‘Quick Reference Guide’ supplements the more complete ‘Guide to Preparing SAND Reports and Other
Communication Products’. It provides limited guidance on how to prepare SAND Reports at Sandia National Laboratories.
Users are directed to the in-depth guide for explanations of processes.
NTIS
Laboratories; Sands

20080046994 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
An FPGA-based Doppler Processor for a Spaceborne Precipitation Radar
Durden, S. L.; Fischman, M. A.; Johnson, R. A.; Chu, A. J.; Jourdan, M. N.; Tanelli, S.; Journal of Atmosphere and Oceanic
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Technology; October 2007; Volume 24, Issue 10, pp. 1811-1815; In English; Original contains black and white illustrations;
Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40996; http://dx.doi.org/10.1175/JTECH2086.1

Measurement of precipitation Doppler velocity by spaceborne radar is complicated by the large velocity of the satellite
platform. Even if successive pulses are well correlated, the velocity measurement may be biased if the precipitation target does
not uniformly fill the radar footprint. It has been previously shown that the bias in such situations can be reduced if full spectral
processing is used. The authors present a processor based on field-programmable gate array (FPGA) technology that can be
used for spectral processing of data acquired by future spaceborne precipitation radars. The requirements for and design of
the Doppler processor are addressed. Simulation and laboratory test results show that the processor can meet real-time
constraints while easily fitting in a single FPGA.
Author
Field-Programmable Gate Arrays; Radar Measurement; Precipitation Measurement; Doppler Radar; Meteorological Radar

20080046995 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Fitting a Two-Component Scattering Model to Polarimetric SAR Data from Forests
Freeman, Anthony; IEEE Transactions on Geoscience and Remote Sensing; August 2007; ISSN 0196-2892; Volume 45, No.
8, pp. 2583-2592; In English; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41005; http://dx.doi.org/10.1109/TGRS.2007.897929

Two simple scattering mechanisms are fitted to polarimetric synthetic aperture radar (SAR) observations of forests. The
mechanisms are canopy scatter from a reciprocal medium with azimuthal symmetry and a ground scatter term that can
represent double-bounce scatter from a pair of orthogonal surfaces with different dielectric constants or Bragg scatter from a
moderately rough surface, which is seen through a layer of vertically oriented scatterers. The model is shown to represent the
behavior of polarimetric backscatter from a tropical forest and two temperate forest sites by applying it to data from the
National Aeronautic and Space Agency/Jet Propulsion Laboratory’s Airborne SAR (AIRSAR) system. Scattering
contributions from the two basic scattering mechanisms are estimated for clusters of pixels in polarimetric SAR images. The
solution involves the estimation of four parameters from four separate equations. This model fit approach is justified as a
simplification of more complicated scattering models, which require many inputs to solve the forward scattering problem. The
model is used to develop an understanding of the ground-trunk double-bounce scattering that is present in the data, which is
seen to vary considerably as a function of incidence angle. Two parameters in the model fit appear to exhibit sensitivity to
vegetation canopy structure, which is worth further exploration. Results from the model fit for the ground scattering term are
compared with estimates from a forward model and shown to be in good agreement. The behavior of the scattering from the
ground-trunk interaction is consistent with the presence of a pseudo-Brewster angle effect for the air-trunk scattering interface.
If the Brewster angle is known, it is possible to directly estimate the real part of the dielectric constant of the trunks, a key
variable in forward modeling of backscatter from forests. It is also shown how, with a priori knowledge of the forest height,
an estimate for the attenuation coefficient of the canopy can be obtained directly from the multi-incidence-angle polarimetric
observations. This attenuation coefficient is another key variable in forward models and is generally related to the canopy
density.
Author
Polarimetry; Synthetic Aperture Radar; Forward Scattering; Canopies (Vegetation); Forests; Radar Tracking; Radar
Imagery; Bragg Angle

20080047049 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Performance Analysis of Differentiated Resource-Sharing in a Wireless Ad-Hoc Network
Roijers, F.; Van den Berg, J. L.; Mandjes, M. R. H.; Aug. 2008; 38 pp.; In English
Report No.(s): PB2009-101772; PNA-E0807; Copyright; Avail.: National Technical Information Service (NTIS)

In this paper we model and analyze a relay node in a wireless ad-hoc network; the capacity available at this node is used
to both transmit traffic from the source nodes (towards the relay node), and to serve traffic at the relay node (so that it can be
forwarded to successor nodes). Clearly, when a specific node is used more heavily than others, it is prone to becoming a
performance bottleneck. In this paper we consider the situation that the relay node obtains a share of the capacity that is m
times as large as the share that each source node receives. The main performance metrics considered are the workload at the
relay node and the average overall flow transfer time, i.e., the average time required to transmit a flow from a source node
via the relay node to the destination. Our aim is to find expressions for these performance metrics for a general
resource-sharing ratio m, as well as a general flow-size distribution. The analysis consists of the following steps. First, for the
special case of exponential flow sizes we analyze the source-node dynamics, as well as the workload at the relay node by a
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fluid-flow queueing model. Then we observe from extensive numerical experimentation over a broad set of parameter values
that the distribution of the number of active source nodes is actually insensitive to the flow-size distribution. Using this
remarkable (empirical) result as an approximation assumption, we obtain explicit expressions for both the mean workload at
the relay node and the overall flow transfer time, both for general flow-size distributions.
NTIS
Reliability Analysis; Queueing Theory; Flow Distribution; Fluid Flow

20080047053 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Asymptotic Analysis of Levy-Driven Tandem Queues
Lieshout, P. M. D.; Mandjes, M. R. H.; Jun. 2008; 26 pp.; In English
Report No.(s): PB2009-101776; PNA-R0809; Copyright; Avail.: National Technical Information Service (NTIS)

We analyze tail asymptotics of a two-node tandem queue with spectrally-positive L’evy input. A first focus lies on tail
probabilities of the type $((backslash)mathbb P)(Q(underscore)1 greater than (backslash)alpha x, Q(backslash)2 greater than
(1-(backslash)alpha)x)$, for $(backslash)alpha (backslash)in(0,1)$ and $x$ large, and $Q(uderscore)i$ denoting the
steady-state workload in the$i$th queue. In case of light-tailed input, our analysis heavily uses the joint Laplace transform of
the stationary buffer contents of the first and second queue; the logarithmic asymptotics can be expressed as the solution to
a convex programming problem. In case of heavy-tailed input we rely on sample-path methods to derive the exact asymptotics.
Then we specialize to the tail asymptotics of the downstream queue, again in case of both light-tailed and heavy-tailed L’evy
input. It is also indicated how the results can be extended to tandem queues with more than two nodes.
NTIS
Asymptotic Series; Laplace Transformation; Probability Theory

20080047063 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Investigating Resource Allocation in a Standards-Based Grid Compute Economy
Dabrowski, C.; Oct. 2007; 21 pp.; In English
Report No.(s): PB2009-102171; NISTIR-7463; No Copyright; Avail.: National Technical Information Service (NTIS)

This paper investigates the use of emerging web service and grid computing standards to support resource allocation in
a simulated grid compute economy. In this simulated economy, client consumer and service providers, acting independently,
employ standards-based software components to enter into service-level agreements that assign grid resources to client tasks.
To investigate whether standards-based components can be used to create viable resource allocations in a grid compute
economy, a series of trials is conducted using a simulation model. In these trials, workload is varied over a simulated workday
from moderate to overload levels.
NTIS
Communication Networks; Grid Computing (Computer Networks); Interprocessor Communication; Resource Allocation; Web
Services

20080047106 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Titan’s Surface from Cassini RADAR SAR and High Resolution Radiometry Data of the First Five Flybys
Paganelli, F.; Janssen, M. A.; Stiles, B.; West, R.; Lorenz, R. D.; Lunine, J. I.; Wall, S. D.; Callahan, P.; Lopes, R. M.; Stofan,
E.; Kirk, R. L.; Johnson, W. T. K.; Roth, L.; Elachi, C.; Icarus; November 2007; Volume 191, No. 1, pp. 211-222; In English;
Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41013; http://dx.doi.org/10.1016/j.icarus.2007.04.032

The first five Titan flybys with Cassini’s Synthetic Aperture RADAR (SAR) and radiometer are examined with emphasis
on the calibration and interpretation of the high-resolution radiometry data acquired during the SAR mode (SAR-radiometry).
Maps of the 2-cm wavelength brightness temperature are obtained coincident with the SAR swath imaging, with spatial
resolution approaching 6 km. A preliminary calibration shows that brightness temperature in these maps varies from 64 to 89
K. Surface features and physical properties derived from the SAR-radiometry maps and SAR imaging are strongly correlated;
in general, we find that surface features with high radar reflectivity are associated with radiometrically cold regions, while
surface features with low radar reflectivity correlate with radiometrically warm regions. We examined scatterplots of the
normalized radar cross-section sigma(exp o) versus brightness temperature, finding differing signatures that characterize
various terrains and surface features. Implications for the physical and compositional properties of these features are discussed.
The results indicate that volume scattering is important in many areas of Titan’s surface, particularly Xanadu, while other areas
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exhibit complex brightness temperature variations consistent with variable slopes or surface material and compositional
properties.
Author
Atmospheric Temperature; Titan; Synthetic Aperture Radar; Low Temperature Environments; Spatial Resolution; Surface
Properties; Brightness Temperature

20080047111 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Fluid Model for a Relay Node in an Ad-Hoc Network: The Case of Heavy-Tailed Input
Bekker, R.; Mandjes, M. R. H.; Sep. 2007; 30 pp.; In English
Report No.(s): PB2009-101414; PNA-E0703; Copyright; Avail.: National Technical Information Service (NTIS)

Relay nodes in an ad-hoc network can be modelled as fluid queues, in which the available service capacity is shared by
the input and output. In this paper such a relay node is considered; jobs arrive according to a Poisson process and bring along
a random amount of work. The total transmission capacity is fairly shared, meaning that, when n jobs are present, each job
transmits traffic into the queue at rate 1/(n+1) while the queue is drained at the same rate of 1/(n + 1). Where previous studies
mainly concentrated on the case of exponentially distributed job sizes, the present paper addresses regularly varying jobs. The
focus lies on the tail asymptotics of the sojourn time S. Using sample-path arguments, it is proven that P (S is greater than
x) behaves roughly as the residual job size, i.e., if the job sizes are regularly varying of index v, the tail of S is regularly varying
of index 1 - v. In addition, we address the tail asymptotics of other performance metrics, such as the workload in the queue,
the flow transfer time and the queueing delay.
NTIS
Queueing Theory; Time Lag; Poisson Density Functions; Workloads (Psychophysiology); Stochastic Processes

20080047113 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Fluid Model for a Relay Node in an Ad Hoc Network: Evaluation of Resource Sharing Policies
Mandjes, M. R. H.; Scheinhardt, W. R. W.; Sep. 2007; 28 pp.; In English
Report No.(s): PB2009-101416; PNA-E0704; Copyright; Avail.: National Technical Information Service (NTIS)

Fluid queues offer a natural framework for analyzing waiting times in a relay node of an ad hoc network. Because of the
resource sharing policy applied, the input and output of these queues are coupled. More specifically, when there are n users
who wish to transmit data through a specific node, each of them obtains a share 1/(n + w) of the service capacity to feed traffic
into the queue of the node, whereas the remaining fraction w/(n + w) is used to serve the queue; here w greater than 0 is a
free design parameter. Assume now that jobs arrive at the relay node according to a Poisson process, and that they bring along
exponentially distributed amounts of data. The case w = 1 has been addressed before; the present paper focuses on the
intrinsically harder case w greater than 1, that is, policies that give more weight to serving the queue. Four performance
metrics are considered: (i) the stationary workload of the queue, (ii) the queueing delay, i.e., the delay of a packet (a fluid
particle) that arrives at an arbitrary point in time, (iii) the flow transfer delay, and (iv) the sojourn time, i.e., the flow transfer
time increased by the time it takes before the last fluid particle of the flow is served. We explicitly compute the Laplace
transforms of these random variables.
NTIS
Queueing Theory; Stochastic Processes; Poisson Density Functions; Fluid Flow

20080047114 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Note on the Delay Distribution in GPS (Generalized Processor Sharing)
Lieshout, P. M. D.; Mandjes, M. R. H.; Apr. 2007; 18 pp.; In English
Report No.(s): PB2009-101417; PNA-R0704; Copyright; Avail.: National Technical Information Service (NTIS)

In this note a two-class Generalized Processor Sharing (GPS) system is considered. We analyze the probability that the
virtual delay of a particular class exceeds some threshold. We apply Schilder’s theorem to calculate the logarithmic
many-sources asymptotics of this probability in the important case of Gaussian inputs.
NTIS
Global Positioning System; Probability Theory
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33
ELECTRONICS AND ELECTRICAL ENGINEERING

Includes development, performance, and maintainability of electrical/electronic devices and components; related test equipment; and
microelectronics and integrated circuitry. for related information see also 60 Computer Operations and Hardware; and 76 Solid-State
Physics. For communications equipment and devices see 32 Communications and Radar.

20080045763 Government Accountability Office, Washington, DC, USA
Export Controls: Challenges with Commerce’s Validated End-User Program May Limit Its Ability to Ensure That
Semiconductor Equipment Exported to China Is Used as Intended
Sep. 2008; 51 pp.; In English
Report No.(s): PB2009-100885; GAO-08-1095; No Copyright; Avail.: CASI: A04, Hardcopy

Semiconductors are key components in weapons systems and consumer electronics. Since semiconductors have both
civilian and military applications, U.S. export control policy treats the equipment and materials used to manufacture
semiconductors as ‘dual-use’ items, and controls the export of these items through licensing requirements to sensitive
destinations such as China. It was requested that we update our 2002 report on China’s semiconductor manufacturing
capabilities to address the (1) evolution of China’s capabilities since 2002, (2) changes to U.S. export control policies over
the sale of semiconductor manufacturing equipment and materials to China since 2002, and (3) the advantages and limitations
of these changes. The gap between U.S. and Chinese commercial semiconductor manufacturing capabilities, as measured by
the feature size of the semiconductors produced, rapidly narrowed between 1994 and 2002. Since 2002, China’s
semiconductor manufacturing capabilities have continued to advance but remain one generation behind state-of-the-art
semiconductors produced in the USA. China’s most advanced semiconductor manufacturing companies continue to rely on
equipment and materials from the USA, Europe, and Japan to improve their manufacturing capabilities.
NTIS
China; Commerce; International Trade; Semiconductors (Materials)

20080045764 NASA Goddard Space Flight Center, Greenbelt, MD, USA
IC and Component Selection for Space Systems
Label, Kenneth A.; Cohn, Lewis M.; September 10, 2007; 17 pp.; In English; 9th European Conference Radiation and Its
Effects on Components and Systems (RADECS07), 10-14 Sept. 2007, Deauville, France; Original contains black and white
illustrations; Copyright; Avail.: CASI: A03, Hardcopy

This viewgraph presentation reviews the integrated circuit (IC) and selections of the IC components for space systems.
Included in the discussion are a overview of semiconductors and the evolution of integrated circuit. It also reviews the three
different viewpoints of the IC selection: technical, programmatic, and risk. From a radiation perspective there are four criteria
for selecting ICs for space systems: guaranteed hardness, historical ground-based data, historical flight usage, and unknown
assurance.
CASI
Aerospace Systems; Integrated Circuits; Semiconductors (Materials); Selection

20080045819 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Design and Simulation of a MEMS Structure for Electrophoretic and Dielectrophoretic Separation of Particles by
Contactless Electrodes
Shaw, Harry C.; October 02, 2007; 1 pp.; In English; Mid-Atlantic MEMS Alliance Special Topics Symposium Towards In
Vivo Microsystems, 2 Oct. 2007, Shady Grove, MD, USA; Original contains black and white illustrations; Copyright;
Avail.: CASI: A01, Hardcopy

Rapid identification of pathogenic bacterial species is an important factor in combating public health problems such as
E. coli contamination. Food and waterborne pathogens account for sickness in 76 million people annually (CDC).
Diarrheagenic E. coli is a major source of gastrointestinal illness. Severe sepsis and Septicemia within the hospital
environment are also major problems. 75 1,000 cases annually with a 30-50% mortality rate (Crit Care Med, July ‘01, Vol.
29, 1303-10). Patient risks run the continuum from fever to organ failure and death. Misdiagnosis or inappropriate treatment
increases mortality. There exists a need for rapid screening of samples for identification of pathogenic species (Certain E. coli
strains are essential for health). Critical to the identification process is the ability to isolate analytes of interest rapidly. This
poster discusses novel devices for the separation of particles on the basis of the dielectric properties, mass and surface charge
characteristics is presented. Existing designs involve contact between electrode surfaces and analyte medium resulting in
contamination of the electrode bearing elements Two different device designs using different bulk micromachining MEMS
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processes (PolyMUMPS and a PyrexBIGold electrode design) are presented. These designs cover a range of particle sizes
from small molecules through eucaryotic cells. The application of separation of bacteria is discussed in detail. Simulation data
for electrostatic and microfluidic characteristics are provided. Detailed design characteristics and physical features of the as
fabricated PolyMUMPS design are provided. Analysis of the simulation data relative to the expected performance of the
devices will be provided and subsequent conclusions discussed.
Author
Bacteria; Electrostatics; Microelectromechanical Systems; Sicknesses; Pathogens; Gastrointestinal System; Eukaryotes;
Escherichia; Contamination

20080045825 Sandia National Labs., Albuquerque, NM USA
Effects of Composition, Temperature and Sample Size on the Sintering of Chem-Prep High Field Varistors
Garino, T. J.; Rodriguez, M. A.; Oct. 2007; 71 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-933217; SAND2007-5890; No Copyright; Avail.: National Technical Information Service (NTIS)

The sintering behavior of Sandia chem-prep high field varistor materials was studied using techniques including in situ
shrinkage measurements, optical and scanning electron microscopy and x-ray diffraction. A thorough literature review of phase
behavior, sintering and microstructure in Bi(sub 2)O(sub 3)-ZnO varistor systems is included. The effects of Bi(sub 2)O(sub
3) content (from 0.25 to 0.56 mol%) and of sodium doping level (0 to 600 ppm) on the isothermal densification kinetics was
determined between 650 and 825 C. At (ge) 750 C samples with (ge)0.41 mol% Bi(sub 2)O(sub 3) have very similar
densification kinetics, whereas samples with (le)0.33 mol% begin to densify only after a period of hours at low temperatures.
The effect of the sodium content was greatest at (approx)700 C for standard 0.56 mol% Bi(sub 2)O(sub 3) and was greater
in samples with 0.30 mol% Bi(sub 2)O(sub 3) than for those with 0.56 mol%. Sintering experiments on samples of differing
size and shape found that densification decreases and mass loss increases with increasing surface area to volume ratio.
However, these two effects have different causes: the enhancement in densification as samples increase in size appears to be
caused by a low oxygen internal atmosphere that develops whereas the mass loss is due to the evaporation of bismuth oxide.
In situ XRD experiments showed that the bismuth is initially present as an oxycarbonate that transforms to metastable
(beta)-Bi(sub 2)O(sub 3) by 400 C. At (approx)650 C, coincident with the onset of densification, the cubic binary phase,
Bi(sub 38)ZnO(sub 58) forms and remains stable to >800 C, indicating that a eutectic liquid does not form during normal
varistor sintering ((approx)730 C). Finally, the formation and morphology of bismuth oxide phase regions that form on the
varistors surfaces during slow cooling were studied.
NTIS
Bismuth Oxides; Resistors; Semiconductors (Materials); Sintering; Temperature Effects; Varistors; Zinc Oxides

20080045835 NASA Stennis Space Center, Stennis Space Center, MS, USA
Compliance and Functional Testing of IEEE 1451.1 for NCAP-to-NCAP Communications in a Sensor Network
Figueroa, Jorge; Gurkan, Deniz; Yuan, X.; Benhaddou, D.; Liu, H.; Singla, A.; Franzl, R.; Ma, H.; Bhatt, S.; Morris, J.;
Turowski, M.; Figueroa, F.; [2008]; 29 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): NNS04AB67T; NNA06AB90A
Report No.(s): SSTI-2200-0105; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045835

Distributed control in a networked environment is an irreplaceable feature in systems with remote sensors and actuators.
Although distributed control was not originally designed to be networked, usage of off-the-shelf networking technologies has
become so prevalent that control systems are desired to have access mechanisms similar to computer networks. However,
proprietary transducer interfaces for network communications and distributed control overwhelmingly dominate this industry.
Unless the lack of compatibility and interoperability among transducers is resolved, the mature level of access (that computer
networking can deliver) will not be achieved in such networked distributed control systems. Standardization of networked
transducer interfaces will enable devices from different manufacturers to talk to each other and ensure their plug-and-play
capability. One such standard is the suite of IEEE 1451 for sensor network communication and transducer interfaces. The suite
not only provides a standard interface for smart transducers, but also outlines the connection of an NCAP (network capable
application processor) and transducers (through a transducer interface module TIM). This paper presents the design of the
compliance testing of IEEE 1451.1 (referred to as Dot1) compatible NCAP-to-NCAP communications on a link-layer
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independent medium. The paper also represents the first demonstration of NCAP-to-NCAP communications with Dot1
compatibility: a tester NCAP and an NCAP under test (NUT).
Author
Remote Sensors; Actuators; Network Control; Interoperability; Distributed Parameter Systems; Computer Networks;
Transducers

20080045887 National Academy of Sciences - National Research Council, Washington, DC, USA
Assessment of the National Institute of Standards and Technology Electronics and Electrical Engineering Laboratory,
Fiscal Year 2007
January 2007; 37 pp.; In English
Report No.(s): PB2009-101823; No Copyright; Avail.: CASI: A03, Hardcopy

The Electronics and Electrical Engineering Laboratory (EEEL) of the National Institute of Standards and Technology
(NIST) has been assessed by a panel of experts appointed by the National Research Council (NRC). The panel visited the four
divisions of EEEL and reviewed their scientific and technical activities. The assessment was based on four criteria: (1) the
degree to which the laboratory addressed national priorities; (2) the degree to which the programs were well motivated with
respect to goals, innovation, definition of success, impact, dissemination to the end user, and cost and timeliness; (3) the
technical merit of the programs; and (4) the adequacy of the facilities, the equipment, and human resources.
NTIS
Electrical Engineering; Technology Assessment

20080045894 Mack-Blackwell Transportation Center, Fayetteville, AR, USA
Applicability of Microelectronic and Mechanical Systems (MEMS) for Transportation Infrastructure Management
Wang, K. C. P.; Sep. 11, 2008; 22 pp.; In English
Report No.(s): PB2009-100646; MBTC-2056; No Copyright; Avail.: CASI: A03, Hardcopy

It will be advantageous to have information on the state of health of infrastructure at all times in order to carry out
effective on-demand maintenance. With the tremendous advancement in technology, it is possible to employ devices
embedded in structural members for real-time monitoring of infrastructure health. Micro-electromechanical systems (MEMS)
are miniature sensing or actuating devices which can interact with their environment to either obtain information or alter it.
With remote query capability, it appears such devices can therefore be embedded in structures to monitor distresses such as
cracking. Recently the potential for application of many of the developments in the nanotechnology field in the area of
transportation engineering is growing. In this report a broad overview of the potential applications of various nanotechnology
developments in civil and transportation engineering field is conducted. The focus is on the potential effects that the
technology may have on aspects such as bridge, pavement, and traffic engineering. The most important challenges of the
implementation of MEMS into transportation infrastructures are also addressed.
NTIS
Electromechanics; Microelectromechanical Systems; Microelectronics; Systems Management; Transportation

20080045903 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Continuum Modeling of the Dynamics of Externally Injection-locked Coupled Oscillator Arrays
Pogorzelski, Ronald J.; Maccarini, Paolo F.; York, Robert A.; IEEE Transactions on Microwave Theory and Techniques; April
1999; Volume 47, No. 4, pp. 471-478; In English; Original contains black and white illustrations; Copyright; Avail.:
Other Sources
ONLINE: http://hdl.handle.net/2014/40979

Mutually injection-locked arrays of electronic oscillators provide a novel means of controlling the aperture phase of a
phased-array antenna, thus achieving the advantages of spatial power combining while retaining the ability to steer the radiated
beam. In a number of design concepts, one or more of the oscillators are injection locked to a signal from an external
master-oscillator. The behavior of such a system has been analyzed by numerical solution of a system of nonlinear differential
equations which, due to its complexity, yields limited insight into the relationship between the injection signals and the
aperture phase. In this paper, we develop a continuum model, which results in a single partial differential equation for the
aperture phase as a function of time. Solution of the equation is effected by means of the Laplace transformation and yields
detailed information concerning the dynamics of the array under the influence of the external injection signals.
Author
Oscillators; Continuum Modeling; Antenna Arrays; Injection Locking; Laplace Transformation; Nonlinear Equations;
Phased Arrays
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20080045922 Stanford Linear Accelerator Center, CA, USA
Hybrid MOSFET/Driver for Ultra-Fast Switching
Tang, T.; Burkhart, C.; Jul. 11, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934743; SLAC-PUB-13269; No Copyright; Avail.: Department of Energy Information Bridge

The ultra-fast switching of power MOSFETs, in (approx.) 1ns, is very challenging. This is largely due to the parasitic
inductance that is intrinsic to commercial packages used for both MOSFETs and drivers. Parasitic gate and source inductance
not only limit the voltage rise time on the MOSFET internal gate structure but can also cause the gate voltage to oscillate. This
paper describes a hybrid approach that substantially reduces the parasitic inductance between the driver and MOSFET gate
as well as between the MOSFET source and its external connection. A flip chip assembly is used to directly attach the die-form
power MOSFET and driver on a PCB. The parasitic inductances are significantly reduced by eliminating bond wires and
minimizing lead length. The experimental results demonstrate ultra-fast switching of the power MOSFET with excellent
control of the gate-source voltage.
NTIS
Field Effect Transistors; Switches; Switching

20080045972 Pacific Air Forces, Hickam AFB, HI USA
Project CHECO Southeast Asia Report. Tactical Electronic Warfare Operations in SEA, 1962-1968
Burch, Robert M; Feb 10, 1969; 107 pp.; In English
Report No.(s): AD-A485165; DOTEC-69-10; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485165

This report describes the evolution of Tactical Electronic Warfare (TEW) operations in Southeast Asia from 1962 to 1968.
It addresses the technological or mechanical aspects of electronics equipment only if necessary to clarify tactical air
operations. Sensitivity of various electronic activities in SEA limited accessibility to certain types of information. ‘Tactical
Electronic Warfare Operations in SEA’ blends together all activities which were a part of the framework of TEW operations
in that area. The last chapter summarizes and assesses several significant developments in these operations.
DTIC
Electronic Warfare; Seas; Southeast Asia

20080046253 Naval Observatory, Washington, DC USA
Evaluation and Preliminary Results of the New USNO PPS Timing Receiver
Miranian, Mihran; Powers, Edward; Schmidt, Lara; Brad, Jimmie; White, Joseph; Nov 2000; 12 pp.; In English; Original
contains color illustrations
Report No.(s): AD-A485526; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The U.S. Naval Observatory (USNO) is tasked to provide the Global Positioning System (GPS) with a reliable and stable
reference to UTC(USN0). This is accomplished using GPS Precise Positioning Service (PPS) timing receivers with a
UTC(USN0) reference input. The USNO monitors GPS Time from all available healthy satellites. On a daily basis, the GPS
Time correction, based on the entire constellation with respect to UTC(USNO), is determined and provided to the GPS Master
Control Station (MCS) 2nd Satellite Operations Squadron (2 SOPS) at Schriever AFB in Colorado. The USNO s GPS PPS
operations have been limited to a single-channel receivel; which only allows tracking of one satellite at a time. Since February
2000, the USNO has been evaluating a 12-channel GPS PPS timing receiver, based on the GPS Monitor Station receiver. The
unit is capable of tracking P(Y)-code and removes the effects of Selective Availability (SA). This paper describes the various
tests conducted, the receiver s performance, and expected improvements to the USNO GPS PPS operations.
DTIC
Global Positioning System; Radio Receivers; Timing Devices

20080046496 Molecular Imprints, Inc., Austin, TX USA
Hybrid CMOS/Nanodevice Integrated Circuits Design and Fabrication
Resnick, Douglas; Likharev, Konstantin; Aug 25, 2008; 20 pp.; In English
Contract(s)/Grant(s): FA9550-07-C-0125
Report No.(s): AD-A488542; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488542

A promising method for advanced circuitry is the development of hybrid CMOS/nanodevice integrated circuits. This
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approach combines a semiconductor transistor system with a nanowire crossbar, with simple two-terminal nanodevices
self-assembled at each crosspoint. Such a circuit would combine a level of advanced CMOS fabricated by the usual
lithographic patterning, and a nanowire crossbar fabricated by an advanced patterning technique, such as Step and Flash
Imprint Lithography, a type of ultra violet-based nanoimprinting technology. In this work two distinct arrears were addressed.
32nm dense feature printing, and fabrication and testing of an example crosspoint device. 32nm lines were defined using state
of the art variable shape beam pattern generators. Feature fidelity was demonstrated for a variety of different patterns.
Reproducibility of two-terminal crosspoint devices was tested using inexpensive metal-oxide-metal (M-Ox-M) junctions.
DTIC
CMOS; Electric Connectors; Fabrication; Integrated Circuits; Nanostructures (Devices)

20080046576 Naval Postgraduate School, Monterey, CA USA
Design and Implementation of a Motor Incremental Shaft Encoder
La Valley, Andrew M; Sep 2008; 119 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488646; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Department of Electrical and Computer Engineering at the Naval Postgraduate School continuously develops new
design applications and searches for new ways to arm the students with the tools necessary to gain a greater understanding
of advanced motor applications. One such tool is the Student Design Center (SDC). The SDC utilizes Field Programmable
Gate Array (FPGA) technology for digital control of motor applications. One of the key factors in motor control is having the
capability to measure the rotor position. This thesis lays the ground work for motor position control, and also focuses on the
design and implementation of an electrical interface for an Incremental Shaft Encoder with the SDC. A digital algorithm was
created specifically for the Incremental Shaft Encoder to interface with an FPGA in order to interpret the encoder’s output
signals into angular position, total degrees traveled, detection of clockwise and counter-clockwise rotation and speed
estimation.
DTIC
Coders; Electrical Properties; Shafts (Machine Elements)

20080046585 Naval Postgraduate School, Monterey, CA USA
Development of a Distributed Digital Array Radar (DDAR)
Djerf, Pontus; Tornazakis, Ioannis; Sep 2008; 180 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488670; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Distributed digital arrays have many potential applications in radar and communication systems. The objective of this
thesis is to re-examine previous research on distributed digital array radar (DDAR) and evaluate several critical aspects of a
proposed wireless architecture. Self-standing transmit/receive (T/R) modules are synchronized wirelessly. An important issue
addressed in this thesis is whether a simple low-cost synchronization circuit would perform adequately. To this end two
breadboard T/R modules were built to support test and evaluation. Both measurements and simulations were performed. Other
issues addressed in the research include a comprehensive investigation of the demodulator performance, and the development
of Controller and processing software in LabVIEW.
DTIC
Digital Radar Systems; Digital Systems; Phased Arrays; Radar Antennas; Ships; Transmitter Receivers

20080046604 Naval Postgraduate School, Monterey, CA USA
Modeling and Simulation of a Non-Coherent Frequency Shift Keying Transceiver Using a Field Programmable Gate
Array (FPGA)
Voskakis, Konstantinos; Sep 2008; 125 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488743; No Copyright; Avail.: Defense Technical Information Center (DTIC)

In this thesis, the principals of Software Defined Radio are demonstrated by implementing a Binary Frequency Shift
Keying (BFSK) receiver-transmitter in a Field Programmable Gate Array (FPGA). After introducing the theory behind the
Non- Coherent BFSK demodulation implemented at the receiver, the design of transmitter and receiver is illustrated. The
design environment of choice is Mathworks Simulink and Xilinx System Generator, a dedicated library for Mathworks
Simulink. The design is downloaded to a Virtex-4 FPGA. The receiver is Non-Coherent (NC) in the sense that the receiver
need not know the phase of the incoming signal. A feedback circuit is responsible for both packet and bit synchronization.
Also, the receiver is implemented using non-coherent match filters instead of low pass filters which would be easier, but would
degrade the performance. Finally, some interesting experiences that were gained during the learning process are discussed. In
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Appendix A, we evaluate different technological options in implementing communication modulating techniques and Software
Defined Radio. These options include Digital Signal Processors, Field Programmable Gate Arrays, General Purpose
Processors and Application Specific Integrated Circuits and a comparison between these choices is made.
DTIC
Computer Programs; Computerized Simulation; Field-Programmable Gate Arrays; Frequency Shift Keying; Simulation;
Transmitter Receivers

20080046633 Naval Postgraduate School, Monterey, CA USA
Photonic Front-End and Comparator Processor for a Sigma-Delta Modulator
Escobar, Kenny E; Sep 2008; 85 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488816; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis examines the role of photonics and integrated optics (IO) for use in analog-to-digital conversion in electronic
warfare (EW) intercept receivers. The IO approach uses a continuous wave (CW) distributed feedback (DFB) laser diode at
a peak wavelength of 1550 nm to oversample two Mach-Zehnder interferometers (MZIs). The MZIs are part of sigma-delta
( ) modulator-based analog-to-digital converter (ADC) oversampling architecture. A ring resonator accumulator is embedded
within a feedback loop in the modulator to spectrally shape the quantization noise of the system. The experimental and
simulation results are evaluated as a narrow-band proof of concept for the use of photonics technology in the sampling of
wide-band radio frequency (RF) signals. Taking the characteristics of the real components and the experimental results, a pulse
to pulse computer simulation of an oversampled first-order single-bit modulator was accomplished using RSoft OptSim. The
performance characteristics of this subsystem were compared with the narrow-band results produced in the laboratory. In
addition, a comparator processor circuit for the signal oversampling subsystem was designed and simulated in SIMUCAD
SmartSpice. The analysis of the comparator processor circuit was evaluated. The lack of high-speed components limited the
experimental and simulation results. With the system integrated with high-speed components, a wide-band direct digital
antenna architecture can be demonstrated.
DTIC
Comparators; Delta Modulation; Integrated Optics; Modulators; Photonics

20080046635 Naval Postgraduate School, Monterey, CA USA
Quantum Tunneling Model of a P-N Junction in Silvaco
Lavery, Jeffrey; Sep 2008; 119 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488823; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The focus of this research is to accurately model the tunnel junction interconnect within a multi-junction photovoltaic cell.
A physically based 2-D model was created in Silvaco Inc.’s ATLAS(certified) software to model the quantum tunneling effect
that is realized within a multi-junction cell. The tunnel junction interconnect is a critical factor in the design of multi-junction
photovoltaics and the successful modeling of the junction will lead to the ability to design more efficient solar cells. The
quantum tunneling effect is based on the non-local band-to-band and trap assisted tunneling probability described by the
Wentzel-Kramers-Brillouin (WKB) method.
DTIC
P-N Junctions; Quantum Electronics

20080046797 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Electronics and Electrical Engineering Laboratory Optoelectronics Division Programs, Activities, and Accomplish-
ments, 2005
Jan. 2005; 64 pp.; In English
Report No.(s): PB2009-100599; NISTIR 6633; No Copyright; Avail.: CASI: A04, Hardcopy

One of NIST’s seven Measurement and Standards Laboratories, EEEL conducts research, provides measurement services,
and helps set standards in support of: the fundamental electronic technologies of semiconductors, magnetics, and
superconductors; information and communications technologies, such as fiber optics, photonics, microwaves, electronic
displays, and electronics manufacturing supply chain collaboration; forensics and security measurement instrumentation;
fundamental and practical physical standards and measurement services for electrical quantities; maintaining the quality and
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integrity of electrical power systems; and the development of nanoscale and microelectromechanical devices. EEEL provides
support to law enforcement, corrections, and criminal justice agencies, including homeland security.
NTIS
Electrical Engineering; Electro-Optics; Laboratories; Optoelectronic Devices; Research and Development

20080046801 Sandia National Labs., Albuquerque, NM USA
Automated Mask Creation from a 3D Model Using Faethm
Schiek, R. L.; Schmidt, R. C.; Nov. 01, 2007; 32 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934856; SAND2007-7755; No Copyright; Avail.: National Technical Information Service (NTIS)

We have developed and implemented a method which given a three-dimensional object can infer from topology the
two-dimensional masks needed to produce that object with surface micro-machining. The masks produced by this design tool
can be generic, process independent masks, or if given process constraints, specific for a target process. This design tool
calculates the two-dimensional mask set required to produce a given three-dimensional model by investigating the vertical
topology of the model.
NTIS
Computer Aided Design; Masking; Masks; Three Dimensional Models

20080046813 Sandia National Labs., Albuquerque, NM USA
Final Report on LDRD Project 105967: Exploring the Increase in GaAs Photodiode Responsivity with Increased
Neutron Fluence
Blansett, E. L.; Geib, K. M.; Cich, M. J.; Wrobel, T. F.; Serkland, D. K.; Jan. 01, 2008; 28 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934851; SAND2007-8095; No Copyright; Avail.: National Technical Information Service (NTIS)

A previous LDRD studying radiation hardened optoelectronic components for space-based applications led to the result
that increased neutron irradiation from a fast-burst reactor caused increased responsivity in GaAs photodiodes up to a total
fluence of 4.4 x 10(sup 13) neutrons/cm(sup 2) (1 MeV Eq., Si). The silicon photodiodes experienced significant degradation.
Scientific literature shows that neutrons can both cause defects as well as potentially remove defects in an annealing-like
process in GaAs. Though there has been some modeling that suggests how fabrication and radiation-induced defects can
migrate to surfaces and interfaces in GaAs and lead to an ordering effect, it is important to consider how these processes affect
the performance of devices, such as the basic GaAs p-i-n photodiode. In this LDRD, we manufactured GaAs photodiodes at
the MESA facility, irradiated them with electrons and neutrons at the White Sands Missile Range Linac and Fast Burst Reactor,
and performed measurements to show the effect of irradiation on dark current, responsivity and high-speed bandwidth.
NTIS
Fluence; Gallium Arsenides; Neutrons; Photodiodes

20080046852 Millimeter Wave Technology, Inc., Hadley, MA, USA
Millivision Millimeter Wave Imagers
Huguenin, G. R.; Mar. 28, 2000; 18 pp.; In English
Contract(s)/Grant(s): NIJ-95-IJ-CX-K007
Report No.(s): PB2009-101066; No Copyright; Avail.: CASI: A03, Hardcopy

Many commercial and military applications of millimeter wave imagers demand sensitivities and frame rates that preclude
the use of traditional single element scanners, especially for passive (radiometric) applications. We will describe here
technology being developed in part with Agreement support to overcome these limitations through the use of focal plane array
imagers. We will also describe some specific examples of both radiometric and radar imagers based in part on technology
developed under the Agreement and currently under development at Millimetrix to address needs in the security and law
enforcement markets. These systems all operate near 100 GHz. The Millivision (Trade name) family of focal plane array (FPA)
imagers use a lens as the primary optic to achieve minimum off-axis aberrations for large field-of-view applications. These
imagers also typically employ a folded optics configuration using a transreflector and twist reflector combination for
compactness and to provide a convenient element (the twist reflector) for active optical processing. Both coaxial and
unblocked folded configurations are employed.
NTIS
Millimeter Waves; Optical Data Processing; Field of View
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20080046890 Sandia National Labs., Albuquerque, NM USA
Investigation of Corrosion in Semiconductor Bridge Explosive Devices
Klassen, S. E.; Sorensen, N. R.; May 2007; 28 pp.; In English
Report No.(s): DE2008-922742; SAND2007-3531; No Copyright; Avail.: National Technical Information Service (NTIS)

In the course of a failure investigation, corrosion of the lands was occasionally found in developmental lots of
semiconductor bridge (SCB) detonators and igniters. Evidence was found in both detonators and igniters of the gold layer
being deposited on top of a corroded aluminum layer, but inspection of additional dies from the same wafer did not reveal
any more corroded parts. In some detonators, evidence was found that corrosion of the aluminum layer also happened after
the gold was deposited. Moisture and chloride must both be present for aluminum to corrode. A likely source for chloride is
the adhesive used to bond the die to the header. Inspection of other SCB devices, both recently manufactured and
manufactured about ten years ago, found no evidence for corrosion even in devices that contained SCBs with aluminum lands
and no gold. Several manufacturing defects were noted such as stains, gouges in the gold layer due to tooling, and porosity
of the gold layer. Results of atmospheric corrosion experiments confirmed that devices with a porous gold layer over the
aluminum layer are susceptible to extensive corrosion when both moisture and chlorine are present. The extent of corrosion
depends on the level of chlorine contamination, and corrosion did not occur when only moisture was present. Elimination of
the gold plating on the lands eliminated corrosion of the lands in these experiments.
NTIS
Corrosion; Electric Bridges; Explosive Devices; Explosives; Semiconductor Devices; Semiconductors (Materials)

20080046910 NASA Goddard Space Flight Center, Greenbelt, MD, USA
NASA Electronic Parts and Packaging (NEPP) Program
LaBel, Kenneth A.; Sampson, Michael J.; Feb. 11, 2008; 10 pp.; In English; Components for Military and Space Electronics
(CMSE) conference, 11-14 Feb. 2008, San Diego, CA, USA; Original contains black and white illustrations; No Copyright;
Avail.: CASI: A02, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046910

This viewgraph presentation reviews NASA’s Electronic Parts and Packaging (NEPP) Program. The NEPP mission is to
provide guidance to NASA for the selection and and application of microelectronics technologies, to improve understanding
of the risks related to the use of these technologies in the space environment and to ensure that appropriate research is
performed to meet NASA mission needs. The NEPP Program focuses on the reliability aspects of electronic devices. Three
principal aspects to this reliability: (1) lifetime, (2) effects of space radiation and the space environment, and (3) creation and
maintenance of the assurance support infrastructure required for success.
CASI
Electronic Packaging; Microelectronics; Reliability; NASA Programs

20080046950 Geological Survey, Reston, VA USA; Fish and Wildlife Service, Washington, DC USA
Advancing Migratory Bird Conservation and Management by Using Radar: An Interagency Collaboration
Ruth, J. M.; Barrow, W. C.; Sojda, R. S.; Dawson, K.; Diehl, R. H.; 15 pp.; In English
Report No.(s): PB2009-101201; USGS-OFR-2005-1173; No Copyright; Avail.: National Technical Information Service
(NTIS)

Migratory birds face many changes to the landscapes they traverse and the habitats they use. Wind turbines and
communications towers, which pose hazards to birds and bats in flight, are being erected or proposed across the USA and
offshore. Human activities can also destroy or threaten habitats critical to birds during migratory passage, and climate change
appears to be altering migratory patterns. The U.S. Fish and Wildlife Service (USFWS) and other agencies are under
increasing pressure to identify and evaluate movement patterns and habitats used during migration and other times. Few tools
for deciphering migratory travels exist, but radar-based studies of movements and habitat use patterns in songbirds, waterfowl,
and bats hold promise. The U.S. system of over 150 Doppler weather radars provides continental coverage, similar to the scale
of bird migration. Although data stored from weather radar represent perhaps the second largest biological data archive in the
world, use of those data is currently limited to technically savvy biologists who can handle the obscure data formats.
Complementary mobile radar units and thermal and acoustic monitoring are also used in site-specific studies. Efforts to
advance bird conservation and management through the use of radar arose independently in several USFWS/USGS
collaborations. Recently, this coalition of scientists and resource managers identified the need to work together more closely
to foster radar-related research and software development. U.S. Geological Survey (USGS) scientists at Fort Collins Science
Center, National Wetlands Research Center, Northern Rocky Mountain Science Center, and Patuxent Wildlife Research
Center, as well as USFWS Migratory Bird biologists across the country, are collaborating with university partners to develop
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a suite of products for managers. The goals are to identify migratory pathways and stopover sites for conservation, mitigation,
and landscape planning; convey the importance of functional landscapes and unobstructed airspaces for migrating wildlife;
enable use of radar by the wider biological, wind power, and related communities; and simplify the analysis of radar data. The
long term focus is to use radar technologies to better understand movement patterns and habitat associations of migratory birds
and other wildlife. Land managers and industry may use the knowledge and tools developed to optimize the siting of energy
projects, other facilities, and migratory bird habitat projects.
NTIS
Birds; Conservation; Wildlife

20080046963 Honeywell International, Inc., Plymouth, MN, USA
Deep Trek High Temperature Electronics Project
Ohme, B.; Nov. 06, 2007; 100 pp.; In English
Contract(s)/Grant(s): DE-FC26-03NT41834
Report No.(s): DE2008-923033; No Copyright; Avail.: National Technical Information Service (NTIS)

This report summarizes technical progress achieved during the cooperative research agreement between Honeywell and
U.S. Department of Energy to develop high-temperature electronics. Objects of this development included Silicon-on-
Insulator (SOI) wafer process development for high temperature, supporting design tools and libraries, and high temperature
integrated circuit component development including FPGA, EEPROM, high-resolution A-to-D converter, and a precision
amplifier.
NTIS
High Temperature; Integrated Circuits; Semiconductors (Materials)

20080047008 Oak Ridge National Lab., TN USA; Military Medical Academy, Kiev, Ukraine; Ohio State Univ., Columbus,
OH, USA
Plug-In Hybrid Electric Vehicle Value Proposition Study: Phase 1, Task 3: Technical Requirements and Procedure for
Evaluation of One Scenario
Genung, K. R.; Miller, N.; Marano, V.; Smith, R. D.; Greene, D. L.; Jul. 01, 2008; 20 pp.; In English
Contract(s)/Grant(s): DE-AC05-00OR22725
Report No.(s): DE2008-935191; ORNL/TM-2008/068; No Copyright; Avail.: National Technical Information Service
(NTIS)

In Task 2, the project team designed the Phase 1 case study to represent the ‘baseline’ plug-in hybrid electric vehicle
(PHEV) fleet of 2030 that investigates the effects of seventeen (17) value propositions. By creating a ‘baseline’ scenario, a
consistent set of assumptions and model parameters can be established for use in more elaborate Phase 2 case studies. The
project team chose southern California as the Phase 1 case study location because the economic, environmental, social, and
regulatory conditions are conducive to the advantages of PHEVs. Assuming steady growth of PHEV sales over the next two
decades, PHEVs are postulated to comprise approximately 10% of the area’s private vehicles (about 1,000,000 vehicles) in
2030. New PHEV models introduced in 2030 are anticipated to contain lithium-ion batteries and be classified by a blended
mileage description (e.g., 100 mpg, 150 mpg) that demonstrates a battery size equivalence of a PHEV-30. Task 3 includes the
determination of data, models, and analysis procedures required to evaluate the Phase 1 case study scenario.
NTIS
Electric Motor Vehicles; Propulsion System Configurations; Propulsion System Performance

20080047009 Oregon Nanoscience and Microtechnologies Inst., Corvallis, OR, USA
Oregon Nanoscience and Microtechnologies Institute. Final Report Solar DOE
Rung, R.; Stewart, D.; Dahl, C.; Mar. 2008; 16 pp.; In English
Contract(s)/Grant(s): DE-FG36-06GO86073
Report No.(s): DE2008-925584; DOE/GO-86073-1; No Copyright; Avail.: Department of Energy Information Bridge

To achieve its goals in meeting future clean energy requirements, the USA must develop well trained people, and the
steady stream of scientific and technical innovations they produce. Education in the emerging fields of nanoscience is expected
to be critical in this endeavor. Access to the basic tools used in understanding nanoscience is lacking in the education
environment. The goal of this program was to develop affordable electron microscopes for nanotechnology undergraduate
education, student research experiences, and workforce training. The outcome was to complete the development and delivery
of tools to education institutions for evaluation. The evaluation of the tools was accomplished under a second DOE funded
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effort, DE-FG02-06ER64248 Tools for Nanotechnology Education Development, and administered by the Biological and
Environmental Research (BER) division. The final report from that program is attached to this report as an appendix as a
courtesy.
NTIS
Education; Nanotechnology; Clean Energy

20080047095 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Reversible Intercalation of Fluoride-Anion Receptor Complexes in Graphite
West, William C.; Whitacre, Jay F.; Leifer, Nicole; Greenbaum, Steve; Smart, Marshall; Bugga, Ratnakumar; Blanco, Mario;
Narayanan, S. R.; Journal of The Electrochemical Society; September 20, 2007; Volume 154, No. 10, pp. A929-A936; In
English; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41007; http://dx.doi.org/10.1149/1.2759841

We have demonstrated a route to reversibly intercalate fluoride-anion receptor complexes in graphite via a nonaqueous
electrochemical process. This approach may find application for a rechargeable lithium-fluoride dual-ion intercalating battery
with high specific energy. The cell chemistry presented here uses graphite cathodes with LiF dissolved in a nonaqueous solvent
through the aid of anion receptors. Cells have been demonstrated with reversible cathode specific capacity of approximately
80 mAh/g at discharge plateaus of upward of 4.8 V, with graphite staging of the intercalant observed via in situ synchrotron
X-ray diffraction during charging. Electrochemical impedance spectroscopy and B-11 nuclear magnetic resonance studies
suggest that cointercalation of the anion receptor with the fluoride occurs during charging, which likely limits the cathode
specific capacity. The anion receptor type dictates the extent of graphite fluorination, and must be further optimized to realize
high theoretical fluorination levels. To find these optimal anion receptors, we have designed an ab initio calculations-based
scheme aimed at identifying receptors with favorable fluoride binding and release properties.
Author
Lithium Fluorides; Electric Batteries; Graphite; Fluorination; Anions; Nuclear Magnetic Resonance; Boron Isotopes;
Impedance

34
FLUID MECHANICS AND THERMODYNAMICS

Includes fluid dynamics and kinematics and all forms of heat transfer; boundary layer flow; hydrodynamics; hydraulics; fluidics; mass
transfer and ablation cooling. For related information see also 02 Aerodynamics.

20080045762 National Inst. of Standards and Technology, Boulder, CO, USA
Charpy Machine Verification: Limits and Uncertainty
Splett, J. D.; McCowan, C. N.; Wang, C. M.; January 2008; 11 pp.; In English
Report No.(s): PB2009-100901; NIST/SP-260-171; No Copyright; Avail.: CASI: A03, Hardcopy

We clarify some issues pertaining to uncertainty statements and the ASTM E 23 limits used in the Charpy machine
verification program. We explain some of the distributional subtleties associated with uncertainty and ultimately relate these
to the ASTM limits.
NTIS
Charpy Impact Test; Notches

20080045780 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Tandem Queue with Levy Input: A New Representation of the Downstream Queue Length
Debicki, K. G.; Mandjes, M. R. H.; Van Uitert, M. J. G.; Jan. 2006; 30 pp.; In English
Report No.(s): PB2009-100798; PNA-E0603; Copyright; Avail.: National Technical Information Service (NTIS)

In this paper we present a new representation for the steady state distribution of the workload of the second queue in a
two-node tandem network. It involves the difference of two suprema over two adjacent intervals. In case of spectrally-positive
Levy input, this enables us to derive the Laplace transform and Pollaczek-Khintchine representation of the workload of the
second queue. Additionally we obtain the exact distribution of the workload in the case of Brownian and Poisson input, as well
as some insightful formulas representing the exact asymptotics for alpha-stable Levy inputs.
NTIS
Steady State; Workloads (Psychophysiology)
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20080045784 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Fluid System with Coupled Input and Output, and Its Application to Bottlenecks in Ad Hoc Networks
Mandjes, M. R. H.; Roijers, F.; Mar. 2006; 26 pp.; In English
Report No.(s): PB2009-100797; PNA-R0603; Copyright; Avail.: National Technical Information Service (NTIS)

This paper studies a fluid queue with coupled input and output. Flows arrive according to a Poisson process, and when
n flows are present, each of them transmits traffic into the queue at a rate c/(n + 1), where the remaining c/(n + 1) is used to
serve the queue. We assume exponentially distributed flow sizes, so that the queue under consideration can be regarded as a
system with Markov fluid input. The rationale behind studying this queue lies in ad hoc networks: bottleneck links have
roughly this type of sharing policy. We consider four performance metrics: (i) the stationary workload of the queue; (ii) the
queueing delay, i.e., the delay of a ‘packet’ (a fluid particle) that arrives at the queue at an arbitrary point in time; (iii) the flow
transfer delay, i.e., the time elapsed between arrival of a flow and the epoch that all its traffic has been put into the queue; and
(iv) the sojourn time, i.e., the flow transfer time increased by the time it takes before the last fluid particle of the flow is served.
For each of these random variables we compute the Laplace transform. The corresponding tail probabilities decay
exponentially, as is shown by a large-deviations analysis.
NTIS
Poisson Density Functions; Stochastic Processes

20080045823 Sandia National Labs., Albuquerque, NM USA
Computational Design and Analysis of Flatback Airfoil Wind Tunnel Experiment
van Dam, C. P.; Mayda, E. A.; Chao, D. D.; Berg, D. E.; Mar. 2008; 41 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-933221; SAND2008-1782; No Copyright; Avail.: National Technical Information Service (NTIS)

A computational fluid dynamics study of thick wind turbine section shapes in the test section of the UC Davis wind tunnel
at a chord Reynolds number of one million is presented. The goals of this study are to validate standard wind tunnel wall
corrections for high solid blockage conditions and to reaffirm the favorable effect of a blunt trailing edge or flatback on the
performance characteristics of a representative thick airfoil shape prior to building the wind tunnel models and conducting the
experiment. The numerical simulations prove the standard wind tunnel corrections to be largely valid for the proposed test of
40% maximum thickness to chord ratio airfoils at a solid blockage ratio of 10%. Comparison of the computed lift
characteristics of a sharp trailing edge baseline airfoil and derived flatback airfoils reaffirms the earlier observed trend of
reduced sensitivity to surface contamination with increasing trailing edge thickness.
NTIS
Airfoils; Analysis (Mathematics); Design Analysis; Fluid Mechanics; Wind Tunnels; Wind Turbines

20080045945 National Inst. of Standards and Technology, Boulder, CO, USA
Dynamic Force Measurement: Instrumented Charpy Impact Testing
McCowan, C. N.; Splett, J. D.; Lucon, E.; Aug. 2008; 32 pp.; In English
Report No.(s): PB2009-100912; NISTIR-6652; No Copyright; Avail.: CASI: A03, Hardcopy

Maximum forces and forces at general yield measured on impact reference materials in round robin testing are reported.
These dynamic results are compared with static force calibration of instrumented strikers. One machine in the round robin was
identified as an outlier by the dynamic force measurement results, indicating that dynamic testing may be a useful approach
to check the performance of the instrumented machine and measurement system. For the maximum forces, repeatability (95%)
and reproducibility limits of 0.45 kN and 2.16 kN, respectively, were determined for the high energy specimens.
NTIS
Charpy Impact Test; Impact Tests; Dynamic Tests

20080046190 NASA Johnson Space Center, Houston, TX, USA
Phase Change Material Heat Exchanger Life Test
Lillibridge, Sean; Stephan, Ryan; Lee, Steve; He, Hung; [2008]; 1 pp.; In English; Copyright; Avail.: Other Sources;
Abstract Only

Low Lunar Orbit (LLO) poses unique thermal challenges for the orbiting space craft, particularly regarding the
performance of the radiators. The emitted infrared (IR) heat flux from the lunar surface varies drastically from the light side
to the dark side of the moon. Due to the extremely high incident IR flux, especially at low beta angles, a radiator is oftentimes
unable to reject the vehicle heat load throughout the entire lunar orbit. One solution to this problem is to implement Phase
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Change Material (PCM) Heat Exchangers. PCM Heat Exchangers act as a ‘thermal capacitor,’ storing thermal energy when
the radiator is unable to reject the required heat load. The stored energy is then removed from the PCM heat exchanger when
the environment is more benign. Because they do not use an expendable resource, such as the feed water used by sublimators
and evaporators, PCM Heat Exchangers are ideal for long duration Low Lunar Orbit missions. The Advanced Thermal Control
project at JSC is completing a PCM heat exchanger life test to determine whether further technology development is
warranted. The life test is being conducted on four nPentadecane, carbon filament heat exchangers. Fluid loop performance,
repeatability, and measurement of performance degradation over 2500 melt-freeze cycles will be performed and reported in
the current document.
Author
Heat Exchangers; Temperature Control; Thermal Energy; Cycles; Loads (Forces); Infrared Radiation; Heat Flux

20080046219 NASA Johnson Space Center, Houston, TX, USA
High-Pressure Oxygen Generation for Outpost EVA
Jeng, Frank; Conger, Bruce; Anderson, Molly; [2008]; 1 pp.; In English; International Conference on Environmental Systems,
12-16 Jul. 2009, Savannah, GA, USA; Copyright; Avail.: Other Sources; Abstract Only

Low Lunar Orbit (LLO) poses unique thermal challenges for the orbiting space craft, particularly regarding the
performance of the radiators. The emitted infrared (IR) heat flux from the lunar surface varies drastically from the light side
to the dark side of the moon. Due to the extremely high incident IR flux, especially at low beta angles, a radiator is oftentimes
unable to reject the vehicle heat load throughout the entire lunar orbit. One solution to this problem is to implement Phase
Change Material (PCM) Heat Exchangers. PCM Heat Exchangers act as a ‘thermal capacitor, storing thermal energy when
the radiator is unable to reject the required heat load. The stored energy is then removed from the PCM heat exchanger when
the environment is more benign. Because they do not use an expendable resource, such as the feed water used by sublimators
and evaporators, PCM Heat Exchangers are ideal for long duration Low Lunar Orbit missions. The Advanced Thermal Control
project at JSC is completing a PCM heat exchanger life test to determine whether further technology development is
warranted. The life test is being conducted on four nPentadecane, carbon filament heat exchangers. Fluid loop performance,
repeatability, and measurement of performance degradation over 2500 meltfreeze cycles will be performed and reported in the
current document.
Author
Oxygen Production; Temperature Control; Evaporators; Thermal Energy; Infrared Radiation; High Pressure; Heat
Exchangers

20080046463 Naval Postgraduate School, Monterey, CA USA
Controllability of Non-Newtonian Fluids under Homogeneous Extensional Flow
Wilson, Lynda; Zhou, Hong; Kang, Wei; Jan 2008; 13 pp.; In English
Report No.(s): AD-A488474; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488474

In the discipline of non-Newtonian materials, the ability to control viscoelastic stresses is very desirable in ascertaining
important properties of the influenced materials. We apply the nonlinear geometric control theory to examine the
controllability of various popular constitutive models with imposed homogeneous extensional flow. The subsequent
constitutive laws considered here include the Phan-Thien-Tanner model, the Johnson-Segalman model, the Giesekus model
and the Doi model. This paper provides the first analysis on the effect of extensional flow on these models.
DTIC
Control Theory; Controllability; Flow; Homogeneity; Nonnewtonian Fluids

20080046639 University of Southern Mississippi, Bay Saint Louis, MS USA
Topographic Effects on the Anticyclonic Vortex Evolution: A Modeling Study
Hyun, Kyung H; Hogan, Patrick J; Mar 4, 2008; 16 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488839; NRL/JA/7320--07-7329; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The evolution of anticyclonic vortices in the presence of topographic effects associated with continental slope steepness
and orientation is investigated using the Hybrid Coordinate Ocean Model. The trajectories of the vortices are analyzed using
various configurations of slope steepness and orientation, including a flat bottom. As the steepness of the slope is increased,
the development and evolution of a counter-rotating subsurface vortex (′deep cyclone’) is strongly dispersive resulting in
strong zonal translation over the slope, although the translation is southwest with a coherent deep cyclone, in the flat bottom

89

http://hdl.handle.net/100.2/ADA488474


case. In particular, the zonal translation is faster with a gentle slope (relative to the flat bottom case) due to an upslope tilt of
the deep cyclone. As the surface vortex collides with the steep topography, the deflection angle increases as the slope increases
(i.e. it deflects along slope) at the same time the bottom vorticity peaks. generating a ′collision’ cyclone and a slope jet south
of the vortex-slope impact. In the realistic steep slope case, along slope translation is dominant when the vortex departs
over/near the slope, although the vortex strongly collides with (and rapidly crosses) the slope if it has strong westward inertia.
During the cross-slope translation, vorticity restoration by vortex compression occurs with relatively small poleward
translation. At the point of maximum bottom vorticity, rapid vortex erosion occurs horizontally and vertically and
southwestward translation is restored. Comparison of vortex translation over four different slope orientations suggests that the
vortex is strongly affected by the location of adjacent cyclones which tend to propagate onshore and poleward simultaneously,
and that the combined planetary and topographic Beta-effect slows the vortex translation on the northern slope.
DTIC
Anticyclones; Continental Shelves; Topography; Vortices

20080046732 Savannah River National Lab., Aiken, SC, USA
Foam Density Sensitivity Study for the 9977 Package
Gorczyca, J.; Tsu-Te Wu, T.; May 02, 2008; 11 pp.; In English
Contract(s)/Grant(s): DE-AC09-96SR18500
Report No.(s): DE2008-934824; WSRC-STI-2008-00233; No Copyright; Avail.: National Technical Information Service
(NTIS)

Two layers of insulation fill the volume of the 9977 package between the drum liner and the shell. One of these layers
is composed of General Plastics FR-3716 polyurethane foam (also known as Last-A-Foam(reg-sign)), poured through fill
holes in the drum bottom and foamed in place. There was concern that the density of the foam insulating layer may vary due
to the manufacturing process and that variations in foam density would compromise the safety basis of the package. Thus, a
structural finite element analysis was performed to investigate this concern. The investigation examined the effect of replacing
the material properties for the FR-3716 polyurethane foam, which has a density equal to 16 lb(sub m)/ft(sup 3), with material
properties of similar foam with varying densities through finite element analysis of hypothetical accident conditions (HAC)
pertaining to impact conditions. The results showed that the functional performance of the containment vessel (CV) was not
compromised under the conditions investigated.
NTIS
Foams; Packaging; Radioactive Materials; Sensitivity

20080046758 Air Force Research Lab., Hanscom AFB, MA USA
Turbulence Instrumentation for Stratospheric Airships
Duell, Mark L; Saupe, Lawrence M; Barbeau, Brent E; Robinson, Kris D; Jumper, George Y; Sep 2007; 83 pp.; In English;
Original contains color illustrations
Contract(s)/Grant(s): Proj-1010
Report No.(s): AD-A488982; AFRL-RV-HA-TR-2007-1099; No Copyright; Avail.: Defense Technical Information Center
(DTIC)

Both commercial and high altitude aircraft such as the U-2 may encounter turbulence in flight. The turbulence seems to
be associated with buoyancy waves generated by flow over mountains that can break into turbulence. The exact nature of the
wave breaking is not fully understood, and forecast models need to be examined to determine their ability to forecast
turbulence. The High Altitude Airship is designed to investigate these phenomena. In order to sense atmospheric turbulence
at altitudes of the expected flight of the High Altitude Airship of around 65,000ft, a prototype ionic anemometer was
constructed. The instrument was checked out in flow at one atmosphere using an available flow channel. It was then checked
in a Bell Jar at the density conditions expected at high altitude. For the remaining flow test at high altitudes, it was decided
to construct an inexpensive wind tunnel which could operate under vacuum at near target altitudes. This report documents the
design and checkout of the tunnel, and contains recommendations for further work.
DTIC
Airships; High Altitude; Stratosphere; Turbulence

20080046977 NASA Johnson Space Center, Houston, TX, USA
Orion Post-Landing Crew Thermal Control Modeling and Analysis Results
Cross, Cynthia D.; Bue, Grant; Rains, George E.; [2009]; 1 pp.; In English; International Conference on Environmental
Systems, 12-16 Jul. 2009, Savannah, GA, USA; Copyright; Avail.: Other Sources; Abstract Only

In a vehicle constrained by mass and power, it is necessary to ensure that during the process of reducing hardware mass
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and power that the health and well being of the crew is not compromised in the design process. To that end, it is necessary
to ensure that in the final phase of flight - recovery, that the crew core body temperature remains below the crew cognitive
deficit set by the Constellation program. This paper will describe the models used to calculate the thermal environment of the
spacecraft after splashdown as well as the human thermal model used to calculate core body temperature. Then the results of
these models will be examined to understand the key drivers for core body temperature. Finally, the analysis results will be
used to show that additional cooling capability must be added to the vehicle to ensure crew member health post landing.
Author
Temperature Control; Constellation Program; Orion Constellation; Cooling; Thermal Environments

20080047023 Center for Mathematics and Computer Science, Amsterdam, Netherlands
State-Dependent Importance Sampling for a Slow-Down Tandem Queue
Miretskiy, D. I.; Scheinhardt, W. R. W.; Mandjes, M. R. H.; Aug. 2008; 32 pp.; In English
Report No.(s): PB2009-101778; PNA-R0811; Copyright; Avail.: National Technical Information Service (NTIS)

In this paper we investigate an advanced variant of the classical (Jackson) tandem queue, i.e., a two-node system with
server slow-down. The slow-down mechanism has the primary objective to protect the downstream queue from frequent
overflows, and it does so by reducing the service speed of the upstream queue as soon as the number of jobs in the downstream
queue reaches some pre-specified threshold. To assess the efficacy of such a policy, techniques are needed for evaluating
overflow metrics of the second queue. We focus on the estimation of the probability of the following rare event - overflow
in the downstream queue before exhausting the system, starting from any given state in the state space. Due to the rarity of
the event under consideration, naive, direct Monte Carlo simulation is often infeasible. We therefore rely on the application
of importance sampling to obtain variance reduction. The principal contribution of this paper is that we construct an
importance sampling scheme that is asymptotically efficient. In more detail, the paper addresses the following issues: (1) We
rely on powerful heuristics to identify the exponential decay rate of the probability under consideration, and verify this result
by applying sample-path large deviations techniques; (2) Immediately from these heuristics, we develop a proposal for a
change of measure to be used in importance sampling; and (3) We prove that the resulting algorithm is asymptotically efficient,
which effectively means that the number of runs required to obtain an estimate with fixed precision grows subexponentially
in the buffer size. We stress that our method to prove asymptotic efficiency is substantially shorter and more straightforward
than those usually provided in the literature. Also our setting is more general than the situations analyzed so far, as we allow
the process to start off at any state of the state space, and in addition we do not impose any conditions on the values of the
arrival rate and service rates, as long as the underlying queueing system is stable.
NTIS
Sampling; Heuristic Methods; Queueing Theory

20080047050 Center for Mathematics and Computer Science, Amsterdam, Netherlands
State-Dependent Importance Sampling for a Jackson Tandem Network
Miretskiy, D. I.; Scheinhardt, W. R. W.; Mandjes, M. R. H.; Apr. 2008; 36 pp.; In English
Report No.(s): PB2009-101773; Copyright; Avail.: National Technical Information Service (NTIS)

This paper considers importance sampling as a tool for rare-event simulation. The focus is on estimating the probability
of overflow in the downstream queue of a Jacksonian two-node tandem queue - it is known that in this setting ‘traditional’
state-independent importance-sampling distributions perform poorly. We therefore concentrate on developing a state-
dependent change of measure, that we prove to be asymptotically efficient. More specific contributions are the following: (i)
We concentrate on the probability of the second queue exceeding a certain predefined threshold before the system empties.
Importantly, we identify an asymptotically efficient importance-sampling distribution for any initial state of the system; (ii)
The choice of the importance-sampling distribution is backed up by appealing heuristics that are rooted in large-deviations
theory; and (iii) Our method for proving asymptotic efficiency is substantially more straightforward than some that have been
used earlier. The paper is concluded by simulation experiments that show a considerable speed up.
NTIS
Sampling; Simulation; Estimating; Probability Theory

20080047052 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Transient Analysis of Markov-Fluid-Driven Queues
Es-Saghouani, A.; Mandjes, M. R. H.; May 2008; 24 pp.; In English
Report No.(s): PB2009-101775; PNA-R0808; Copyright; Avail.: National Technical Information Service (NTIS)

In this paper we study two transient characteristics of a Markov-fluid-driven queue, i.e., the busy period and the
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covariance function of the workload process. Both metrics are captured in terms of their Laplace transforms.
NTIS
Fluid Flow; Transformations (Mathematics); Covariance

20080047084 NASA Johnson Space Center, Houston, TX, USA
Testing and Model Correlation of Sublimator Driven Coldplate Coupons
Sheth, Rubik; Stephan, Ryan; Leimkuehler, Thomas O.; [2008]; 1 pp.; In English; International Conference on Environmental
Systems, 12-16 Jul. 2009, Savannah, GA, USA
Contract(s)/Grant(s): 119103; Copyright; Avail.: Other Sources; Abstract Only

The Sublimator Driven Coldplate (SDC) is a unique piece of thermal control hardware that has several advantages over
a traditional thermal control scheme. The principal advantage is the possible elimination of a pumped fluid loop, potentially
saving mass, power, and complexity. Because this concept relies on evaporative heat rejection techniques, it is primarily useful
for short mission durations. Additionally, the concept requires a conductive path between the heat-generating component and
the heat rejection device. Therefore, it is mostly a relevant solution for a vehicle with a relatively low heat rejection
requirement. Coupon level tests were performed at NASA’s Johnson Space Center to better understand the basic operational
principles and to validate the analytical methods being used for the SDC development. This paper outlines the results of the
SDC coupon tests, the subsequent thermal model correlation, and a description of the SDC Engineering Development Unit
design.
Author
Heat Radiators; Temperature Control; Evaporation; Sublimation

35
INSTRUMENTATION AND PHOTOGRAPHY

Includes remote sensors; measuring instruments and gages; detectors; cameras and photographic supplies; and holography. For aerial
photography see 43 Earth Resources and Remote Sensing. For related information see also 06 Avionics and Aircraft Instrumentation;
and 19 Spacecraft Instrumentation and Astrionics.

20080046426 Carnegie-Mellon Univ., Pittsburgh, PA USA
Simultaneous Placement and Scheduling of Sensors
Krause, Andreas; Rajagopal, Ram; Gupta, Anupam; Guestrin, Carlos; Oct 2008; 33 pp.; In English
Contract(s)/Grant(s): CNS-0509383; CNS-0625518
Report No.(s): AD-A488403; CMU-ML-08-114; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488403

We consider the problem of monitoring spatial phenomena, such as road speeds on a highway, using wireless sensors with
limited battery life. A central question is to decide where to locate these sensors to best predict the phenomenon at the unsensed
locations. However, given the power constraints, we also need to determine when to selectively activate these sensors in order
to maximize the performance while satisfying lifetime requirements. Traditionally, these two problems of sensor placement
and scheduling have been considered separately from each other; one first decides where to place the sensors, and then when
to activate them. In this paper, we present an efficient algorithm, eSPASS, that simultaneously optimizes the placement and
the schedule. We prove that eSPASS provides a constant-factor approximation to the optimal solution of this NP-hard
optimization problem. A salient feature of our approach is that it obtains ‘balanced’ schedules that perform uniformly well over
time, rather than only on average. We then extend the algorithm to allow for a smooth power-accuracy tradeo . Our algorithm
applies to complex settings where the sensing quality of a set of sensors is measured, e.g., in the improvement of prediction
accuracy (more formally, to situations where the sensing quality function is submodular). We present extensive empirical
studies on several sensing tasks, and our results show that simultaneously placing and scheduling gives drastically improved
performance compared to separate placement and scheduling (e.g., a 33% improvement in network lifetime on the traffic
prediction task).
DTIC
Detectors; Scheduling
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20080046479 OptiMetrics, Inc., Bel Air, MD USA
Chemical-Biological-Radiological Reconnaissance Performance Functional Analysis (PFA)
Wysocki, Frank; Bray, John; Corbett, Mark; Jun 13, 2007; 20 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488510; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488510

The Performance Functional Analysis ( Performance Functional Analysis (PFA) examines all aspects of chemical-
biological-radiological reconnaissance. It focuses on mission execution, function feasibility, and system performance to
identify capability gaps at various levels.
DTIC
Biological Effects; Detection; Functional Analysis; Radiology; Reconnaissance; Reliability Analysis

20080046488 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Blind Grid Scoring Record No. 900
McClung, J S; Fling, Rick; McClung, Christina; Burch, William; Lombardo, Leonardo; McDonnell, Patrick; Hamilton, Booz
A; Aug 2008; 63 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-DTC-8-CO-160-UXO-021
Report No.(s): AD-A488529; ATC-9792; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488529

This scoring record documents the efforts of Sky Research, Inc. to detect and discriminate inert unexploded ordnance
(UXO) utilizing the APG Standardized UXO Technology Demonstration Site Blind Grid. This Scoring Record was
coordinated by J. Stephen McClung and the Standardized UXO Technology Demonstration Site Scoring Committee.
Organizations on the committee include the U.S. Army Corps of Engineers, the Environmental Security Technology
Certification Program, the Strategic Environmental Research and Development Program, the Institute for Defense Analysis,
the U.S. Army Environmental Command, and the U.S. Army Aberdeen Test Center.
DTIC
Explosives Detection; Scoring; Standardization

20080046574 Corps of Engineers, Mobile, AL USA
Airborne Lidar Surveys and Regional Sediment Management
Wozencraft, Jennifer M; Irish, Jennifer L; Jan 2000; 11 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488629; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Airborne lidar is an ideal tool for surveying regional scale projects. It is the only tool that can economically provide
synoptic bathymetric and topographic data on a regional scale, which is the type of data required for nearshore coastal studies
like the Regional Sediment Management Demonstration Program (RSMDP) of the US Army Corps of Engineers Mobile
District. The goal of this program is to link changes in nearshore terrain with hydrodynamic forcing. The SHOALS (Scanning
Hydrographic Operational Airborne Lidar Survey) system has been used to collect regional data for the demonstration
program. SHOALS data gives a three-dimensional quantification of a region at a particular point in time. Comparison of
SHOALS data sets quantifies changes that have occurred between surveys. This paper gives an overview of SHOALS, the
RSMDP and the SHOALS data sets that have been collected for the region. An example of how SHOALS is used throughout
the region is given by detailing SHOALS data analysis at East Pass, Florida, USA.
DTIC
Airborne Equipment; Coasts; Hydrography; Optical Radar; Sediments; Surveys

20080046590 Naval Postgraduate School, Monterey, CA USA
LIDAR Design for Space Situational Awareness
Gast, David; Sep 2008; 97 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488685; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Space Situational Awareness (SSA) is a growing concern for National Security Among the many methods of increasing
SSA is the use of space-based Laser Imaging, Detection And Ranging (LIDAR) sensors to detect, track, classify or image other
spacecraft. This Thesis explores the unique trade-spaces and design decisions faced by an engineer designing such a system.
It provides an overview of the basic operational principles, the major components, the impact of one design choice on all other
decisions, and guidelines for making design choices when designing a space based LIDAR for Space Situational Awareness
applications. System operational constraints, demands on the host spacecraft, and potential impacts on other spacecraft are
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explored. Finally, an illustrative system design is presented, demonstrating the interaction between system requirements,
system design, and component selection.
DTIC
Optical Radar; Situational Awareness

20080046596 Naval Postgraduate School, Monterey, CA USA
Detection of IED Emplacement in Urban Environments
O’Hara, Matthew P; Sep 2008; 61 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488723; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This research will be focused on discovering patterns of activity that lead to the emplacement of IEDs by terrorists in
urban environments. This research will employ a network in a predictive mode by looking for suspicious activity patterns and
raising alerts when a pre-determined level of confidence is achieved in the prediction. The scope of this thesis will be to
conduct various experiments using wireless sensor network motes to detect the presence of magnetic material. Using various
configurations of the motes, a pattern will be established that best predicts the presence of IEDs in a busy urban environment.
The configurations will be designed and tested for reliability and coverage to support detection in various urban settings. The
results show that wireless sensor networks in conjunction with other anti-IED methods prove useful for the detection of IED
material in urban settings. A wireless sensor network configured with proper equipment provides useful results for detecting
IEDs and shows potential for correctly predicting behavior associated personnel carrying IED material.
DTIC
Cities; Detection; Explosive Devices

20080046614 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Blind Grid Scoring Record Number 909 (Sky Research, Inc.)
Fling, Rick; McClung, Christina; McClung, J S; Burch, William; Lombardo, Leonardo; McDonnell, Patrick; Sep 2008;
53 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-8-CO-160-UXO-021
Report No.(s): AD-A488775; ATC-9803; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This scoring record documents the efforts of Sky Research, Inc. to detect and discriminate inert unexploded ordnance
(UXO) utilizing the YPG Standardized UXO Technology Demonstration Site Blind Grid. This Scoring Record was
coordinated by J. Stephen McClung and the Standardized UXO Technology Demonstration Site Scoring Committee.
Organizations on the committee include the U.S. Army Corps of Engineers, the Environmental Security Technology
Certification Program, the Strategic Environmental Research and Development Program, the Institute for Defense Analysis,
the U.S. Army Environmental Command, and the U.S. Army Aberdeen Test Center.
DTIC
Ammunition; Evaluation; Ordnance; Scoring; Standardization; System Effectiveness

20080046615 Naval Postgraduate School, Monterey, CA USA
Validation of High Frequency Radar Used in Ocean Surface Current Mapping via in-situ Drifting Buoys
Wright, George; Sep 2008; 110 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488776; No Copyright; Avail.: Defense Technical Information Center (DTIC)

High frequency (HF) radar and its application to mapping ocean surface currents is a relatively new field of study in
oceanography. Nevertheless, this scientific field produces real, tangible, accurate real-time results readily available to the
military operational planner. The information gained through this process aids in the planning and execution of littoral
operations via the development of the battle-space environment. Additionally, commercial use of this information can aide in
the containment of coastal oil spills, efforts in search and rescue, and the execution of coastal engineering projects. Indeed,
the utilization of High Frequency radar in the ocean environment has many beneficial qualities used by a wide variety of
organizations. This study focuses on the validation aspects of High Frequency radar through the use of four drifters placed
in-situ from 23-27 January 2008 on the Central California Coast from Monterey to San Francisco. A second experiment was
conducted from 01-10 April 2008 involving 32 drifters placed west of the San Francisco Bay. Various statistical comparisons
of radial current velocity data from 12 CODAR (Coastal Ocean Dynamics Application Radar) stations to the radial velocity
data of each of the drifters will be analyzed.
DTIC
Buoys; High Frequencies; Ocean Currents; Ocean Surface; Oceanography
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20080046617 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Moguls Scoring Record Number 912 (Sky Research, Inc.)
McClung, J S; Fling, Rick; McClung, Christina; Burch, William; Lombardo, Leonardo; McDonnell, Patrick; Sep 2008;
63 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-8-CO-160-UXO-021
Report No.(s): AD-A488778; ATC-9806; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This scoring record documents the efforts of Sky Research, Inc. to detect and discriminate inert unexploded ordnance
(UXO) utilizing the YPG Standardized UXO Technology Demonstration Site Moguls. This Scoring Record was coordinated
by J. Stephen McClung and the Standardized UXO Technology Demonstration Site Scoring Committee. Organizations on the
committee include the U.S. Army Corps of Engineers, the Environmental Security Technology Certification Program, the
Strategic Environmental Research and Development Program, the Institute for Defense Analysis, the U.S. Army
Environmental Command, and the U.S. Army Aberdeen Test Center.
DTIC
Ammunition; Evaluation; Ordnance; Scoring; Standardization; System Effectiveness

20080046620 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Woods Scoring Record Number 902 (Sky Research, Inc.)
McClung, J S; Fling, Rick; McClung, Christina; Burch, William; Lombardo, Leonardo; McDonnell, Patrick; Aug 2008;
68 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-8-CO-160-UXO-021
Report No.(s): AD-A488781; ATC-9797; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This scoring record documents the efforts of Sky Research, Inc. to detect and discriminate inert unexploded ordnance
(UXO) utilizing the APG Standardized UXO Technology Demonstration Site Woods. This Scoring Record was coordinated
by J. Stephen McClung and the Standardized UXO Technology Demonstration Site Scoring Committee. Organizations on the
committee include the U.S. Army Corps of Engineers, the Environmental Security Technology Certification Program, the
Strategic Environmental Research and Development Program, the Institute for Defense Analysis, the U.S. Army
Environmental Command, and the U.S. Army Aberdeen Test Center.
DTIC
Ammunition; Evaluation; Forests; Ordnance; Scoring; Standardization; System Effectiveness

20080046625 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Open Field Scoring Record Number 910 (Sky Research, Inc.)
McClung, J S; Fling, Rick; McClung, Christina; Burch, William; Lombardo, Leonardo; McDonnell, Patrick; Sep 2008;
56 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-8-CO-160-UXO-021
Report No.(s): AD-A488790; ATC-9804; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This scoring record documents the efforts of Sky Research, Inc. to detect and discriminate inert unexploded ordnance
(UXO) utilizing the YPG Standardized UXO Technology Demonstration Site Open Field. This Scoring Record was
coordinated by J. Stephen McClung and the Standardized UXO Technology Demonstration Site Scoring Committee.
Organizations on the committee include the U.S. Army Corps of Engineers, the Environmental Security Technology
Certification Program, the Strategic Environmental Research and Development Program, the Institute for Defense Analysis,
the U.S. Army Environmental Command, and the U.S. Army Aberdeen Test Center.
DTIC
Ammunition; Evaluation; Ordnance; Scoring; Standardization; System Effectiveness

20080046626 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Desert Extreme Scoring Record Number 911 (Sky Research, Inc.)
McClung, J S; Fling, Rick; McClung, Christina; Burch, William; Lombardo, Leonardo; McDonnell, Patrick; Sep 2008;
56 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-8-CO-160-UXO-021
Report No.(s): AD-A488792; ATC-9805; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This scoring record documents the efforts of Sky Research, Inc. to detect and discriminate inert unexploded ordnance
(UXO) utilizing the YPG Standardized UXO Technology Demonstration Site Desert Extreme. This Scoring Record was
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coordinated by J. Stephen McClung and the Standardized UXO Technology Demonstration Site Scoring Committee.
Organizations on the committee include the U.S. Army Corps of Engineers, the Environmental Security Technology
Certification Program, the Strategic Environmental Research and Development Program, the Institute for Defense Analysis,
the U.S. Army Environmental Command,and the U.S. Army Aberdeen Test Center.
DTIC
Ammunition; Deserts; Evaluation; Ordnance; Scoring; Standardization; System Effectiveness

20080046632 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Open Field Scoring Record No. 908
McClung, J S; Fling, Rick; McClung, Christina; Burch, William; Lombardo, Leonardo; McDonnell, Patrick; Aug 2008;
50 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-8-CO-160-UXO-021
Report No.(s): AD-A488813; ATC-9788; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This scoring record documents the efforts of VF Warner and Associates Inc. to detect and discriminate inert unexploded
ordnance (UXO) utilizing the APG Standardized UXO Technology Demonstration Site Open Field. This Scoring Record was
coordinated by J. Stephen McClung and the Standardized UXO Technology Demonstration Site Scoring Committee.
Organizations on the committee include the U.S. Army Corps of Engineers, the Environmental Security Technology
Certification Program, the Strategic Environmental Research and Development Program, the Institute for Defense Analysis,
the U.S. Army Environmental Command, and the U.S. Army Aberdeen Test Center.
DTIC
Ammunition; Evaluation; Explosives Detection; Scoring; Standardization; System Effectiveness

20080046839 Government Accountability Office, Washington, DC, USA
Combating Nuclear Smuggling: DHS’s Phase 3 Test Report on Advanced Portal Monitors Does Not Fully Disclose the
Limitations of the Test Results
Sep. 2008; 27 pp.; In English
Report No.(s): PB2009-102067; GAO-08-979; No Copyright; Avail.: CASI: A03, Hardcopy

The Department of Homeland Security’s (DHS) Domestic Nuclear Detection Office (DNDO) is responsible for addressing
the threat of nuclear smuggling. Radiation detection portal monitors are part of the U.S. defense against such threats. In 2007,
Congress required that funds for new advanced spectroscopic portal (ASP) monitors could not be spent until the Secretary of
DHS certified that these machines represented a significant increase in operational effectiveness over currently deployed portal
monitors. In addition to other tests, DNDO conducted the Phase 3 tests on ASPs to identify areas in which the ASPs needed
improvement. GAO was asked to assess (1) the degree to which the Phase 3 test report accurately depicts the test results and
(2) the appropriateness of using the Phase 3 test results to determine whether ASPs represent a significant improvement over
current radiation detection equipment. GAO also agreed to provide its observations on special tests conducted by Sandia
National Laboratories (SNL). Because the limitations of the Phase 3 test results are not appropriately stated in the Phase 3 test
report, the report does not accurately depict the results from the tests and could potentially be misleading. In the Phase 3 tests,
DNDO performed a limited number of test runs. Because of this, the test results provide little information about the actual
performance capabilities of the ASPs.
NTIS
Radiation Detectors; Spectroscopy; Performance Tests; Defense Program; Security

20080046990 ATK Space, Hampton, VA, USA
The Development of Point Doppler Velocimeter Data Acquisition and Processing Software
Cavone, Angelo A.; November 2008; 142 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): NNL07AA00B; WBS 599489.02.07.07.06.02
Report No.(s): NASA/CR-2008-215545; Copyright; Avail.: CASI: A07, Hardcopy

In order to develop efficient and quiet aircraft and validate Computational Fluid Dynamic predications, aerodynamic
researchers require flow parameter measurements to characterize flow fields about wind tunnel models and jet flows. A
one-component Point Doppler Velocimeter (pDv), a non-intrusive, laser-based instrument, was constructed using a
design/develop/test/validate/deploy approach. A primary component of the instrument is software required for system
control/management and data collection/reduction. This software along with evaluation algorithms, advanced pDv from a
laboratory curiosity to a production level instrument. Simultaneous pDv and pitot probe velocity measurements obtained at
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the centerline of a flow exiting a two-inch jet, matched within 0.4%. Flow turbulence spectra obtained with pDv and a hot-wire
detected the primary and secondary harmonics with equal dynamic range produced by the fan driving the flow.
Novel,hardware and software methods were developed, tested and incorporated into the system to eliminate and/or minimize
error sources and improve system reliability.
Author
Particle Image Velocimetry; Laser Doppler Velocimeters; Data Acquisition; Data Processing; Fluid Flow; Velocity
Measurement; Computational Fluid Dynamics; Aerodynamic Characteristics

20080047037 Military Academy, West Point, NY USA
Automatic Identification Technology for Arms Room Management
Willis, John B; Jun 2007; 27 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488279; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488279

Benefits of RFID * Automatic identification of weapons and equipment * Rapid authentication of soldiers and armorers
* Information-rich environment, powered by RFID association * Captures, stores, and correlates detailed information about
all system transactions.
DTIC
Computer Information Security; Weapons; Identifying

20080047097 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
640 x 512 Pixels Long-Wavelength Infrared (LWIR) Quantum-Dot Infrared Photodetector (QDIP) Imaging Focal
Plane Array
Gunapala, Sarath D.; Bandara, Sumith V.; Hill, Cory J.; Ting, David Z.; Liu, John K.; Rafol, Sir B.; Blazejewski, Edward R.;
Mumolo, Jason M.; Keo, Sam A.; Krishna, Sanjay; Chang, Y. -C.; Shott, Craig A.; IEEE Journal of Quantum Electronics;
March 3, 2007; ISSN 0018-9197; Volumre 43, No. 3, pp. 230-237; In English; Original contains color and black and white
illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41016; http://dx.doi.org/10.1109/JQE.2006.889645

Epitaxially grown self-assembled. InAs-InGaAs-GaAs quantum dots (QDs) are exploited for the development of
large-format long-wavelength infrared focal plane arrays (FPAs). The dot-in-a-well (DWELL) structures were experimentally
shown to absorb both 45 degrees and normal incident light, therefore, a reflection grating structure was used to enhance the
quantum efficiency. The devices exhibit peak responsivity out to 8.1 micrometers, with peak detectivity reaching
approximately 1 X 10(exp 10) Jones at 77 K. The devices were fabricated into the first long-wavelength 640 x 512 pixel QD
infrared photodetector imaging FPA, which has produced excellent infrared imagery with noise equivalent temperature
difference of 40 mK at 60-K operating temperature.
Author
Infrared Imagery; Indium Gallium Arsenides; Focal Plane Devices; Quantum Dots; Infrared Radiation

36
LASERS AND MASERS

Includes lasing theory, laser pumping techniques, maser amplifiers, laser materials, and the assessment of laser and maser outputs.
For cases where the application of the laser or maser is emphasized see also the specific category where the application is treated. For
related information see also 76 Solid-State Physics.

20080045542 Tech-X Corp., Boulder, CO USA
Kinetic Modeling of Laser-Induced Fusion
Messmer, Peter; Paul, Kevin; Stoltz, Peter; Cambier, Jean-Luc; Sep 2007; 27 pp.; In English
Contract(s)/Grant(s): RP060281; Proj-2304
Report No.(s): AD-A485333; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485333

Thermal neutrons are of considerable interest to the Department of Defense and for commercial applications. Unlike high
energy photons, neutrons easily penetrate high density targets, but get effectively absorbed by low density materials like
paraffin, nylon or explosives. This makes them attractive complements to X-rays for radiographic applications, e.g. for the
detection or inspection of explosives inside steel casings. The key challenge is to develop a compact generator for thermal
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neutrons with large enough flux. The limited availability of radio-isotopes, combined with the relatively short half-life, safety
constraints and regulatory requirements make them unattractive for wide-spread use. An alternative design exploits the
Deuterium-Tritium (D-T) fusion, which generates Alpha particles and fast neutrons. In these sources, Deuterium ions are
accelerated to about 130 keV and hit a Tritium target. The acceleration of Deuterium ions is usually accomplished in a diode
configuration. Recently, considerable success has been achieved in the acceleration of ions via laser-matter interaction. In this
project we investigated whether laser-accelerated ions could undergo nuclear fusion in an adequately designed target and could
be used for neutron sources. We therefore enhanced our proprietary plasma simulation code VORPAL with a model for fusion
reactions and investigated the generation of neutrons in shaped D-T targets. We find that neutron fluxes large enough for
radiographic applications can be generated by utilizing moderate (~ 10(exp 17)-10(exp 18) W/sq cm) laser intensities.
DTIC
Deuterium; Kinetics; Lasers; Nuclear Fusion; Photons; Thermal Neutrons

20080046428 Army Engineer Research and Development Center, Vicksburg, MS USA
SHOALS Toolbox: Software to Support Visualization and Analysis of Large, High-Density Data Sets
Wozencraft, Jennifer M; Lillycrop, W J; Kraus, Nicholas C; Jun 2002; 9 pp.; In English
Report No.(s): AD-A488408; ERDC/CHL-CHETN-IV-43; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488408

The Coastal and Hydraulics Engineering Technical Note (CHETN) described herein outlines the capabilities of SHOALS
Toolbox, a stand-alone software package designed to facilitate the use of SHOALS (Scanning Hydrographic Operational
Airborne Lidar Survey) and other high-density survey data in engineering analyses. The SHOALS Toolbox comprises a suite
of tools with which to visualize, manipulate, and analyze SHOALS data, in keeping with current U.S. Army Corps of
Engineers (USACE) computer and engineering analysis standards. The SHOALS Toolbox is available free to all USACE
elements and their contractors. SHOALS is an airborne laser system that makes water-depth soundings (Figure 1). The laser
is collimated red (1,064 nanometers nm) and green (532 nm) light pulsed at a rate of 400 Hz. A scanning mirror directs each
laser pulse toward the sea surface and into the forward flight path of the aircraft. Receivers in the aircraft detect the return of
each pulse from the sea surface (‘specular interface reflection,’ Figure 2) and sea floor (‘diffuse bottom reflection’ and
‘reflected bottom signal,’ Figure 2). These returns are analyzed to determine water depth or land elevation for each laser pulse.
Each measurement is geo-positioned using either pseudo-range or carrier-phase GPS techniques. The result is an XYZ data
set containing measurements spaced approximately 4-8 m apart and covering nearshore land elevations through water depths
as great as 60 m.
DTIC
Computer Programs; Computer Storage Devices; Pulsed Lasers; Shoals; Software Development Tools

20080046664 National Oceanic and Atmospheric Administration, Rockville, MD USA
Airborne Laser Hydrography: System Design and Performance Factors
Guenther, Gary C; Mar 1985; 397 pp.; In English
Report No.(s): AD-A488936; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The National Ocean Service (NOS) within NOAA is the agency responsible for charting U.S. coastal waters and the Great
Lakes. Methods are being sought to improve the efficiency of shallow-water hydrography. In 1980, NOS spent $10 million
to operate a fleet of hydrographic survey vessels which use sonar to acquire shallow-water data for the production of nautical
charts. The cost of hydrographic surveys for charting purposes has increased steadily as a result of inflationary pressures, the
increased amount of surveying performed, and the need for more thorough surveys. Ways are sought to counter this trend by
pursuing means for reducing cost, manpower, and data collection time while simultaneously improving sounding distribution
and increasing productivity to satisfy growing user requirements. Such improvements are acceptable, however, only as long
as the resulting data continues to meet the stringent accuracy standards established by the International Hydrographic Bureau
(IHB).
DTIC
Airborne Lasers; Hydrography; Lasers; Shallow Water; Systems Engineering
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20080046766 Air Force Research Lab., Hanscom AFB, MA USA
Terahertz Gain on Inter-Valence-Band Transitions in Multilayer Delta-Doped p-GaAs Structures
Dolguikh, M V; Muravjo, A V; Peale, Robert E; Bliss, David; Lynch, Candace; Weyburne, David W; Buchwald, Walter R;
May 17, 2006; 11 pp.; In English
Contract(s)/Grant(s): Proj-2305
Report No.(s): AD-A488386; AFRL-RY-HS-TP-2008-0020; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488386

A concept for a terahertz laser in vapor-phase-grown homoepitaxial GaAs with spatially periodic doping profile was
theoretically explored. Monte Carlo simulation of hole transport in multilayer delta-doped p-GaAs/GaAs structures in crossed
electric and magnetic fields was performed to investigate possibilities of the terahertz amplification on intervalence-band
light-to-heavy hole transitions. The results are compared to those calculated for uniformly doped bulk p-GaAs and recently
proposed p-Ge/Ge structures. The improvement in the gain for delta-doped p-GaAs structures is about approximately 2 - 3
times over bulk p-GaAs. Terahertz laser generation in the considered GaAs device concept appears feasible, as is growth of
structures with active thicknesses sufficient to support quasioptical cavity solutions at 100 microns vacuum wavelengths.
Potential applications for the considered laser device include sensing of chem/bio agents and explosives, biomedical imaging,
non-destructive testing, and communications.
DTIC
Doped Crystals; Far Infrared Radiation; Gallium Arsenide Lasers; Gallium Arsenides; Lasers; Valence

20080047031 NASA Langley Research Center, Hampton, VA, USA
The Selection of Q-Switch for a 350mJ Air-borne 2-micron Wind Lidar
Petros, Mulugeta; Yu, Jirong; Trieu, Bo; Bai, Yingxin; Petzar, Paul; Singh, Upendra N.; November 17, 2008; 9 pp.; In English;
SPIE Asia Pacific Remote Sensing 2008, 17-21 Nov. 2008, Noumea, New Caledonia; Original contains color and black and
white illustrations
Contract(s)/Grant(s): WBS 478643.02.02.02.10; Copyright; Avail.: CASI: A02, Hardcopy

In the process of designing a coherent, high energy 2micron, Doppler wind Lidar, various types of Q-Switch materials
and configurations have been investigated for the oscillator. Designing an oscillator with a relatively low gain laser material,
presents challenges related to the management high internal circulating fluence due to high reflective output coupler. This
problem is compounded by the loss of hold-off. In addition, the selection has to take into account the round trip optical loss
in the resonator and the loss of hold-off. For this application, a Brewster cut 5mm aperture, fused silica AO Q-switch is
selected. Once the Q-switch is selected various rf frequencies were evaluated. Since the Lidar has to perform in single
longitudinal and transverse mode with transform limited line width, in this paper, various seeding configurations are presented
in the context of Q-Switch diffraction efficiency. The master oscillator power amplifier has demonstrated over 350mJ output
when the amplifier is operated in double pass mode and higher than 250mJ when operated in single pass configuration. The
repetition rate of the system is 10Hz and the pulse length 200ns.
Author
Doppler Radar; Q Switched Lasers; Radio Frequencies; Optical Radar; Laser Materials; Spectral Line Width; Optical
Resonators; Fluence

20080047096 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Multilaser Herriott Cell for Planetary Tunable Laser Spectrometers
Tarsitano, Christopher G.; Webster, Christopher R.; Applied Optics; September 24, 2007; Volume 46, No. 28, pp. 6923-6935;
In English; Original contains black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41014; http://dx.doi.org/10.1364/AO.46.006923

Geometric optics and matrix methods are used to mathematically model multilaser Herriott cells for tunable laser
absorption spectrometers for planetary missions. The Herriott cells presented accommodate several laser sources that follow
independent optical paths but probe a single gas cell. Strategically placed output holes located in the far mirrors of the Herriott
cells reduce the size of the spectrometers. A four-channel Herriott cell configuration is presented for the specific application
as the sample cell of the tunable laser spectrometer instrument selected for the sample analysis at Mars analytical suite on the
2009 Mars Science Laboratory mission.
Author
Tunable Lasers; Laser Spectrometers; Absorption Spectroscopy; Geometrical Optics; Matrix Methods
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37
MECHANICAL ENGINEERING

Includes mechanical devices and equipment; machine elements and processes. For cases where the application of a device or the host
vehicle is emphasized see also the specific category where the application or vehicle is treated. For robotics see 63 Cybernetics,
Artificial Intelligence, and Robotics; and 54 Man/System Technology and Life Support.

20080045875 Environmental Protection Agency, Washington, DC, USA
Vehicle and Engine Compliance Activities, 2007 Progress Report
Oct. 2008; 64 pp.; In English
Report No.(s): PB2009-101826; EPA-420-R-08-011; No Copyright; Avail.: National Technical Information Service (NTIS)

Welcome to the first compliance report of the U.S. Environmental Protection Agency’s (EPA’s) Office of Transportation
and Air Quality (OTAQ). The purpose of this report is to present a convenient reference for the environmental data we generate
about mobile sources, or moving sources of air pollution. These sources include vehicles, engines, and motorized equipment
that produce exhaust and evaporative emissions. It is our job to regulate these sources of air pollution and make sure that they
comply with emissions and fuel economy requirements. Specifically, this report summarizes vehicle and engine compliance
program data we collected in 2007. These data include test results from model year (MY) 2007 certification activities plus
other types of compliance reports and test results produced during calendar year 2007. Sales data presented in this report are
based on MY 2006 sales because MY 2007 sales data were not yet available at the time of publication. National emissions
inventory data are also for 2006, as those were the most recent data at the time of publication.
NTIS
Air Pollution; Internal Combustion Engines; Pollution Control

20080046622 Oak Ridge National Lab., TN USA
Measurement of Fuel Dilution of Oil in a Diesel Engine using Laser-Induced Fluorescence Spectroscopy
Partridge, W. P.; Parks, J. E.; Oct. 01, 2007; 12 pp.; In English
Contract(s)/Grant(s): DE-AC05-00OR22725
Report No.(s): DE2008-923052; ORNL/PTS-6408; No Copyright; Avail.: National Technical Information Service (NTIS)

A technique for measuring the fuel dilution of oil in a diesel engine is presented. Fuel dilution can occur when advanced
in-cylinder fuel injection techniques are employed for the purpose of producing rich exhaust for lean NOx trap catalyst
regeneration. Laser-induced fluorescence (LIF) spectroscopy is used to monitor the oil in a Mercedes 1.7-liter engine operated
on a dynamometer platform. A fluorescent dye suitable for use in diesel fuel and oil systems is added to the engine fuel. The
LIF spectra are monitored to detect the growth of the dye signal relative to the background fluorescence of the oil; fuel mass
concentration is quantified based on a known sample set. The technique was implemented with fiber optic probes which can
be inserted at various points in the oil system of the engine. A low cost 532-nm laser diode was used for excitation of the
fluorescence. Measurements of fuel dilution of oil are presented for various in-cylinder injection strategies for rich operation
of the diesel engine. Rates of fuel dilution increase for all strategies relative to normal lean operation, and higher fuel dilution
rates are observed when extra fuel injection occurs later in the combustion cycle when fuel penetration into the cylinder wall
oil film is more likely.
NTIS
Diesel Engines; Fuels; Laser Induced Fluorescence; Spectroscopy

20080046768 Office of Naval Research, Arlington, VA USA
Navy MANTECH Annual Report Fiscal Year 2004
Feb 2005; 42 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488577; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Navy ManTech Program enables the insertion of technology for the acquisition and repair of weapons systems for
the warfighter. To that end, ManTech invests in the development and maturation of the processes for manufacturing. This
report provides a summary of the key activities of the Navy ManTech Program during FY04.
DTIC
Manufacturing; Navy; Procurement; Technology Transfer
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38
QUALITY ASSURANCE AND RELIABILITY

Includes approaches to, and methods for reliability analysis and control, quality control, inspection, maintainability, and standardization.

20080046987 NASA Marshall Space Flight Center, Huntsville, AL, USA; Michigan Univ., Ann Arbor, MI, USA
X-ray Fluorescence Spectroscopy Study of Coating Thickness and Base Metal Composition
Rolin, T. D.; Leszczuk, Y.; October 2008; 24 pp.; In English; Original contains color illustrations
Report No.(s): NASA/TM-2008-215578; M-1243; Copyright; Avail.: CASI: A03, Hardcopy

For electrical, electronic, and electromechanical (EEE) parts to be approved for space use, they must be able to meet
safety standards approved by NASA. A fast, reliable, and precise method is needed to make sure these standards are met. Many
EEE parts are coated in gold (Au) and nickel (Ni), and the thickness coating is crucial to a part s performance. A nondestructive
method that is efficient in measuring coating thickness is x-ray fluorescence (XRF) spectroscopy. The XRF spectrometer is
a machine designed to measure layer thickness and composition of single or multilayered samples. By understanding the
limitations in the collection of the data by this method, accurate composition and thickness measurements can be obtained for
samples with Au and Ni coatings. To understand the limitations of data found, measurements were taken with the XRF
spectrometer and compared to true values of standard reference materials (SRM) that were National Institute of Standards and
Technology (NIST) traceable. For every sample, six different parameters were varied to understand measurement error:
coating/substrate combination, number of layers, counting interval, collimator size, coating thickness, and test area location.
Each measurement was taken in accordance with standards set by the American Society for Testing and Materials (ASTM)
International Standard B 568.
Author
Electromechanics; X Ray Fluorescence; Coatings; Thickness; Metals

39
STRUCTURAL MECHANICS

Includes structural element design, analysis and testing; dynamic responses of structures; weight analysis; fatigue and other structural
properties; and mechanical and thermal stresses in structures. For applications see 05 Aircraft Design, Testing and Performance; and
18 Spacecraft Design, Testing and Performance.

20080045873 Army Engineer Waterways Experiment Station, Vicksburg, MS, USA
Simplified Procedures for the Design of Tall, Stiff Tieback Walls
Strom, R. W.; Nov. 2002; 202 pp.; In English
Report No.(s): PB2009-101849; ERDC/ITL-TR-02-10; No Copyright; Avail.: CASI: A10, Hardcopy

The equivalent beam on rigid support method of analysis using apparent earth-pressure envelopes is most often the design
method of choice, primarily because of its expediency in the practical design of tieback wall systems. This method provides
the most reliable solution for flexible wall systems, i.e., soldier beam-lagging systems and sheet-pile wall systems, since for
these types of systems a significant redistribution of earth pressures occurs behind the wall. Soil arching, stressing of ground
anchors, construction-sequencing effects, and lagging flexibility all cause the earth pressures behind flexible walls to
redistribute to, and concentrate at, anchor support locations. This redistribution effect in flexible wall systems cannot be
captured by equivalent beam on rigid support methods or by beam on inelastic foundation analysis methods where the active
and passive limit states are defined in terms of Rankine or Coulomb coefficients. Full-scale wall tests on flexible wall systems
indicated the active earth pressure used to define the minimum load associated with the soil springs behind the wall had to
be reduced by 50 percent to match measured behavior. Since the apparent earth-pressure diagrams used in equivalent beam
on rigid support analyses were developed from measured loads, and thus include the effects of soil aching, stressing of ground
anchors, construction-sequencing effects, and lagging flexibility, they provide a better indication of the strength performance
of flexible tieback wall systems.
NTIS
Retaining; Soils; Walls
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20080045892 Missouri Univ. of Science and Technology, Rolla, MO, USA
Preservation of Missouri Transportation Infrastructures: Strain Determination by Fiber Optics (Task V3. Load Tests
and Monitoring Sub-Task 3.6)
Watkins, S. E.; Jun. 2008; 35 pp.; In English
Contract(s)/Grant(s): DTRS98-G-0021
Report No.(s): PB2009-100649; UTC-R93; No Copyright; Avail.: National Technical Information Service (NTIS)

Structural assessment of bridge P-0962 in MODOT District 8 involved both the sensing network of fiber-optic and
electrical resistance strain gauges (ESGs). Sensing arrays were installed on the mid-span of the bridge to determine the
performance of the fiber optic strain sensors for field applications and to provide in situ measurement capability for the
strengthened bridge. Extrinsic Fabry-Perot Interferometric (EFPI) strain sensors were used to measure point strain. Dynamic
and static load tests were Performed as well as finite element analysis. Scenarios are given for the load testing along with data
filtering and processing details and performance of the fiber optic strain sensors for field applications.
NTIS
Detection; Electrical Resistance; Fiber Optics; Load Tests; Preserving; Strain Gages; Transportation

20080045936 Department of Energy, Washington, DC, USA
Safety of a Repository at Yucca Mountain
Jun. 2008; 36 pp.; In English
Report No.(s): PB2009-101011; No Copyright; Avail.: National Technical Information Service (NTIS)

This document presents a summary of why the DOE has concluded that it can safely construct and operate a repository
for SNF and HLW at Yucca Mountain in Nye County, Nevada and demonstrates that the repository system will safely limit
releases well into the future. The conclusion that the repository will be safe if constructed and operated as described in the
license application is based on DOE assessments of the ability of the repository to meet EPA standards and NRC regulations
governing a repository at Yucca Mountain. This document presents an overview of the evidence, analyses, and conclusions
that quantify and substantiate the DOE position that the repository will be safe during operations and after closure, beyond
the time when active control of the facility is needed or can be relied on, and it presents a summary of the safety findings.
The document discusses the safety of the repository in two time frames: (1) during the operation of the repository, while wastes
are shipped to Yucca Mountain, packaged and placed underground, and monitored; and (2) after the repository is permanently
closed. Each of these sections is organized to describe the safety principles governing the design and safety assessments, to
present a description of the features or components of the repository that are important to demonstrating safety, and to present
a summary of pertinent results accompanied by a discussion of why the DOE has confidence in the results.
NTIS
Mountains; Nuclear Fuels; Safety; Spent Fuels

20080045963 Hughes Associates, Inc., Baltimore, MD, USA
Analysis of Needs and Existing Capabilities for Full-Scale Fire Resistance Testing. (Revision)
Beitel, J.; Iwankiw, N.; Sep. 2008; 98 pp.; In English
Report No.(s): PB2009-100616; No Copyright; Avail.: CASI: A05, Hardcopy

This program was conducted for The National Institute For Standards and Technology under Contact Number
NA1341-02-W-0686. Hughes Associates, Inc. performed this work with assistance from Greenhorne & OMara, Inc. and
Thornton-Tomasetti-Cutts, LLC. The study was commissioned to analyze the needs and existing capabilities for full-scale fire
resistance testing of structural connections. The Scope of Work consisted of three separate tasks. The tasks were: Task
1--Identification Of Building Collapse Incidents - The objective of this Task was to conduct a survey of historical information
on fire occurrences in multi-story (defined as four or more stories) buildings, which resulted in full or partial structural
collapse. Task 2--Survey Of Fire Resistance Test Facilities - The objective of this Task was to perform a survey of private and
public facilities capable of testing the structural integrity of building elements under fire conditions. Task 3--Needs Assessment
- The objective of this Task was to perform an assessment of the need for additional testing and/or experimental facilities to
allow the performance of structural assemblies and fire resistance materials to be predicted under extreme fire conditions
within actual buildings; and if a need does exist, options for meeting those needs.
NTIS
Buildings; Flammability; Structural Analysis
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20080046222 Sydney Univ., Australia
Design and Testing of an Active Core for Sandwich Panels
Lin, Jiangzi; Tong, Liyong; Luo, Zhen; Mar 2008; 51 pp.; In English
Contract(s)/Grant(s): FA4869-07-1-0009
Report No.(s): AD-A485417; FEARC-08-001; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485417

This report presents a study on analysis, design and testing of an active core of a sandwich panel for achieving maximum
bending morphing. Firstly, a SIMP-PP algorithm is developed by combining the SIMP method and the physical programming
for topology design of complaint mechanisms and then validated via a number of selected numerical examples. Secondly, a
unit cell concept is established for the overall shape morphing of single unit cell for the purpose of conducting topology
optimization of an active core, and then multiple unit cells connected in a series manner to form the core are assessed
numerically to understand its capability of shape morphing. Thirdly, a prototype of three unit cell core was fabricated using
rapid prototyping for experimental demonstrating the morphing capability. Preliminary testing results show that the cantilever
core can achieve a maximum tip deflection angle of approximately 10 degrees.
DTIC
Sandwich Structures; Cantilever Beams

42
GEOSCIENCES (GENERAL)

Includes general research topics related to the Earth sciences, and the specific areas of petrology, mineralogy, and general geology. For
other specific topics in geosciences see categories 42 through 48.

20080046173 NASA Johnson Space Center, Houston, TX, USA
How Deep and Hot was Earth’s Magma Ocean? Combined Experimental Datasets for the Metal-silicate Partitioning
of 11 Siderophile Elements - Ni, Co, Mo, W, P, Mn, V, Cr, Ga, Cu and Pd
Righter, Kevin; [2008]; 1 pp.; In English; American Geophysical Union meeting, 15-19 Dec. 2008, San Francisco, CA, USA;
No Copyright; Avail.: Other Sources; Abstract Only

Since approximately 1990 high pressure and temperature (PT) experiments on metal-silicate systems have showed that
partition coefficients (D) for siderophile (iron-loving) elements are much different than those measured at low PT conditions.
The high PT data have been used to argue for a magma ocean during growth of the early Earth. Initial conclusions were based
on experiments and calculations for a small number of elements such as Ni and Co. However, for many elements only a limited
number of experimental data were available then, and they only hinted at values of metal-silicate D’s at high PT conditions.
In the ensuing decades there have been hundreds of new experiments carried out and published on a wide range of siderophile
elements. At the same time several different models have been advanced to explain the siderophile elements in the earth’s
mantle: a) intermediate depth magma ocean; 25-30 GPa, b) deep magma ocean; up to 50 GPa, and c) early reduced and later
oxidized magma ocean. Some studies have drawn conclusions based on a small subset of siderophile elements, or a set of
elements that provides little leverage on the big picture (like slightly siderophile elements), and no single study has attempted
to quantitatively explain more than 5 elements at a time. The purpose of this abstract is to update the predictive expressions
outlined by Righter et al. (1997) with new experimental data from the last decade, test the predictive ability of these
expressions against independent datasets (there are more data now to do this properly), and to apply the resulting expressions
to the siderophile element patterns in Earth’s upper mantle. The predictive expressions have the form: lnD = alnfO2 + b/T +
cP/T + d(1Xs) + e(1Xc) + SigmafiXi + g These expressions are guided by the thermodynamics of simple metal-oxide
equilibria that control each element, include terms that mimic the activity coefficients of each element in the metal and silicate,
and quantify the effect of variable oxygen fugacity. Preliminary results confirm that D(Ni) and D(Co) converge at pressures
near 25-30 GPa and approximately 2200 K, and show that D(Pd) and D(Cu) become too low at the PT conditions of the
deepest models. Furthermore, models which force fit V and Cr mantle concentrations by metal-silicate equilibrium overlook
the fact that at early Earth mantle fO2, these elements will be more compatible in Mg-perovskite and (Fe,Mg)O than in metal.
Thus an intermediate depth magma ocean, at 25-30 GPa, 2200 K, and at IW-2, can explain more mantle siderophile element
concentrations than other models.
Author
Metal Oxides; Silicates; Siderophile Elements; Earth Mantle; Thermodynamics; Chemical Equilibrium
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43
EARTH RESOURCES AND REMOTE SENSING

Includes remote sensing of earth features, phenomena and resources by aircraft, balloon, rocket, and spacecraft; analysis of remote
sensing data and imagery; development of remote sensing products; photogrammetry; and aerial photography. For related
instrumentation see 35 Instrumentation and Photography.

20080045766 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The Global Aerosol System As Viewed By MODIS Today
Remer, Lorraine; October 31, 2008; 1 pp.; In English; MODerate Resolution Imaging Spectroradiometer (MODIS) data
workshop, 31 Oct. - 10 Nov. 2008, Sede Boker, Israel; No Copyright; Avail.: Other Sources; Abstract Only

The MODerate resolution Imaging Spectroradiometer (MODIS) aerosol algorithms have been working steadily since
early 2000 to transform the MODIS-measured spectral solar reflectance from the Earth’s surface and atmosphere into a variety
of aerosol products. In this lecture I will proceed through a survey of these products, answering the following questions as
I proceed. What are the products? How do they compare with ground truth? How do we use these products to describe the
global aerosol system? Are aerosols increasing or decreasing? How do aerosols affect climate and clouds?
Author
Aerosols; Earth Atmosphere; Imaging Spectrometers; MODIS (Radiometry); Earth Observations (From Space); Atmospheric
Effects; Remote Sensing

20080045779 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The Hydrosphere State (Hydros) Satellite Mission: An Earth System Pathfinder for Global Mapping of Soil Moisture
and Land Freeze/Thaw
Entekhabi, D.; Njoku, E. G.; Spencer, M.; Kim, Y.; Smith, J.; McDonald, K. C.; vanZyl, J.; Houser, P.; Dorion, T.; Koster, R.;
O’Neill, P. E.; Girard, R.; Belair, S.; Crow, W.; Jackson, T. J.; Kerr, Y. H.; Kimball, J. S.; Running, S. W.; Pultz, T.; Shi, J.;
Wood, E.; IEEE Transactions on Geoscience and Remote Sensing; October 2004; ISSN 0196-2892; Volume 42, No. 10;
15 pp.; In English; Original contains black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://dx.doi.org/10.1109/TGRS.2004.834631

The Hydrosphere State Mission (Hydros) is a pathfinder mission in the National Aeronautics and Space Administration
(NASA) Earth System Science Pathfinder Program (ESSP). The objective of the mission is to provide exploratory global
measurements of the earth’s soil moisture at 10-km resolution with two- to three-days revisit and land-surface freeze/thaw
conditions at 3-km resolution with one- to two-days revisit. The mission builds on the heritage of ground-based and airborne
passive and active low-frequency microwave measurements that have demonstrated and validated the effectiveness of the
measurements and associated algorithms for estimating the amount and phase (frozen or thawed) of surface soil moisture. The
mission data will enable advances in weather and climate prediction and in mapping processes that link the water, energy, and
carbon cycles. The Hydros instrument is a combined radar and radiometer system operating at 1.26 GHz (with VV, HH, and
HV polarizations) and 1.41 GHz (with H, V, and U polarizations), respectively. The radar and the radiometer share the aperture
of a 6-m antenna with a look-angle of 39 with respect to nadir. The lightweight deployable mesh antenna is rotated at 14.6
rpm to provide a constant look-angle scan across a swath width of 1000 km. The wide swath provides global coverage that
meet the revisit requirements. The radiometer measurements allow retrieval of soil moisture in diverse (nonforested)
landscapes with a resolution of 40 km. The radar measurements allow the retrieval of soil moisture at relatively high resolution
(3 km). The mission includes combined radar/radiometer data products that will use the synergy of the two sensors to deliver
enhanced-quality 10-km resolution soil moisture estimates. In this paper, the science requirements and their traceability to the
instrument design are outlined. A review of the underlying measurement physics and key instrument performance parameters
are also presented.
Author
Earth Sciences; Earth Hydrosphere; Earth Surface; Soil Mapping; Soil Moisture; Remote Sensing; Geophysics

20080045781 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Seasonal Snow Extent and Snow Mass in South America Using SMMR and SSM/I Passive Microwave Data (1979-2003)
Foster, J. L.; Hall, D. K.; Chiu, L.; Kelly, R. E.; Powell, H.; Chiu, L.; December 2007; 3 pp.; In English; Copyright;
Avail.: CASI: A01, Hardcopy

Seasonal snow cover in South America was examined in this study using passive microwave satellite data from the
Scanning Multichannel Microwave Radiometer (SMMR) on board the Nimbus-satellite and the Special Sensor Microwave
Imagers (SSM/I) on board Defense Meteorological Satellite Program (DMSP) satellites. For the period from 1979-2003, both
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snow cover extent and snow depth (snow mass) were investigated during coldest months (May-September), primarily in the
Patagonia area of Argentina and in Chile. Most of the seasonal snow in South America is in the Patagonia region of Argentina.
Since winter temperatures in this region are often above freezing, the coldest winter month was found to be the month having
the most extensive snow cover and also usually the month having the deepest snow cover as well. Sharp year-to-year
differences were recorded using the passive microwave observations. The average snow cover extent for July, the month with
the greatest average snow extent during the 25-year period of record, is 320,700 km(exp 2). In July of 1984, the average
monthly snow cover was 701,250 km(exp 2) - the most extensive coverage observed between 1979 and 2003. However, in
July of 1989, snow cover extent was only 120 km(exp 2). The 25-year period of record shows a sinusoidal like pattern, though
there appears to be no obvious trend in either increasing or decreasing snow extent or snow mass between 1979 and 2003.
Author
Argentina; Remote Sensing; Snow; Snow Cover; South America; Satellite Observation

20080045782 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Evaluation of Ten Methods for Initializing a Land Surface Model
Rodell, M.; Houser, P. R.; Berg, A. A.; Famiglietti, J. S.; January 2005; 13 pp.; In English; Original contains black and white
illustrations; Copyright; Avail.: Other Sources

Land surface models (LSMs) are computer programs, similar to weather and climate prediction models, which simulate
the stocks and fluxes of water (including soil moisture, snow, evaporation, and runoff) and energy (including the temperature
of and sensible heat released from the soil) after they arrive on the land surface as precipitation and sunlight. It is not currently
possible to measure all of the variables of interest everywhere on Earth with sufficient accuracy and space-time resolution.
Hence LSMs have been developed to integrate the available observations with our understanding of the physical processes
involved, using powerful computers, in order to map these stocks and fluxes as they change in time. The maps are used to
improve weather forecasts, support water resources and agricultural applications, and study the Earth‘s water cycle and climate
variability. NASA‘s Global Land Data Assimilation System (GLDAS) project facilitates testing of several different LSMs with
a variety of input datasets (e.g., precipitation, plant type).
Author
Climate; Computer Programs; Earth Surface; Soil Moisture; Water Resources; Evaporation; Forecasting; Land Management;
Snow; Agriculture

20080045788 NASA Goddard Space Flight Center, Greenbelt, MD, USA
An Adaptive Ensemble Kalman Filter for Soil Moisture Data Assimilation
Reichle, Rolf H.; Crow, Wade T.; Keppenne, Christian L.; [2007]; 47 pp.; In English; Original contains black and white
illustrations; Copyright; Avail.: Other Sources

In a 19-year twin experiment for the Red-Arkansas river basin we assimilate synthetic surface soil moisture retrievals into
the NASA Catchment land surface model. We demonstrate how poorly specified model and observation error parameters affect
the quality of the assimilation products. In particular, soil moisture estimates from data assimilation are sensitive to
observation and model error variances and, for very poor input error parameters, may even be worse than model estimates
without data assimilation. Estimates of surface heat fluxes and runoff are at best marginally improved through the assimilation
of surface soil moisture and tend to have large errors when the assimilation system operates with poor input error parameters.
We present a computationally affordable, adaptive assimilation system that continually adjusts model and observation error
parameters in response to internal diagnostics. The adaptive filter can identify model and observation error variances and
provide generally improved assimilation estimates when compared to the non-adaptive system.
Author
Adaptive Filters; Soil Moisture; Kalman Filters; River Basins; Diagnosis; Earth Surface; Heat Flux

20080045810 NASA Langley Research Center, Hampton, VA, USA
Atmospheric, Cloud, and Surface Parameters Retrieved from Satellite Ultra-spectral Infrared Sounder Measurements
Zhou, Daniel K.; Liu, Xu; Larar, Allen M.; Smith, William L.; Yang, Ping; Schluessel, Peter; Strow, Larrabee; December 05,
2007; 1 pp.; In English; 2007 AGU Fall Meeting, 5-9 Dec. 2007, San Francisco, CA, USA; Original contains color and black
and white illustrations
Contract(s)/Grant(s): WBS 534173.02.07.9438.02
Report No.(s): A41B-0425; Copyright; Avail.: CASI: A01, Hardcopy

An advanced retrieval algorithm with a fast radiative transfer model, including cloud effects, is used for atmospheric
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profile and cloud parameter retrieval. This physical inversion scheme has been developed, dealing with cloudy as well as
cloud-free radiance observed with ultraspectral infrared sounders, to simultaneously retrieve surface, atmospheric
thermodynamic, and cloud microphysical parameters. A fast radiative transfer model, which applies to the clouded
atmosphere, is used for atmospheric profile and cloud parameter retrieval. A one-dimensional (1-d) variational multivariable
inversion solution is used to improve an iterative background state defined by an eigenvector-regression-retrieval. The solution
is iterated in order to account for non-linearity in the 1-d variational solution. This retrieval algorithm is applied to the MetOp
satellite Infrared Atmospheric Sounding Interferometer (IASI) launched on October 19, 2006. IASI possesses an ultra-spectral
resolution of 0.25 cm(exp -1) and a spectral coverage from 645 to 2760 cm(exp -1). Preliminary retrievals of atmospheric
soundings, surface properties, and cloud optical/microphysical properties with the IASI measurements are obtained and
presented.
Author
Atmospheric Sounding; Data Retrieval; Algorithms; Cloud Physics

20080045872 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Capabilities and Limitations of Space-Borne Passive Remote Sensing of Dust
Kalashnikova, Olga; September 14, 2008; 10 pp.; In English; 3rd International Workshop on Mineral Dust, 14-17 Sep. 2008,
Leipzig, Germany; No Copyright; Avail.: CASI: A02, Hardcopy

Atmospheric dust particles have significant effects on the climate and the environment and despite notable recent advances
in modeling and observation, wind-blown dust radiative effects remain poorly quantified in both magnitude and sign [IPCC,
2001]. To address this issue, many scientists are using passive satellite observations to study dust properties and to constrain
emission/transport models, because the information provided is both time-resolved and global in coverage. In order to assess
the effects of individual dust outbreaks on atmospheric radiation and circulation, relatively high temporal resolution (of the
order of hours or days) is required in the observational data. Data should also be available over large geographical areas, as
dust clouds may cover hundreds of thousands of square kilometers and will exhibit significant spatial variation in their vertical
structure, composition and optical properties, both between and within dust events. Spatial and temporal data continuity is
necessary if the large-scale impact of dust loading on climate over periods ranging from hours to months is to be assessed.
Derived from text
Dust; Remote Sensing; Satellite Observation; Aerosols

20080046593 Naval Postgraduate School, Monterey, CA USA
Assessing Accuracy in Varying LIDAR Data Point Densities in Digital Elevation Maps
Anderson, Brian C; Sep 2008; 99 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488703; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis discusses the production of Digital Elevation Maps (DEM) using varying density of data points from a Lidar
(Laser or Light Detection And Ranging) collection. Additionally, this thesis contains information on the multiple space
missions that use laser altimetry or Lidar to gather data about planet earth, the moon, asteroids, Mars and Mercury. The thesis
covers the accuracy of different amounts of data used when generating a DEM in Quick Terrain Modeler software package
and the ILAP Bare Earth Extraction Plug-In and discusses the error analysis when comparing the different DEMs built by
randomly selecting 90%, 66%, 50%, 30%, 10%, 5%, 3%, 1%, 0.5%, 0.3%, 0.05%, 0.03% and 0.01% of the data from an
airborne Lidar collection from Honduras in 2008. Analyzing surface DEMs created in QTM, the results of the point reduction
experiment indicate that a collection cloud point density of 60,000 points per square kilometer are required for an accurate
surface DEM in this environment.
DTIC
Digital Data; Elevation; Maps; Optical Radar; Relief Maps
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44
ENERGY PRODUCTION AND CONVERSION

Includes specific energy conversion systems, e.g., fuel cells; and solar, geothermal, windpower, and waterwave conversion systems;
energy storage; and traditional power generators. For technologies related to nuclear energy production see 73 Nuclear Physics. For
related information see also 07 Aircraft Propulsion and Power; 20 Spacecraft Propulsion and Power; and 28 Propellants and Fuels.

20080045827 National Renewable Energy Lab., Golden, CO USA
Concentrating Solar Power Forum Concentrating Photovoltaics. Solar 2008
Kurtz, S.; May 06, 2008; 11 pp.; In English
Report No.(s): DE2008-934392; NREL/PR-520-43331; No Copyright; Avail.: National Technical Information Service
(NTIS)

This presentation’s summaries: a convenient truth, comparison of three concentrator technologies, value of high
efficiency, and status of industry.
NTIS
Photovoltaic Conversion; Solar Cells; Solar Energy

20080046373 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The Inner Workings of Magnetic Reconnection
Hesse, Michael; Zenitani, S.; [2007]; 1 pp.; In English; No Copyright; Avail.: Other Sources; Abstract Only

Magnetic reconnection is arguably the most efficient transport and energy conversion mechanism in almost ideal plasmas.
Reconnection controls the overall dynamics in space and astrophysics plasmas, as well as in many laboratory plasma systems.
Reconnection operates by means of a localized diffusion region, where deviations from the plasma idealness condition
generate electric fields and permit plasma transport even far away from the diffusion region itself. Recent advances in analytic
theory and computer modeling have begun to shed light on the internal dynamics of the diffusion region. In particular, we
begin to understand the delicate nature of the force balance in the inner diffusion region, where particles can become
unmagnetized and where electric field forces are important. This presentation will provide a brief introduction of the
reconnection process and its applications. This introduction will be followed by a detailed analysis of the current
understanding of dissipation region physics, and by an outlook toward future research.
Author
Magnetic Field Reconnection; Energy Conversion; Electric Fields; Astrophysics; Mathematical Models; Force Distribution

20080046969 Ballard Battery Systems, Vancouver, British Columbia, Canada
Development of Transition Metal/Chalcogen Based Cathode Catalyst for PEM Fuel Cells. Final Report, September 1,
2003-February 27, 2007
Campbell, S.; May 31, 2007; 67 pp.; In English
Contract(s)/Grant(s): DE-FC36-03GO13107
Report No.(s): DE2008-924399; No Copyright; Avail.: National Technical Information Service (NTIS)

The aim of this project was to investigate the potential for using base metal sulfides and selenides as low cost replacements
for precious metal catalysts, such as platinum, currently being used in PEM fuel cells. The approach was to deposit thin films
of the materials to be evaluated onto inert electrodes and evaluate their activity for the cathode reaction (oxygen reduction)
as well as ex-situ structural and compositional characterization. The most active materials identified are CoS2 and the 50:50
solid solution (Co,Ni)S2. However, the OCP of these materials is still considered too low, at 0.83V and 0.89V vs. RHE
respectively, for testing in fuel cells. The methods employed here were necessary to compare with the activity of platinum as,
when nano-dispersed on carbon supports, the active surface area of these materials is difficult to measure, making comparisons
inaccurate. This research adds to the knowledge of potential candidates for platinum replacement in order to reduce the cost
of PEM fuel cell technology and promote commercialization. Although the fabrication methods employed here are strictly
experimental, methods were also developed to produce nano-dispersed catalysts with similar compositions, structure and
activity. Cycling of these catalysts to highly oxidizing potentials resulted in an increase of the open circuit voltage to approach
that of platinum, however, it proved difficult to determine why using these dispersed materials.
NTIS
Catalysts; Cathodes; Electric Batteries; Fuel Cells; Membranes; Protons; Transition Metals
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20080046996 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Potential Fluctuations and Energetic Ion Production in Hollow Cathode Discharges
Goebel, Dan M.; Jameson, Kristina K.; Katz, Ira; Mikellides, Ioannis G.; Physics of Plasmas; October 30, 2007; Volume 14,
Issue 10; 15 pp.; In English; Original contains black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41012; http://dx.doi.org/10.1063/1.2784460

Ions with energies significantly in excess of the applied discharge voltage have been reported for many years in hollow
cathode discharges. Models of dc potential hills downstream of the cathode and instabilities in postulated double layers in the
cathode orifice have been proposed to explain this, but have not been substantiated. Measurements of the dc and rf plasma
density and potential profiles near the exit of hollow cathodes by miniature fast-scanning probes suggests that turbulent ion
acoustic fluctuations and ionization instabilities in the cathode plume significantly increase the energy of the ions that flow
from this region. Increases in the discharge current and/or decreases in the cathode gas flow enhance the amplitude of the
fluctuations and increase the number and energy of the energetic ions, which increases the erosion rate of the cathode
electrodes. The transition from the quiescent ‘spot mode’ to the noisy ‘plume mode’ characteristic of these discharges is found
to be a gradual transition of increasing fluctuation amplitudes.
Author
Hollow Cathodes; Electric Potential; Ion Acoustic Waves; Turbulent Flow; Plasma Density; Gas Discharges; Ionization; Gas
Flow

20080047065 National Renewable Energy Lab., Golden, CO USA
Solar Resource Assessment
Renne, D.; George, R.; Wilcox, S.; Stoffel, T.; Myers, D.; Feb. 2008; 54 pp.; In English
Contract(s)/Grant(s): DE-AC36-99-GO10337
Report No.(s): DE2008-924643; NREL/TP-581-42301; No Copyright; Avail.: National Technical Information Service
(NTIS)

This report covers the solar resource assessment aspects of the Renewable Systems Interconnection study. The status of
solar resource assessment in the USA is described, and summaries of the availability of modeled data sets are provided.
NTIS
Solar Energy; Renewable Energy

20080047070 National Renewable Energy Lab., Golden, CO USA
Terrestrial Photovoltaic Module Accelerated Test-to-Failure Protocol
Osterwald, C. R.; Mar. 2008; 16 pp.; In English
Contract(s)/Grant(s): DE-AC36-99-GO10337
Report No.(s): DE2008-924984; NREL/TP-520-42893; No Copyright; Avail.: Department of Energy Information Bridge

This technical report documents a test-to-failure protocol that may be used to obtain quantitative information about the
reliability of photovoltaic modules using accelerated testing in environmental temperature-humidity chambers.
NTIS
Accelerated Life Tests; Failure; Photovoltaic Cells; Protocol (Computers); Solar Energy

20080047071 National Renewable Energy Lab., Golden, CO USA
Innovations in Wind and Solar PV Financing
Cory, K.; Coughlin, J.; Jenkin, T.; Pater, J.; Sweezey, B.; Feb. 2008; 39 pp.; In English
Contract(s)/Grant(s): DE-AC36-99-GO10337
Report No.(s): DE2008-924986; NREL/TP-670-42919; No Copyright; Avail.: Department of Energy Information Bridge

There is growing national interest in renewable energy development based on the economic, environmental, and security
benefits that these resources provide. Historically, greater development of our domestic renewable energy resources has faced
a number of hurdles, primarily related to cost, regulation, and financing. With the recent sustained increase in the costs and
associated volatility of fossil fuels, the economics of renewable energy technologies have become increasingly attractive to
investors, both large and small. As a result, new entrants are investing in renewable energy and new business models are
emerging. This study surveys some of the current issues related to wind and solar photovoltaic (PV) energy project financing
in the electric power industry, and identifies both barriers to and opportunities for increased investment.
NTIS
Solar Energy; Supplying; Windpower Utilization
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20080047072 National Renewable Energy Lab., Golden, CO USA
Mechanism of Hydrogen Formation in Solar Parabolic Trough Receivers
Moens, L.; Blake, D.; Feb. 2008; 15 pp.; In English
Contract(s)/Grant(s): DE-AC36-99-GO10337
Report No.(s): DE2008-924987; NREL/TP-510-42468; No Copyright; Avail.: Department of Energy Information Bridge

Technical report that provides an overview of the chemical literature dealing with the thermal decomposition of diphenyl
oxide and biphenyl, the two constituents of Therminol VP-1.
NTIS
Hydrogen; Parabolic Reflectors; Solar Collectors; Solar Energy

20080047073 National Renewable Energy Lab., Golden, CO USA
2007 Status of Manufacturing: Polymer Electrolyte Membrane (PEM) Fuel Cells
Wheeler, D.; Mar. 2008; 60 pp.; In English
Contract(s)/Grant(s): DE-AC36-99-GO10337
Report No.(s): DE2008-924988; NREL/TP-560-41655; No Copyright; Avail.: Department of Energy Information Bridge

In this document we assess the North American industry’s current ability to manufacture polymer electrolyte membrane
(PEM) fuel cells. The U.S. Department of Energy (DOE) commissioned this assessment as part of the manufacturing research
and development (R&D) activity within its Hydrogen, Fuel Cells and Infrastructure Technologies Program. The results will
be used by DOE to prioritize and guide its manufacturing R&D projects.
NTIS
Electrolytes; Electrolytic Cells; Fuel Cells; Membranes

20080047074 National Renewable Energy Lab., Golden, CO USA
Assessing the Potential for Renewable Energy Development on DOE Legacy Management Lands
Dahle, D.; Elliott, D.; Heimiller, D.; Mehos, M.; Robichaud, R.; Feb. 2008; 163 pp.; In English
Contract(s)/Grant(s): DE-AC36-99-GO10337
Report No.(s): DE2008-924989; NREL/TP-710-41673; DOE/GO-102008-2435; No Copyright; Avail.: National Technical
Information Service (NTIS)

This report represents an initial activity for the Department of Energy’s (DOE) Office of Legacy Management (LM) to
identify and evaluate renewable energy resources on LM-managed federal lands. Within DOE LM’s long-term surveillance
and maintenance role, a key function is the establishment of environmentally sound future land uses by evaluating potential
land reuse options. To support consideration of renewable energy power development as a land reuse option task, DOE LM
and DOE’s National Renewable Energy Laboratory (NREL) established a partnership to conduct an assessment of renewable
energy resources on LM lands in the USA. The LM/NREL team used geographic information system (GIS) data to analyze
and assess the potential for concentrating solar power (CSP), photovoltaics (PV), and wind power generation on LM lands.
GIS screening criteria developed with industry from previous studies for the Bureau of Land Management and the U.S. Forest
Service were applied to produce tables prioritized by renewable resource potential for all federal lands provided by LM. A
principal objective was to gauge the renewable industry’s interest in pursuing renewable power development on LM Lands.
NTIS
Potential Energy; Renewable Energy; Solar Energy; Windpower Utilization

45
ENVIRONMENT POLLUTION

Includes atmospheric, water, soil, noise, and thermal pollution.

20080045770 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Lidar Measurements of Stratospheric Ozone, Aerosols and Temperature during the SAUNA Campaign at Sodankyla,
Finland
McGee, T.; Twigg, L.; Sumnicht, G.; McPeters, R.; Bojkov, B.; Kivi, R.; November 12, 2008; 1 pp.; In English; Asia Pacific
Rim conference on Remote Sensing, 12-22 Nov. 2008, Noumea, New Caledonia; No Copyright; Avail.: Other Sources;
Abstract Only

The Sodankyla Total Column Ozone Intercomparison (SAUNA) campaign took place at the Finnish Meteorological
Institute Arctic Research Center (FMI-ARC) at Sodankyla, Finland (67.37 N) in two separate phases during early spring 2006,
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and winter 2007. These campaigns has several goals: to determine and improve the accuracy of total column ozone
measurements during periods of low solar zenith angle and high total column ozone; to determine the effect of ozone profile
shape on the total column retrieval; and to make validate satellite ozone measurements under these same conditions. The
GSFC Stratospheric Ozone Lidar (STROZ), which makes profile measurements of ozone temperature, aerosols and water
vapor participated in both phases of the campaign. During the deployments, more than 30 profile measurements were made
by the lidar instrument, along with Dobson, Brewer, DOAS, ozonesonde, and satellite measurements. The presentation will
concentrate on STROZ lidar results from the second phase of the campaign and comparisons with other instruments will be
discussed. This will include both ground-based and satellite comparisons.
Author
Aerosols; Atmospheric Composition; Atmospheric Temperature; Optical Radar; Ozonometry; Radar Measurement; Ozone;
Stratosphere

20080045790 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Detection and Attribution of the Recovery of Polar Ozone
Newman, Paul A.; Nash, E. R.; Douglass, A. R.; Nielsen, J. E.; Pawson, S.; Stolarski, R. S.; August 31, 2008; 1 pp.; In
English; SPARC 4th General Assembly, 31 Aug. - 6 Sept. 2008, Bologna, Italy; No Copyright; Avail.: Other Sources;
Abstract Only

The Antarctic ozone hole develops each year and culminates by early spring (late September - early October). The severity
of the hole has been assessed from satellites using the minimum total ozone value from the October monthly mean (depth of
the hole), calculating the average area coverage during this September-October period, and by estimating ozone mass deficit.
Profile information shows that ozone is completely destroyed in the 14-2 1 km layer by early October. Ozone is mainly
destroyed by halogen (chlorine and bromine) catalytic cycles, and these losses are modulated by temperature variations.
Because atmospheric halogen levels are responding to international agreements that limit or phase out production, the amount
of halogens in the stratosphere should decrease over the next few decades. Both models and projections of ozone depleting
substances (ODSs) into the 21St century reveal that polar ozone levels should recover in the 2060- 2070 period. In this talk,
we will review current projections of polar ozone recovery. Using models and ODs projections, we explore both the past, near
future (2008-2025), and far future (> 2025) levels of polar ozone. Finally, we will discuss various factors that complicate
recovery such as greenhouse gas changes (e.g., cooling in the upper stratosphere) and the acceleration of the Brewer-Dobson
circulation.
Author
Antarctic Regions; Halogens; Ozone; Ozone Depletion; Atmospheric Composition

20080045818 California State Air Resources Board, Sacramento, CA USA
Spatial Disaggregation of CO2 Emissions for the State of California
de la Rue du Can, S.; Wenzel, T.; Fischer, M.; Jun. 2008; 51 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935753; No Copyright; Avail.: National Technical Information Service (NTIS)

This report allocates California’s 2004 statewide carbon dioxide (CO2) emissions from fuel combustion to the 58 counties
in the state. The total emissions are allocated to counties using several different methods, based on the availability of data for
each sector. Data on natural gas use in all sectors are available by county. Fuel consumption by power and combined heat and
power generation plants is available for individual plants. Bottom-up models were used to distribute statewide fuel sales-based
CO2 emissions by county for on-road vehicles, aircraft, and watercraft. All other sources of CO2 emissions were allocated to
counties based on surrogates for activity. CO2 emissions by sector were estimated for each county, as well as for the South
Coast Air Basin. It is important to note that emissions from some sources, notably electricity generation, were allocated to
counties based on where the emissions were generated, rather than where the electricity was actually consumed.
NTIS
Air Pollution; California; Carbon Dioxide

20080045889 National Inst. of Environmental Health Sciences, Research Triangle Park, NC, USA
Depression and Pesticide Exposures Among Private Pesticide Applicators Enrolled in the Agricultural Health Study
Beseler, C. L.; Stallones, L.; Hoppin, J. A.; Alavanja, M. C. R.; Blair, A.; Sep. 09, 2008; 33 pp.; In English
Report No.(s): PB2009-101284; No Copyright; Avail.: CASI: A03, Hardcopy

We evaluated the relationship between diagnosed depression and pesticide exposure using information from private
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pesticide applicators enrolled into the Agricultural Health Study between 1993 and 1997 in Iowa and North Carolina.
NTIS
Agriculture; Exposure; Health; Pesticides

20080045897 US Chemical Safety and Hazard Investigation Board, Washington, DC, USA
Investigation Report: LPG Fire at Valero-McKee Refinery (Four Injured, Total Refinery Evacuation, and Extended
Shutdown), Valero Energy Corporation, Sunray, Texas, February 16, 2007
Jul. 2008; 65 pp.; In English
Report No.(s): PB2009-100181; CSB-2007-05-I-TX; No Copyright; Avail.: National Technical Information Service (NTIS)

On February 16, 2007, a liquid propane release from cracked control station piping resulted in a massive fire in the
propane deasphalting (PDA) unit at Valeros McKee Refinery near Sunray, Texas, injuring three employees and a contractor.
The fire caused extensive equipment damage and resulted in the evacuation and total shutdown of the McKee Refinery. The
refinery remained shut down for two months; the PDA unit was rebuilt and resumed operation nearly one year after the
incident. Direct losses attributed to the fire were reported to exceed $50 million.
NTIS
Chemical Reactions; Crude Oil; Fires; Industrial Plants; Liquefied Gases; Propane; Shutdowns; Vapors

20080045898 US Chemical Safety and Hazard Investigation Board, Washington, DC, USA
Investigation Report: Confined Vapor Cloud Explosion (10 Injured, and 24 Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Danvers, Massachusetts, November 22, 2006
May 2008; 112 pp.; In English
Report No.(s): PB2009-100180; CSB-2007-03-I-MA; No Copyright; Avail.: National Technical Information Service (NTIS)

On November 22, 2006, at about 2:45 am, a violent explosion at the CAI/Arnel manufacturing facility rocked the town
of Danvers, MA. The explosion and subsequent fire destroyed the facility, heavily damaged dozens of nearby homes and
businesses, and shattered windows as far away as two miles. At least 10 residents required hospital treatment for cuts and
bruises. Twenty-four homes and six businesses were damaged beyond repair. Dozens of boats at the nearby marina were
heavily damaged by blast overpressure and debris strikes.
NTIS
Chemical Reactions; Clouds; Commerce; Computer Assisted Instruction; Confinement; Explosions; Fires; Gas Explosions;
Industrial Plants; Vapors

20080045925 Congressional Research Service, Washington, DC, USA
Capturing CO2 from Coal-Fired Power Plants: Challenges for a Comprehensive Strategy. CRS Report for Congress
Parker, L.; Folger, P.; Stine, D. D.; Aug. 15, 2008; 39 pp.; In English
Report No.(s): PB2009-101276; RL-34621; No Copyright; Avail.: National Technical Information Service (NTIS)

Any comprehensive approach to substantially reduce greenhouse gases must address the worlds dependency on coal for
a quarter of its energy demand, including almost half of its electricity demand. To maintain coal in the worlds energy mix in
a carbon-constrained future would require development of a technology to capture and store its carbon dioxide emissions. This
situation suggests to some that any greenhouse gas reduction program be delayed until such carbon capture technology has
been demonstrated. However, technological innovation and the demands of a carbon control regime are interlinked; a
technology policy is no substitute for environmental policy and must be developed in concert with it. Much of the debate about
developing and commercializing carbon capture technology has focused on the role of research, development, and deployment
(technology-push mechanisms). However, for technology to be fully commercialized, it must also meet a market demand a
demand created either through a price mechanism or a regulatory requirement (demand-pull mechanisms). Any conceivable
carbon capture technology for coal-fired powerplants will increase the cost of electricity generation from affected plants
because of efficiency losses. Therefore, few companies are likely to install such technology until they are required to, either
by regulation or by a carbon price. Regulated industries may find their regulators reluctant to accept the risks and cost of
installing technology that is not required. The Department of Energy (DOE) has invested millions of dollars since 1997 in
carbon capture technology research and development (R&D), and the question remains whether it has been too much, too
little, or about the right amount. In addition to appropriating funds each year for the DOE program, Congress supported R&D
investment through provisions for loan guarantees and tax credits. Congress also authorized a significant expansion of carbon
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capture and sequestration (CCS) spending at DOE in the Energy Independence and Security Act of 2007.
NTIS
Carbon Dioxide; Coal; Combustion; Greenhouse Effect

20080045927 Congressional Research Service, Washington, DC, USA
Forest Carbon Markets: Potential and Drawbacks
Grote, R. W.; Ramseur, J. L.; Jul. 03, 2008; 22 pp.; In English
Report No.(s): PB2009-101230; OC-RL34560; No Copyright; Avail.: CASI: A03, Hardcopy

Forests are major carbon sinks (storehouses), and activities that alter forests can release or sequester carbon dioxide
(CO2), the most common greenhouse gas (GHG). Some carbon markets have been formed under mandatory GHG reduction
regimes, such as the Kyoto Protocol and various regional and state initiatives in the USA. Other markets have formed for
voluntary efforts to reduce GHG emissions. Offsets, or credits for sequestering carbon or reducing emissions in unregulated
sectors, are typically allowed in both mandatory and voluntary markets. Forestry activities are among the largest-volume and
lowest-cost opportunities for generating offsets. Various forestry activities may be feasible for carbon offsets. Afforestation
(planting trees on open sites) and reforestation (planting trees on recently cleared sites) are the activities most commonly
included for offsets. Some propose that the carbon stored in long-term wood products, such as lumber and plywood, could be
credited as carbon offsets, and mill wastes often substitute for fossil fuels to produce energy; however, short-term products
(e.g., paper) and the biomass left in the woods after timber harvesting release carbon, making the net carbon effects uncertain.
Some forest management practices also might qualify for carbon offsets; certified sustainable forest practices provide a system
of assured, long-term forests, while activities to increase tree growth face many of the same concerns as long-term wood
products. Finally, deforestation is a major source of GHG emissions, accounting for as much as 20% of anthropogenic
emissions. Thus, avoided deforestation, especially in the tropics, potentially provides an enormous opportunity to reduce GHG
emissions. However, avoided deforestation is particularly prone to leakage as well as many of the concerns about forest carbon
offsets generally.
NTIS
Air Pollution; Carbon; Carbon Dioxide; Forests; Greenhouse Effect; Market Research; Pollution Control; Sinks

20080045942 California State Air Resources Board, Sacramento, CA USA
Traffic Pollution and Children’s Health: Refining Estimates of Exposure for the East Bay Children’s Respiratory
Health Study
Ostro, B.; Jul. 2007; 106 pp.; In English
Report No.(s): PB2009-100926; No Copyright; Avail.: CASI: A06, Hardcopy

We defined all health outcomes and their important covariates based on the questionnaire completed by the parents.
Ever-asthma was defined as a ‘yes’ response to the question ‘Has a doctor or other health professional ever told you or your
family that your child has or had asthma.’ Current asthma (variable=asthma3) was defined as having ever-asthma AND an
episode of asthma or ‘wheezing within the last 12 months.’ An alternate definition for current asthma (variable=q29b) (In the
past 12 months told by a doctor that your child had asthma) was also used in some analyses. Current Bronchitis was defined
as a ‘yes’ response to the question: ‘During the past 12 months, did your child have bronchitis.’ OR a report of cough and
chest congestion or phlegm lasting three consecutive months of the past 12. Allergic rhinitis was defined as a ‘yes’ response
to the question ‘Has a doctor or other health professional ever said your child has or had hay fever or allergic rhinitis.’ We
also asked about factors potentially associated with asthma or bronchitis, such as race/ethnicity, measures of socioeconomic
status, maternal and paternal history of asthma, and current smoker in the home, mold, and commute patterns to and from
school.
NTIS
Air Pollution; Children; Estimates; Exposure; Health; Refining; Respiratory Diseases; Traffıc; Transportation

20080045948 Office of Air Quality Planning and Standards, Research Triangle Park, NC USA
Draft Scope and Methods Plan for Risk/Exposure Assessment: Secondary NAAQS Review for Oxides of Nitrogen and
Oxides of Sulfur
Mar. 2008; 104 pp.; In English
Report No.(s): PB2009-100805; EPA/452/D-08/002; No Copyright; Avail.: National Technical Information Service (NTIS)

The U.S. Environmental Protection Agency (EPA) is currently conducting a joint review of the existing secondary
(welfare-based) National Ambient Air Quality Standards (NAAQS) for nitrogen dioxide (NO2) and sulfur dioxide (SO2). We
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recognize that this is the first time that we have conducted a joint, multi-pollutant review of a secondary standard separate from
the review of the primary standard. As discussed in the Integrated Review Plan (U.S. EPA, 2007a), this was done in
recognition of the important linkages between ambient nitrogen and sulfur leading to deposition of ambient particles that can
have significant impacts on the environment. We further recognize that a fully comprehensive assessment of such linkages and
impacts is very complex and will extend beyond the time available in this review, as constrained by our court-ordered
schedule. Thus, this Scope and Methods Plan is more narrowly focused on key aspects of the evolving scientific understanding
to provide timely results to meet our court-ordered schedule. Our plan for the current review is to focus on the identification
of sensitive ecosystems, the predominant linkages between ambient levels of nitrogen and sulfur, and the levels of deposition
that create adverse effects in those ecosystems, building directly from the key findings of our Integrated Science Assessment
(ISA). To the degree possible, our risk and exposure assessment will attempt to evaluate whether ecosystem damage is
occurring in specific ecosystems under current ambient concentrations, and, if so, what alternative levels of ambient nitrogen
and sulfur might be expected to allow various degrees of recovery of impacted systems and prevention of further damage.
NTIS
Air Quality; Ambience; Exposure; Nitrogen Dioxide; Nitrogen Oxides; Risk; Sulfur; Sulfur Dioxides

20080045977 Environmental Protection Agency, Research Triangle Park, NC, USA; Office of Air Quality Planning and
Standards, Research Triangle Park, NC USA
Integrated Review Plan for the Secondary National Ambient Air Quality Standards for Nitrogen Dioxide and Sulfur
Dioxide
Dec. 2007; 66 pp.; In English
Report No.(s): PB2009-100553; EPA/452/R-08/006; No Copyright; Avail.: CASI: A04, Hardcopy

In this document, the terms NO(sub 2) and NO(sub x) and SO(sub s) and SO(sub x) are not interchangeable. The terms
NO(sub x) (oxides of nitrogen) and SO(sub x) (sulfur oxides) refer to the listed Criteria Air Pollutants for which EPA has
regulatory authority under Sections 108 and 109 of the Clean Air Act (CAA), and for which criteria must be developed and
reviewed every 5 years. In this review, NO(sub x) refers to all oxides of nitrogen (conventionally referred to as NO(sub y)
in the scientific community), not simply the sum of NO and NO(sub 2) (conventionally referred to as NO(sub x) in the
scientific community). The oxides of nitrogen compounds in the ambient air are nitric oxide (NO), nitrogen dioxide (NO(sub
2)), nitrous oxide (N(sub 2)O), nitrogen trioxide (NO(sub 3)), dinitrogen trioxide (N(sub 2)O(sub 3)), dinitrogen tetroxide
(N(sub 2)O(sub 4)), dinitrogen pentoxide (N(sub 2)O(sub 5)); other ambient oxides of nitrogen include nitric acid (HNO(sub
3)), peroxyacetylnitrate (PAN), and other organic compounds such as nitrites, nitrates, nitrogen acids, and N-nitroso
compounds (EPA, 1993). The terms NO(sub 2) and SO(sub 2) refer to the specific air quality indicators (pollutant species)
specified by the current standards whose concentrations are monitored to determine whether the NAAQS is being met in a
given location.
NTIS
Air Quality; Ambience; Nitrogen Dioxide; Sulfur Dioxides

20080045998 Government Accountability Office, Washington, DC, USA
Carbon Offsets: The U.S. Voluntary Market Is Growing, but Quality Assurance Poses Challenges for Market
Participants
Aug. 2008; 65 pp.; In English
Report No.(s): PB2009-100536; GAO-08-1048; No Copyright; Avail.: CASI: A04, Hardcopy

Carbon offsets--reductions of greenhouse gas emissions from an activity in one place to compensate for emissions
elsewhere--are a way to address climate change by paying someone else to reduce emissions. To be credible, an offset must
be additional--it must reduce emissions below the quantity emitted in a business-as-usual scenario--among other criteria.
Assessing credibility is inherently challenging because it is difficult to make business-as-usual projections. Outside the U.S.,
offsets may be purchased on compliance markets to meet requirements to reduce emissions. In the U.S., there are no federal
requirements and offsets may be purchased in the voluntary market. GAO was asked to examine (1) the scope of the U.S.
voluntary carbon offset market, including the role of the federal government; (2) the extent to which mechanisms for ensuring
the credibility of offsets are available and used and what, if any, related information is shared with consumers; and (3)
trade-offs associated with increased oversight of the U.S. market and including offsets in climate change mitigation policies.
This report is based on analysis of literature and data, interviews with stakeholders, and GAO’s purchase of offsets. The scope
of the U.S. voluntary carbon offset market is uncertain because of limited data, but available information indicates that the

113

http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf


supply of offsets generated from projects based in the USA is growing rapidly.
NTIS
Carbon; Carbon Dioxide; Greenhouse Effect; Quality Control

20080046006 National Nuclear Security Administration, Las Vegas, NV, USA; National Security Technologies, LLC, Las
Vegas, NV, USA
National Emission Standards for Hazardous Air Pollutants, Calendar Year 2007. Nevada Test Site
Jun. 2008; 58 pp.; In English
Report No.(s): DE2008-934445; DOE/NV-25946-483; No Copyright; Avail.: National Technical Information Service
(NTIS)

The Nevada Test Site (NTS) is operated by the U.S. Department of Energy, National Nuclear Security Administration
Nevada Site Office. From 1951 through 1992, the NTS was operated as the nation’s site for nuclear weapons testing. The
release of man-made radionuclides from the NTS as a result of testing activities has been monitored since the first decade of
atmospheric testing. After 1962, when nuclear tests were conducted only underground, the radiation exposure to the public
surrounding the NTS was greatly reduced. After the 1992 moratorium on nuclear testing, radiation monitoring on the NTS
focused on detecting airborne radionuclides which come from historically contaminated soils resuspended into the air (e.g.,
by winds) and tritium-contaminated soil moisture emitted to the air from soils through evapotranspiration. To protect the
public from harmful levels of man-made radiation, the Clean Air Act, National Emission Standards for Hazardous Air
Pollutants (NESHAP) (Title 40 Code of Federal Regulations (CFR) Part 61 Subpart H) limits the release of radioactivity from
a U.S. Department of Energy facility (e.g., the NTS) to 10 millirem per year (mrem/yr) effective dose equivalent to any
member of the public.
NTIS
Air Pollution; Exhaust Emission; Exhaust Gases; Hazardous Materials; Pollution Control; Standards

20080046154 Savannah River National Lab., Aiken, SC, USA
Annulus Closure Technology Development Inspection/Salt Deposit Cleaning Magnetic Wall Crawler
Minichan, R.; Vandekamp, R.; Vrettos, N.; Kane, K.; Elder, J.; Jun. 01, 2008; 32 pp.; In English
Contract(s)/Grant(s): DE-AC09-96SR18500
Report No.(s): DE2008-935222; WSRC-STI-2008-000308; No Copyright; Avail.: National Technical Information Service
(NTIS)

The Liquid Waste Technology Development organization is investigating technologies to support closure of radioactive
waste tanks at the Savannah River Site (SRS). Tank closure includes removal of the wastes that have propagated to the tank
annulus. Although amounts and types of residual waste materials in the annuli of SRS tanks vary, simple salt deposits are
predominant on tanks with known leak sites. This task focused on developing and demonstrating a technology to inspect and
spot clean salt deposits from the outer primary tank wall located in the annulus of an SRS Type I tank. The Robotics, Remote
and Specialty Equipment (RRSE) and Materials Science and Technology (MS&T) Sections of the Savannah River National
Laboratory (SRNL) collaborated to modify and equip a Force Institute magnetic wall crawler with the tools necessary to
demonstrate the inspection and spot cleaning in a mock-up of a Type I tank annulus. A remote control camera arm and cleaning
head were developed, fabricated and mounted on the crawler. The crawler was then tested and demonstrated on a salt simulant
also developed in this task. The demonstration showed that the camera is capable of being deployed in all specified locations
and provided the views needed for the planned inspection.
NTIS
Cleaning; Closures; Deposits; Inspection; Mineral Deposits; Radioactive Wastes; Salts; Walls; Waste Management

20080046269 Government Accountability Office, Washington, DC, USA
Federal Energy Management: Addressing Challenges Through Better Plans and Clarifying the Greenhouse Gas
Emission Measure Will Help Meet Long-Term Goals for Buildings
Sep. 2008; 52 pp.; In English
Report No.(s): PB2009-100528; GAO-08-977; No Copyright; Avail.: CASI: A04, Hardcopy

The federal government is the nation’s single largest energy consumer, spending approximately $17 billion in fiscal year
2007. A number of statutes and executive orders have established and revised goals directing agencies to reduce energy
consumption and greenhouse gas emissions--such as carbon dioxide, which results from combustion of fossil fuels and natural
processes, among other things--and increase renewable energy use. GAO was asked to determine the extent to which (1)

114

http://www.sti.nasa.gov/cprice.pdf


federal agencies met energy efficiency, greenhouse gas emission, and renewable energy goals in fiscal year 2007; (2) federal
agencies have made progress in each of these areas in the recent past; and (3) six selected agencies are poised to meet energy
goals into the future. For this review, GAO, among other things, conducted site visits for six agencies and reviewed the
Department of Energy’s (DOE) annual reports to Congress on federal energy management. Based on draft DOE data, most
of the 22 agencies reporting to DOE for fiscal year 2007 met energy goals for energy efficiency, greenhouse gas emissions,
and renewable energy. Specifically, all but one agency met the energy efficiency goal.
NTIS
Buildings; Energy Policy; Exhaust Emission; Exhaust Gases; Greenhouse Effect

20080046273 Office of Air Quality Planning and Standards, Research Triangle Park, NC USA
Final Ozone National Ambient Air Quality Standard (NAAQS) Regulatory Impact Analysis
Mar. 2008; 558 pp.; In English
Report No.(s): PB2009-100520; EPA/452/R-08/003; No Copyright; Avail.: National Technical Information Service (NTIS)

EPA has performed an illustrative analysis of the potential costs and human health and visibility benefits of nationally
attaining a new ozone standard of 0.075 ppm. Per Executive Order 12866 and the guidelines of OMB Circular A-4, this
Regulatory Impact Analysis (RIA) also presents analyses of three alternative standards, a less stringent 0.079 ppm and two
more stringent options (0.065 and 0.070 ppm). The benefit and cost estimates below are calculated incremental to a 2020
baseline that incorporates air quality improvements achieved through the projected implementation of existing regulations and
full attainment of the existing ozone and particulate matter (PM) National Ambient Air Quality Standards (NAAQS). The
baseline also includes the Clean Air Interstate Rule and mobile source programs, which will help many areas move toward
attainment of the current ozone standard. This RIA is focused on development and analyses of illustrative control strategies
to meet these alternative standards in 2020. This analysis does not prejudge the attainment dates that will ultimately be
assigned to individual areas under the Clean Air Act, which contains a variety of potential dates and flexibility for extensions.
For purposes of this analysis, though, we assume attainment by 2020 for all areas except for two areas (San Joaquin Valley
and South Coast air basins) in California. The state has submitted to EPA plans for implementing the current ozone standard
which propose that these two areas of California meet that standard by 2024. We have assumed for analytical purposes that
the San Joaquin Valley and South Coast air basin would attain a new standard in 2030. The actual attainment year for all areas
will be determined through the State Implementation Plan process.
NTIS
Air Pollution; Air Quality; Ambience; Ozone; Pollution Control

20080046460 Michigan Univ., Ann Arbor, MI USA
Rotating Modulation Imager for the Orphan Source Search Problem
Kowash, Benjamin R; Jan 2008; 173 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488469; CI09-0033; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488469

This dissertation explores the application of a mechanically collimated imaging device known as a rotating modulation
collimator (RMC) to the orphan source search problem. Orphan sources are lost radioactive sources (accidentally or through
material diversion) that can pose a threat to both human health and national security when they fall into the wrong hands. The
RMC is a simple imaging system that can see through complex background scenes that can often mask these lost sources. Key
developments for this research include the development of a new system model for predicting the system response when the
source is located at any distance from the detector, the design, construction, and characterization of a prototype RMC, new
methods for locating sources in three dimensions with a RMC, a new operating mode for imaging extended sources, an initial
study on adaptive imaging with the RMC, and a method for predicting the time required to detect a hidden source of a known
activity to a given level of confidence. Results from simulations and measurements are used to asses the performance of the
RMC for the orphan source search problem.
DTIC
Adaptation; Collimators; Modulation; Radioactive Materials; Rotation
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20080046811 Sandia National Labs., Albuquerque, NM USA; Gesellschaft fuer Anlagen- und Reaktorsicherheit m.b.H.,
Garching, Germany
Spent Fuel Sabotage Test Program, Characterization of Aerosol Dispersal: Interim Final Report
Gregson, M. W.; Loiseau, O.; Klennert, L. A.; Brockmann, J. E.; Molecke, M. A.; Mar. 01, 2008; 99 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934855; SAND2007-8070; No Copyright; Avail.: National Technical Information Service (NTIS)

This multinational, multi-phase spent fuel sabotage test program is quantifying the aerosol particles produced when the
products of a high energy density device (HEDD) interact with and explosively particulate test rodlets that contain pellets of
either surrogate materials or actual spent fuel. This program provides source-term data that are relevant to plausible sabotage
scenarios in relation to spent fuel transport and storage casks and associated risk assessments. We present details and
significant results obtained from this program from 2001 through 2007. Measured aerosol results include: respirable fractions
produced; amounts, nuclide content, and produced particle size distributions and morphology; measurements of volatile fission
product species enhanced sorption--enrichment factors onto respirable particles; and, status on determination of the spent fuel
ratio, SFR, needed for scaling studies. Emphasis is provided on recent Phase 3 tests using depleted uranium oxide pellets plus
non-radioactive fission product dopants in surrogate spent fuel test rodlets, plus the latest surrogate cerium oxide results and
aerosol laboratory supporting calibration work.
NTIS
Aerosols; Fuel Tests; Sabotage; Spent Fuels

20080046888 National Renewable Energy Lab., Golden, CO USA
Savannah River Site Capabilities for Conducting Ingestion Pathway Consequence Assessments for Emergency
Response
Hunter, C. H.; Lee, P. L.; Buckley, R. L.; January 2008; 9 pp.; In English
Report No.(s): DE2008-922653; SRNL-ATG-2007-00028; No Copyright; Avail.: National Technical Information Service
(NTIS)

Potential airborne releases of radioactivity from facilities operated for the U. S. Department of Energy at the Savannah
River Site could pose significant consequences to the public through the ingestion pathway. The Savannah River National
Laboratory has developed a suite of technologies needed to conduct assessments of ingestion dose during emergency response,
enabling emergency manager at SRS to develop initial protective action recommendation for state agencies early in the
response and to make informed decisions on activation of additional Federal assets that would be needed to support long-term
monitoring and assessment activities.
NTIS
Emergencies; Exposure; Grasslands; Rivers

20080046889 Savannah River National Lab., Aiken, SC, USA; Nuclear Regulatory Commission, Washington, DC, USA;
Vanderbilt Univ., Nashville, TN, USA; Netherlands Energy Research Foundation, Utrecht, Netherlands
Partnership for the Development of Nest Generation Simulation Tools to Evaluate Cementitious Barriers and
Materials Used in Nuclear Applications 8388
Langton, C.; Dimenna, R.; Suttora, L.; Chee, T.; Esh, D.; January 2008; 9 pp.; In English
Report No.(s): DE2008-922657; WSRC-STI-2008-00055; No Copyright; Avail.: Department of Energy Information Bridge

The US DOE has initiated a multidisciplinary cross cutting project to develop a reasonable and credible set of tools to
predict the structural, hydraulic and chemical performance of cement barriers used in nuclear applications over extended time
frames (e.g., > 100 years for operating facilities and > 1000 years for waste management). A partnership that combines DOE,
NRC, academia, private sector, and international expertise has been formed to accomplish the project objectives by integrating
existing information and realizing advancements where necessary. The set of simulation tools and data developed under this
project will be used to evaluate and predict the behavior of cementitious barriers used in near surface engineered waste
disposal systems, e.g., waste forms, containment structures, entombments and environmental remediation, including
decontamination and decommissioning (D&D) activities. The simulation tools will also support analysis of structural concrete
components of nuclear facilities (spent fuel pools, dry spent fuel storage units, and recycling facilities, e.g., fuel fabrication,
separations processes).
NTIS
Cements; Computerized Simulation; Concretes; Radioactive Wastes; Waste Management
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20080046947 Office of Air Quality Planning and Standards, Research Triangle Park, NC USA
Risk and Exposure Assessment to Support the Review of the SO(sub 2) Primary National Ambient Air Quality
Standards: First Draft
Jun. 2008; 316 pp.; In English
Report No.(s): PB2009-100891; EPA/452/P-08-003; No Copyright; Avail.: National Technical Information Service (NTIS)

The U.S. Environmental Protection Agency (EPA) is presently conducting a review of the primary, health based national
ambient air quality standards (NAAQS) for sulfur dioxide (SO2). Sections 108 and 109 of the Clean Air Act (The Act) govern
the establishment and periodic review of the NAAQS. These standards are established for pollutants that may reasonably be
anticipated to endanger public health and welfare, and whose presence in the ambient air results from numerous or diverse
mobile or stationary sources. The NAAQS are to be based on air quality criteria, which are to accurately reflect the latest
scientific knowledge useful in indicating the kind and extent of identifiable effects on public health or welfare that may be
expected from the presence of the pollutant in ambient air. The EPA Administrator is to promulgate and periodically review,
at five-year intervals, primary (health-based) and secondary (welfare-based) NAAQS for such pollutants. Based on periodic
reviews of the air quality criteria and standards, the Administrator is to make revisions in the criteria and standards and
promulgate any new standards as may be appropriate. The Act also requires that an independent scientific review committee
advise the Administrator as part of this NAAQS review process, a function now performed by the Clean Air Scientific
Advisory Committee (CASAC). The Agency has recently decided to make a number of changes to the process for reviewing
the NAAQS (described at http://www.epa.gov/ttn/naaqs/).
NTIS
Air Quality; Ambience; Exposure; Risk; Risk Assessment; Sulfur Dioxides

20080046955 Auburn Univ., AL, USA
Final Report for Fractionation and Separation of Polydisperse Nanoparticles into Distinct Monodisperse Fractions
Using CO2 Expanded Liquids
Chistopher, R.; Aug. 31, 2007; 51 pp.; In English
Contract(s)/Grant(s): DE-FG26-06NT42685
Report No.(s): DE2008-935215; No Copyright; Avail.: National Technical Information Service (NTIS)

The overall objective of this project was to facilitate efficient fractionation and separation of polydisperse metal
nanoparticle populations into distinct monodisperse fractions using the tunable solvent properties of gas expanded liquids.
Specifically, the dispersibility of ligand-stabilized nanoparticles in an organic solution was controlled by altering the
ligand-solvent interaction (solvation) by the addition of carbon dioxide (CO(sub 2)) gas as an antisolvent (thereby tailoring
the bulk solvent strength) in a custom high pressure apparatus developed in our lab. This was accomplished by adjusting the
CO(sub 2) pressure over the liquid dispersion, resulting in a simple means of tuning the nanoparticle precipitation by size.
Overall, this work utilized the highly tunable solvent properties of organic/CO(sub 2) solvent mixtures to selectively
size-separate dispersions of polydisperse nanoparticles (ranging from 1 to 20 nm in size) into monodisperse fractions
((+-)1nm). Specifically, three primary tasks were performed to meet the overall objective. Task 1 involved the investigation
of the effects of various operating parameters (such as temperature, pressure, ligand length and ligand type) on the efficiency
of separation and fractionation of Ag nanoparticles.
NTIS
Carbon Dioxide; Classifiers; Fractionation; Liquids; Nanoparticles

20080046957 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA; California State Univ., Hayward,
CA, USA
Measurements of Ammonia at Blodgett Forest
Fischer, M. L.; Littlejohn, D.; January 2007; 34 pp.; In English
Report No.(s): DE2008-922828; No Copyright; Avail.: National Technical Information Service (NTIS)

Ammonia is a reactive trace gas that is emitted in large quantities by animal agriculture and other sources in California,
which subsequently forms aerosol particulate matter, potentially affecting visibility, climate, and human health. We performed
initial measurements of NH(sub 3) at the Blodgett Forest Research Station (BFRS) during a 3 week study in June, 2006. The
site is used for ongoing air quality research and is a relatively low-background site in the foothills of the Sierra Nevada.
Measured NH(sub 3) mixing ratios were quite low (< 1 to (approx.) 2 ppb), contrasting with typical conditions in many parts
of the Central Valley. Eddy covariance measurements showed NH(sub 3) fluxes that scaled with measured NH(sub 3) mixing
ratio and calculated aerodynamic deposition velocity, suggesting dry deposition is a significant loss mechanism for
atmospheric NH(sub 3) at BFRS. A simple model of NH(sub 3) transport to the site supports the hypothesis that NH(sub 3)
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is transported from the Valley to BFRS, but deposits on vegetation during the summer.
NTIS
Air Pollution; Ammonia; Forests

20080046967 Department of Energy, Grand Forks, ND, USA
Advanced Gasification Mercury/Trace Metal Control with Monolith Traps. Final Scientific/Technical Report for Year
1 (July 1, 2005-February 28, 2007)
Swanson, M. L.; Dunham, G. E.; Musich, M. A.; Jan. 2008; 41 pp.; In English
Contract(s)/Grant(s): DE-FC26-05NT42461
Report No.(s): DE2008-924119; EERC-01-08; No Copyright; Avail.: National Technical Information Service (NTIS)

Three potential additives for controlling mercury emissions from syngas at temperatures ranging from 350 degrees to 500
degrees F (177 degrees to 260 degrees C) were developed. Current efforts are being directed at increasing the effective working
temperature for these sorbents and also being able to either eliminate any potential mercury desorption or trying to engineer
a trace metal removal system that can utilize the observed desorption process to repeatedly regenerate the same sorbent
monolith for extended use. Project results also indicate that one of these same sorbents can also successfully be utilized for
arsenic removal. Capture of the hydrogen selenide in the passivated tubing at elevated temperatures has resulted in limited
results on the effective control of hydrogen selenide with these current sorbents, although lower-temperature results are
promising. Preliminary economic analysis suggests that these Corning monoliths potentially could be more cost-effective than
the conventional cold-gas (presulfided activated carbon beds) technology currently being utilized.
NTIS
Coal Gasification; Gasification; Mercury (Metal); Traps

20080046970 CH2M/Hill Hanford Group, Inc., Richland, WA, USA
Significant Progress in the Deployments of New Technologies for the Retrieval of Hanford Radioactive Waste Storage
Tanks
Raymond, R. E.; Dodd, R. A.; Carpenter, K. E.; Sturges, M. H.; Feb. 2008; 11 pp.; In English
Contract(s)/Grant(s): DE-AC27-99RL14047
Report No.(s): DE2008-924422; CH2M-36756-FP; No Copyright; Avail.: Department of Energy Information Bridge

Significant enhancements in the development and deployment of new technologies for removing waste from storage tanks
at the Hanford Site have resulted in accelerated progress and reduced costs for tank cleanup. CH2M HILL Hanford Group,
Inc. is the U.S. Department of Energy, Office of River Protection’s prime contractor responsible for safely storing and
retrieving approximately 53 million gallons of highly-radioactive and hazardous waste stored in 177 underground tanks. The
waste is stored in 149 older single-shell tanks (SST) and 28 newer double-shell tanks (DST) that are grouped in 18 so-called
farms near the center of the Hanford Site, located in southeastern Washington State. Tank contents include materials from
years of World-War II and post-war weapons production, which account for 60 percent by volume of the nation’s high-level
radioactive waste. A key strategy for improved cleanup is the development and deployment of innovative technologies, which
enhance worker safety, resolve technical challenges, streamline retrieval processes, and cut project costs and durations. During
the past seven years of tank cleanout projects we have encountered conditions and waste chemistry that defy conventional
approaches, requiring a variety of new tools and techniques. Through the deployment of advanced technology and the creative
application of resources, we are finding ways to accomplish the retrieval process safely, swiftly, and economically.
NTIS
Deployment; Progress; Radioactive Wastes; Storage Tanks
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Includes Earth structure and dynamics, aeronomy; upper and lower atmosphere studies; ionospheric and magnetospheric physics; and
geomagnetism. For related information see 47 Meteorology and Climatology; and 93 Space Radiation.

20080045785 Kentucky Univ., Lexington, KY USA
Seismic Evaluation and Ranking of Embankments for Bridges on and over the Parkways in Western Kentucky
Ding, H. S.; Harik, I. E.; Choo, C. C.; Jun. 2008; 113 pp.; In English
Report No.(s): PB2009-100653; KTC-07-06/SYSPR246-025F; No Copyright; Avail.: CASI: A06, Hardcopy

This study represents one of the Seismic Evaluation of Bridges on and over the Parkways in Western Kentucky

118

http://www.sti.nasa.gov/cprice.pdf


investigative series. The effort is focused on the seismic vulnerability of bridge embankments against slope instability and
liquefaction potential. An evaluation and rating procedure is presented to assist in identifying and prioritizing bridge
embankments that are susceptible to failure due to projected seismic events. To expedite the process, the algorithm title
Seismic Assessment System for Bridges (SASB) was programmed. Three hundred and eight-nine (389) bridge embankments
(parallel bridges included) along the five western Kentucky parkway-Audubon, Pennyrile, Purchase, Western Kentucky, and
William Natcher-were evaluated for projected 50-year and 250-year seismic events in this process. 30% of the bridge
embankments are rated as ‘critical’ for projected 50-year event earthquakes, and 36% for projected 250-year event
earthquakes. Based on this preliminary investigation, it is recommended that a more detailed analysis be carried out for bridge
embankments rated as ‘critical.’
NTIS
Kentucky; Ranking; Bridges; Seismology

20080045914 NASA Johnson Space Center, Houston, TX, USA
Phyllosilicate and Sulfate-Hematite Deposits within Miyamoto Crater in Southern Sinus Meridiani, Mars
Wiseman, Sandra M.; Arvidson, R. E.; Andrews-Hanna, J. C.; Clark, R. N.; Lanza, N. L.; DesMarais, D.; Marzo, G. A.;
Morris, R. V.; Murchie, S. L.; Newsom, H. E.; Dobrea, E. Z. Noe; Ollila, A. M.; Poulet, F.; Roush, T. L.; Seelos, F. P.; Swayze,
G. A.; Geophysical Research Letters; October 10, 2008; ISSN 0094-8275; Volume 35; 5 pp.; In English; Copyright;
Avail.: Other Sources
ONLINE: http://dx.doi.org/10.1029/2008GL035363

Orbital topographic, image, and spectral data show that sulfate and hematite-bearing plains deposits similar to those
explored by the MER rover Opportunity unconformably overlie the northeastern portion of the 160 km in diameter Miyamoto
crater. Crater floor materials exhumed to the west of the contact exhibit CRISM and OMEGA NIR spectral signatures
consistent with the presence of Fe/Mg-rich smectite phyllosilicates. Based on superposition relationships, the phyllosilicate-
bearing deposits formed either in-situ or were deposited on the floor of Miyamoto crater prior to the formation of the
sulfate-rich plains unit. These findings support the hypothesis that neutral pH aqueous conditions transitioned to a
ground-water driven acid sulfate system in the Sinus Meridiani region. The presence of both phyllosilicate and sulfate and
hematite- bearing deposits within Miyamoto crater make it an attractive site for exploration by future rover missions. Citation:
Wiseman, S. M., et al. (2008), Phyllosilicate and sulfate-hematite deposits within Miyamoto crater in southern Sinus
Meridiani,
Author
Silicates; Craters; Hematite; Mars Surface; Topography; Spectral Signatures; Montmorillonite; Emission Spectra

20080045969 Aerospace Corp., El Segundo, CA USA
Development and Evaluation of GPS Space Clocks for GPS III and Beyond
Wu, Andy; Feess, Bill; Jan 2001; 12 pp.; In English
Report No.(s): AD-A485220; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485220

The current GPS has exceeded its globally averaged position and timing accuracy of 16 m (50 YO spherical error) and
100 ns (1 U) as stated in the 1990 GPS System Operation Requirements Document (SORD). The 1999 GPS Operational
Requirements Documents (ORD) set a new goal for the GPS ZZZ and beyond. The 1999 ORD specifies the ranging accuracy
1.5 m threshold and 0.5 m objective. The 95% time transfer accuracy threshold and objective are 20 ns and 10 ns, respectively.
This paper will evaluate how the current clocks and the clocks being developed can support the ORD threshold and objective.
The paper will include the following topics: (1) atomic clocks on the GPS Block ZZ space vehicles, ( 2 ) estimated accuracy
of the ZZF Rb clock by Perkin Elmer and digital Cs clock by Datum-Beverly and assessment of their performance against
the ORD threshold range requirements, (3) description of the new space clocks being developed jointly by the GPS JPO,
Aerospace, and NRL, and evaluation of their predicted pe6ormunce to see if they can support the ORD objective of 0.5 m
(rms), and (4) Prediction of the GPS signul-in-space accuracy, including all the space and control segments errors, using ZZF
Rb and Cs clocks. The predictions are based on replacing the NZMA estimated GPS ZZ/IZA/ZZR clock data, contained in
the actual tracking data of the GPS monitor stations and the NlMA tracking stations, by simulated IZF Rb and Cs clock data.
A Kalman filter similar to that of the OCS then processes the resulting tracking data and the estimated results are compared
with NIMA estimates treated as truth. Evaluations of the various options to see whether the ORD objective can be achieved
based on the predicted signal-in-space accuracy are included.
DTIC
Clocks; Global Positioning System
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20080046101 Geophysical Observatory, Sodankyla, Finland
Magnetic Results: Sodankyla 2006
Kultima, Johannes; 2007; ISSN 1456-3673; 41 pp.; In English; Original contains black and white illustrations
Report No.(s): No. 100; Copyright; Avail.: Other Sources

The Sodankyla Geophysical Observatory was established in 1913; 1914 was the first year of magnetic recordings. The
observatory is situated on the east bank of the river Kitinen, ca. 5 km south of Sodankyla village. Until 31.07.1997 it belonged
to the Finnish Academy of Science and Letters. Since 01.08.1997 it has been the independent observatory of the University
of Oulu. Three sets of variometers are used: 1) FG (Danish) Fluxgate magnetometer; 2) PSM (polish) Photoelectric Torsion
Magnetometer; and 3) RM (Russian) Photoelectric Torsion Magnetometer.
Derived from text
Geophysical Observatories; Magnetic Fields; Geomagnetism; Magnetic Measurement

20080046909 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Recent Short Term Global Aerosol Trends over Land and Ocean Dominated by Biomass Burning
Remer, Lorraine A.; Koren, Ilan; Kleidman, RIchard G.; Levy, Robert C.; Martins, J. Vanderlei; Kim, Kyu-Myong; Tanre,
Didier; Mattoo, Shana; Yu, Hongbin; [2007]; 17 pp.; In English; Original contains black and white illustrations; Copyright;
Avail.: CASI: A03, Hardcopy

NASA’s MODIS instrument on board the Terra satellite is one of the premier tools to assess aerosol over land and ocean
because of its high quality calibration and consistency. We analyze Terra-MODIS’s seven year record of aerosol optical depth
(AOD) observations to determine whether global aerosol has increased or decreased during this period. This record shows that
AOD has decreased over land and increased over ocean. Only the ocean trend is statistically significant and corresponds to
an increase in AOD of 0.009, or a 15% increase from background conditions. The strongest increasing trends occur over
regions and seasons noted for strong biomass burning. This suggests that biomass burning aerosol dominates the increasing
trend over oceans and mitigates the otherwise mostly negative trend over the continents.
Author
MODIS (Radiometry); Aerosols; Biomass Burning; Imaging Spectrometers; Calibrating

20080046954 Geological Survey, Reston, VA USA
Analysis of a Spatial Point Pattern: Examining the Damage to Pavement and Pipes in Santa Clara Valley Resulting
from the Loma Prieta Earthquake
Phelps, G. A.; January 2007; 51 pp.; In English
Report No.(s): PB2009-101221; USGS-OFR-2007-1442; No Copyright; Avail.: National Technical Information Service
(NTIS)

This report describes some simple spatial statistical methods to explore the relationships of scattered points to geologic
or other features, represented by points, lines, or areas. It also describes statistical methods to search for linear trends and
clustered patterns within the scattered point data. Scattered points are often contained within irregularly shaped study areas,
necessitating the use of methods largely unexplored in the point pattern literature. The methods take advantage of the power
of modern GIS toolkits to numerically approximate the null hypothesis of randomly located data within an irregular study area.
Observed distributions can then be compared with the null distribution of a set of randomly located points. The methods are
non-parametric and are applicable to irregularly shaped study areas. Patterns within the point data are examined by comparing
the distribution of the orientation of the set of vectors defined by each pair of points within the data with the equivalent
distribution for a random set of points within the study area. A simple model is proposed to describe linear or clustered
structure within scattered data. A scattered data set of damage to pavement and pipes, recorded after the 1989 Loma Prieta
earthquake, is used as an example to demonstrate the analytical techniques. The damage is found to be preferentially located
nearer a set of mapped lineaments than randomly scattered damage, suggesting range-front faulting along the base of the Santa
Cruz Mountains is related to both the earthquake damage and the mapped lineaments. The damage also exhibit two
non-random patterns: a single cluster of damage centered in the town of Los Gatos, California, and a linear alignment of
damage along the range front of the Santa Cruz Mountains, California. The linear alignment of damage is strongest between
45(deg) and 50(deg) northwest. This agrees well with the mean trend of the mapped lineaments, measured as 49(deg)
northwest.
NTIS
Damage; Earthquakes; Pavements; Pipes (Tubes); Valleys; Structural Properties (Geology)
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20080046956 Geological Survey, Reston, VA USA
Shear Wave Structure of Umbria and Marche, Italy, Strong Motion Seismometer Sites Affected by the 1997
Umbria-Marche, Italy, Earthquake Sequence
Kayen, R.; Scasserra, G.; Stewart, J. P.; Lanzo, G.; January 2008; 46 pp.; In English
Report No.(s): PB2009-101222; USGS-OFR-2008-1010; No Copyright; Avail.: National Technical Information Service
(NTIS)

A long sequence of earthquakes, eight with magnitudes between 5 and 6, struck the Umbria and Marche regions of central
Italy between September 26, 1997 and July 1998. The earthquake swarm caused severe structural damage, particularly to
masonry buildings, and resulted in the loss of twelve lives and about 150 injuries. The source of the events was a single
seismogenic structure that consists of several faults with a prevailing northwest-southeast strike and crosses the Umbria-
Marche border. The focal mechanism of the largest shocks indicate that the events were the product of shallow extensional
normal faulting along a NE-SW extension perpendicular to the trend of the Apennines. The network of analog seismometer
stations in the Umbria and Marche regions recorded motions of the main September and October 1997 events and a dense
array of mobile digital stations, installed since September 29, recorded most of the swarm. The permanent national network
Rete Accelerometrica Nazionale (RAN) is administered and maintained by Dipartimento delle Protezione Civile (DPC: Civil
Protection Department); the temporary array was managed by Servizio Sismico Nazionale (SSN) in cooperation with small
agencies and Universities (SSN, 2002) . Most of the temporary and permanent stations in the Italian seismic network have little
or no characterization of seismic velocities. In this study, we investigate 17 Italian sites using an active-source approach that
employs low frequency harmonic waves to measure the dispersive nature of surface waves in the ground. We use the Spectral
Analysis of Surface Wave (SASW) approach, coupled with an array of harmonic-wave electro-mechanical sources that are
driven in-phase to excite the ground. An inversion algorithm using a non-linear least-squares best-fit method is used to
compute shear wave velocities for the upper 100-200 meters of the soil column.
NTIS
Earthquakes; Italy; S Waves; Seismographs; Spectrum Analysis

20080047103 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Models of Active Glacial Isostasy Roofing Warm Subduction: Case of the South Patagonian Ice Field
Klemann, Volker; Ivins, Erik R.; Martinec, Zdenek; Wolf, Detlef; Journal of Geophysical Research; September 25, 2007; ISSN
0148-0227; Volume 112; 8 pp.; In English; Original contains color and black and white illustrations; Copyright; Avail.:
Other Sources
ONLINE: http://hdl.handle.net/2014/40998; http://dx.doi.org/10.1029/2006JB004818

Modern geodetic techniques such as precise Global Positioning System (GPS) and high-resolution space gravity mapping
(Gravity Recovery and Climate Experiment, GRACE) make it possible to measure the present-day rate of viscoelastic
gravitational Earth response to present and past glacier mass changes. The Andes of Patagonia contain glacial environments
of dramatic mass change. These mass load changes occur near a tectonically active boundary between the Antarctic and South
American plates. The mechanical strength of the continental side of this boundary is influenced by Neogene ridge subduction
and by the subduction of a youthful oceanic slab. A ridge of young volcanos parallels the Pacific coastline. Release of volatiles
(such as water) at depth along this ridge creates a unique rheological environment. To assess the influence of this rheological
ridge structure on the observational land uplift rate, we apply a two dimensional viscoelastic Earth model. A numerical study
is presented which examines the sensitivity of the glacial loading-unloading response to the complex structure at depth related
to the subducting slab, the viscous wedge between slab and continental lithosphere, and the increase of elastic thickness from
oceanic to continental lithosphere. A key feature revealed by our numerical experiments is a continuum flow wherein the slab
subdues the material transport toward oceanic mantle and crust. The restricted flow is sensitive to the details of slab
mechanical strength and penetration into the upper mantle. The reduced viscosity within the mantle wedge, however, enhances
the load-induced material transport everywhere within the asthenosphere.
Author
Glaciers; Global Positioning System; Geodesy; Gravitation; Isostasy; Subduction (Geology); Rheology
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47
METEOROLOGY AND CLIMATOLOGY

Includes weather observation forecasting and modification.

20080045748 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Effects of Deep Convection on Atmospheric Chemistry
Pickering, Kenneth E.; November 19, 2007; 1 pp.; In English; Atmospheric Sciences Research Center Colloquium Series, 19
Nov. 2007, Albany, NY, USA; No Copyright; Avail.: Other Sources; Abstract Only

This presentation will trace the important research developments of the last 20+ years in defining the roles of deep
convection in tropospheric chemistry. The role of deep convection in vertically redistributing trace gases was first verified
through field experiments conducted in 1985. The consequences of deep convection have been noted in many other field
programs conducted in subsequent years. Modeling efforts predicted that deep convection occurring over polluted continental
regions would cause downstream enhancements in photochemical ozone production in the middle and upper troposphere due
to the vertical redistribution of ozone precursors. Particularly large post-convective enhancements of ozone production were
estimated for convection occurring over regions of pollution from biomass burning and urban areas. These estimates were
verified by measurements taken downstream of biomass burning regions of South America. Models also indicate that
convective transport of pristine marine boundary layer air causes decreases in ozone production rates in the upper troposphere
and that convective downdrafts bring ozone into the boundary layer where it can be destroyed more rapidly. Additional
consequences of deep convection are perturbation of photolysis rates, effective wet scavenging of soluble species, nucleation
of new particles in convective outflow, and the potential fix stratosphere-troposphere exchange in thunderstorm anvils. The
remainder of the talk will focus on production of NO by lightning, its subsequent transport within convective clouds . and its
effects on downwind ozone production. Recent applications of cloud/chemistry model simulations combined with anvil NO
and lightning flash observations in estimating NO Introduction per flash will be described. These cloud-resolving case-study
simulations of convective transport and lightning NO production in different environments have yielded results which are
directly applicable to the design of lightning parameterizations for global chemical transport models. The range of mean values
(factor of 3) of NO production per flash (or per meter of lightning channel length) that have been deduced from the model
will be shown and compared with values of production in the literature that have been deduced using other methods, Results
show that on a per flash basis, IC flashes are nearly as productive of NO as CG flashes. When combined with the global flash
rate of 44 flashes per second from NASA’s Optical Transient Detector (OTD) measurements, these estimates and the results
from other techniques yield global NO production rates of 2-9 TgN/year. Vertical profiles of lightning NOx mass at the end
of the 3-D storm simulations have been summarized to yield suggested profiles for use in global models. Simulations of the
photochemistry over the 24 hours following a storm have been performed to determine the additional ozone production which
can be attributed to lightning NO.
Author
Atmospheric Chemistry; Atmospheric Circulation; Lightning; Nitrogen Oxides; Ozone; Simulation; Troposphere; Convection
Cells

20080045757 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Multi-Decadal Variation of Aerosols: Sources, Transport, and Climate Effects
Chin, Mian; Diehl, Thomas; Bian, Huisheng; Streets, David; October 07, 2008; 1 pp.; In English; 7th Aerosol Comparisons
between Observations and Models (AEROCOM) workshop, 7-11 Oct. 2008, Reykjavik, Iceland; No Copyright; Avail.:
Other Sources; Abstract Only

We present a global model study of multi-decadal changes of atmospheric aerosols and their climate effects using a global
chemistry transport model along with the near-term to longterm data records. We focus on a 27-year time period of satellite
era from 1980 to 2006, during which a suite of aerosol data from satellite observations, ground-based measurements, and
intensive field experiments have become available. We will use the Goddard Chemistry Aerosol Radiation and Transport
(GOCART) model, which involves a time-varying, comprehensive global emission dataset that we put together in our previous
investigations and will be improved/extended in this project. This global emission dataset includes emissions of aerosols and
their precursors from fuel combustion, biomass burning, volcanic eruptions, and other sources from 1980 to the present. Using
the model and satellite data, we will analyze (1) the long-term global and regional aerosol trends and their relationship to the
changes of aerosol and precursor emissions from anthropogenic and natural sources, (2) the intercontinental source-receptor
relationships controlled by emission, transport pathway, and climate variability.
Author
Aerosols; Climate; Periodic Variations; Satellite Observation; Atmospheric Models
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20080045767 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The GEOS Chemistry Climate Model: Comparisons to Satellite Data
Stolarski, Richard S.; Douglass, Anne R.; August 31, 2008; 1 pp.; In English; SPARC 4th General Assembly, 31 Aug. - 6 Sept.
2008, Bologna, Italy; No Copyright; Avail.: Other Sources; Abstract Only

The Goddard Earth Observing System Chemistry Climate Model (GEOS CCM) has been developed by combining the
atmospheric chemistry and transport modules developed over the years at Goddard and the GEOS general circulation model,
also developed at Goddard. We will compare model simulations of ozone, and the minor constituents that affect ozone, for
the period around 1980 with newly released revised data from the Limb Infrared Monitor of the Stratosphere (LIMS)
instrument on Nimbus 4. We will also compare model simulations for the period of the early 2000s with the data from the
Microwave Limb Sounder (MLS) and the High Resolution Dynamic Limb Sounder (HRDLS) on the Aura satellite. We will
use these comparisons to examine the performance of the model for the present atmosphere and for the change that has
occurred during the last 2 decades of ozone loss due to chlorine and bromine compounds released from chlorofluorocarbons
and halons.
Author
Atmospheric Chemistry; Climate Models; Ozone; Simulation; Stratosphere; Atmospheric Models; Atmospheric Effects; Earth
Observations (From Space)

20080045769 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Contributions of TRMM and GPM to GEOSS
Hou, Arthur Y.; [2008]; 1 pp.; In English; 89th American Meteorological Society Annual Meeting, 11-15 Jan. 2009, Phoenix,
AZ, USA; No Copyright; Avail.: Other Sources; Abstract Only

Two international satellite missions have a major role in the development of global precipitation data under the auspices
of the Global Earth Observation System of Systems (GEOSS) to meet the needs of several Societal Benefit Areas set forth
by the Group on Earth Observations (GEO). One is the joint U.S.-Japan Tropical Rainfall Measuring Mission (TRMM),
launched in 1997, which provides combined radar/radiometer measurements to serve as a benchmark for tropical precipitation
measurements by passive microwave radiometers and has played a key role in the development of the current generation of
multi-satellite global rainfall products. The other is the Global Precipitation Measurement (GPM) Mission, an international
satellite mission to be launched in 2013 to deliver the next-generation global precipitation observations from a constellation
of dedicated and operational microwave sensors. GPM is a science mission with integrated applications goals aimed at (1)
advancing the knowledge of the global water/energy cycle variability and freshwater availability and (2) improving weather,
climate, and hydrological prediction capabilities through more accurate and frequent measurements of global precipitation.
The GPM Mission is currently a partnership between NASA and the Japan Aerospace Exploration Agency (JAXA), with
additional partners in satellite constellation and ground validation under discussion. With NASA and JAXA science team
activities providing the framework and infrastructures for international collaboration on satellite inter-calibration, retrieval
algorithm development, and ground validation, GPM has been identified as the cornerstone for the development of the
Precipitation Constellation for the Committee on Earth Observation Satellites (CEOS). An overview of current
accomplishments by TRMM and anticipated contributions by GPM to GEOSS activities will be presented.
Author
Earth Observations (From Space); Precipitation (Meteorology); Precipitation Measurement; Remote Sensing; TRMM
Satellite; Climate Models; Atmospheric Models

20080045775 NASA Goddard Space Flight Center, Greenbelt, MD, USA
How Does Mediterranean Basin’s Atmosphere Become Weak Moisture Source During Negative Phase of NAO: Use of
AIRS, AMSR, TOVS, & TRMM Satellite Datasets Over Last Two NAO Cycles to Examine Governing Controls on E-P
Smith, Eric A.; Mehta, Amita V.; September 22, 2008; 2 pp.; In English; Plinius-10 Conference on Mediterranean Storms and
Scientific Research, 22-24 Sept. 2008, Nicosia, Cyprus; No Copyright; Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045775

The Mediterranean Sea is a noted ‘concentration’ basin in that it almost continuously exhibits positive evaporation minus
precipitation (E - P ) properties -- throughout the four seasons and from one year to the next. Nonetheless, according to the
ECMWF Era-40 48-year (1958-2005) climate reanalysis dataset, for various phases of the North Atlantic Oscillation (NAO)
when the pressure gradient between Portugal and Iceland becomes either very relaxed (large negative NAO-Index) or in
transition (small positive or negative NAO-Index), the atmospheric moisture source properties of the basin become weak, at
times even reversed for several months (i.e., negative E - P). This behavior poses numerous questions concerning how and
why these events occur. Moreover, it begs the question of what it would take for the basin to reach its tipping point in which
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P would exceed E throughout the rainy season (some six months) on an annually persistent basis -- and the sea would possibly
transform to a recurring ‘dilution’ basin. This talk investigates these questions by: (1) establishing over a period from 1979
to present, based on detailed analyses of satellite retrieval products from a combination of NASA-AQUA, NOAA-LEO,
NASA/JAXA Scatterometer, and NASA-TRMM platforms, plus additional specialized satellite data products and ancillary
meteorological datasets, the actual observation-based behavior of E - P, (2) diagnosing the salient physical and meteorological
mechanisms that lead to the weaker E - P events during the analysis period, partly based on analyzing surface and upper air
data at discrete stations in the western and eastern Mediterranean -- while at the same time evaluating the quality of the
ERA-40 data over this same time period, (3) conducting GCM and high-resolution regional modeling experiments to
determine if perturbed but realistic meteorological background conditions could maintain Mediterranean as a ‘dilution’ basin
through the October to March rainy season on annually recurring basis, and (4) investigating how such conditions might
modify important internal and external climatic processes known to be closely related to the dynamical, thermal, and
hydrological properties of the basin (e.g., drought frequency over Iberian peninsula, rainfall accumulation within Sahel,
alteration of Levantine branch of east-west aligned open thermohaline cell, and modification of warm-salty intermediate flow
through Gibraltar straight into North Atlantic).
Derived from text
Atmospheric Moisture; Climatology; Evaporation; Mediterranean Sea; Oscillations; Rain; Hydrological Cycle

20080045776 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The Global Precipitation Measurement (GPM) Mission: Overview and Status
Hou, Arthur; October 21, 2008; 1 pp.; In English; Climate Change and Remote Sensing, 21-25 Oct. 2008, Toledo, Spain; No
Copyright; Avail.: Other Sources; Abstract Only

The Global Precipitation Measurement (GPM) Mission is an international satellite mission to unify and advance global
precipitation measurements from a constellation of dedicated and operational microwave sensors. The GPM concept centers
on the deployment of a Core Spacecraft in a non-Sun-synchronous orbit at 65 degrees inclination carrying a dual-frequency
precipitation radar (DPR) and a multi-frequency passive microwave radiometer (GMI) with high-frequency capabilities to
serve as a precipitation physics observatory and calibration standard for the constellation radiometers. The baseline GPM
constellation is envisioned to comprise conical-scanning microwave imagers (e.g., GMI, SSMIS, AMSR, MIS, MADRAS,
GPM-Brazil) augmented with cross-track microwave temperature/humidity sounders (e.g., MHS, ATMS) over land. In
addition to the Core Satellite, the GPM Mission will contribute a second GMI to be flown in a low-inclination (approximately
40 deg.) non-Sun-synchronous orbit to improve near real-time monitoring of hurricanes. GPM is a science mission with
integrated applications goals aimed at (1) advancing the knowledge of the global water/energy cycle variability and freshwater
availability and (2) improving weather, climate, and hydrological prediction capabilities through more accurate and frequent
measurements of global precipitation. The GPM Mission is currently a partnership between NASA and the Japan Aerospace
Exploration Agency (JAXA), with opportunities for additional partners in satellite constellation and ground validation
activities. Within the framework of the inter-governmental Group ob Earth Observations (GEO) and Global Earth Observation
System of Systems (GEOSS), GPM has been identified as a cornerstone for the Precipitation Constellation (PC) being
developed under the auspices of Committee of Earth Observation Satellites (CEOS). The GPM Core Observatory is scheduled
for launch in 2013, followed by the launch of the GPM Low-Inclination Observatory in 2014. An overview of the GPM
mission status, instrument capabilities, ground validation plans, and anticipated scientific and societal benefits will be
presented.
Author
Earth Observations (From Space); Meteorological Radar; Precipitation (Meteorology); Precipitation Measurement; Remote
Sensing; Satellite Constellations

20080045786 Massachusetts Inst. of Tech., Lexington, MA, USA
Detection Probability Modeling for Airport Wind-Shear Sensors
Cho, J. Y. N.; Hallowell, R. G.; Sep. 15, 2008; 76 pp.; In English
Contract(s)/Grant(s): FA8721-05-C0002
Report No.(s): PB2009-100640; ATC-340; No Copyright; Avail.: CASI: A05, Hardcopy

An objective terminal wind-shear detection probability estimation model is developed for radar, lidar, and sensor
combinations. The model includes effects of system sensitivity, site-specific wind-shear, clutter, and terrain blockage
characteristics, range-aliased obscuration statistics, antenna beam filling and attenuation, and signal processing differences,
which allow a sensor- and site-specific performance analysis of deployed and future systems. The study covers 161 airports
in the USA. Sensors considered are the TDWR, ASR-9 WSP, LLWAS, NEXRAD, a Doppler lidar, and a proposed X-band
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radar. The results show that the TDWR is the best single-sensor performer for microburst and gust-front detection. On its own,
the ASR-9 WSP cannot provide the required 90% microburst detection probability at many airports, even after the planned
upgrade to its clutter suppression capability. The NEXRAD is too far away at a majority of airports to provide adequate
wind-shear detection coverage. The typical LLWAS detection probability for micrbursts is low (-50%), because the
anemometers usually only covered a fraction of the ARENAs. Although the lidar by itself does not yield impressive
wind-shear detection statistics, in combination with a radar it is projected to form an optimal configuration for wind-shear
detection over the ARENAs and beyond. An LLWAS added to a radar also improves the microburst detection probability over
the ARENAs, but not to the same extent as a lidar if the radar detection probability is not very high. The LLWAS also cannot
contribute to wide-area surveillance (beyond the ARENAs) because it is a collection of localized in situ instruments.
NTIS
Airports; Detection; Probability Theory; Wind Shear

20080045797 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Assessment of Climatologically and Meteorologically Driven Dynamic Approaches for Snow Depth Retrieval from
Space-borne Microwave Brightness Temperature
Tedesco, M.; Reichle, Rolf H.; Loew, A.; Markus, Thorsten; Foster, James; [2008]; 3 pp.; In English; Original contains black
and white illustrations; Copyright; Avail.: Other Sources

Many algorithms proposed in the literature relate snow depth (SD) or snow water equivalent (SWE) to the difference (or
gradient) between the brightness temperatures at ~19 and ~ 37 GHz (or similar frequencies) through linear regression analysis.
Other methods consider the use of more sophisticated physically-based approaches to retrieve SWE/SD. Here, we evaluate
established literature brightness temperature gradient approaches (using either static or climatology-based coefficients) against
approaches that use dynamic coefficients derived from meteorological measurements and against a physically-based approach
using an electromagnetic model (driven with the outputs of a land model forced). Snow depth data or land-model simulated
values are used to derive dynamic coefficients or grain size as required by the individual methods during a three-year period
at stations distributed over the northern hemisphere. In situ SD data, excluding those used for retrieving the dynamic
quantities, are used to evaluate the performance of the different approaches. Results are evaluated by means of the root mean
square error, the relative percentage error and the correlation coefficient between measured and retrieved SD values. Best
results are obtained with the dynamic brightness temperature gradient approach using meteorological data for updating the
retrieval coefficients, which are generally better than those obtained with the physically-based approach. Moreover, the
brightness temperature gradient approach using time-averaged values of dynamic coefficients still performs better than the
original approach with static or climatological coefficients. Even when driven with SD simulated by the land model, dynamic
approaches provide results better than or comparable to static ones.
Author
Brightness Temperature; Climatology; Microwave Frequencies; Snow; Algorithms; Remote Sensing; Earth Surface

20080045808 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
The Radiative Consistency of Atmospheric Infrared Sounder and Moderate Resolution Imaging Spectroradiometer
Cloud Retrievals
Kahn, Brian H.; Fishbein, Evan; Nasiri, Shaima L.; Eldering, Annmarie; Fetzer, Eric J.; Garay, Michael J.; Lee, Sung-Yung;
Journal of Geophysical Research; May 1, 2007; Volume 112; 16 pp.; In English; Original contains color and black and white
illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40985; http://dx.doi.org/10.1029/2006JD007486

The consistency of cloud top temperature (Tc) and effective cloud fraction (f) retrieved by the Atmospheric Infrared
Sounder (AIRS)/Advanced Microwave Sounding Unit (AMSU) observation suite and the Moderate Resolution Imaging
Spectroradiometer (MODIS) on the EOS-Aqua platform are investigated. Collocated AIRS and MODIS TC and f are
compared via an ‘effective scene brightness temperature’ (Tb,e). Tb,e is calculated with partial field of view (FOV)
contributions from TC and surface temperature (TS), weighted by f and 1-f, respectively. AIRS reports up to two cloud layers
while MODIS reports up to one. However, MODIS reports TC, TS, and f at a higher spatial resolution than AIRS. As a result,
pixel-scale comparisons of TC and f are difficult to interpret, demonstrating the need for alternatives such as Tb,e.
AIRS-MODIS Tb,e differences ((Delta)Tb,e) for identical observing scenes are useful as a diagnostic for cloud quantity
comparisons. The smallest values of DTb,e are for high and opaque clouds, with increasing scatter in (Delta)Tb,e for clouds
of smaller opacity and lower altitude. A persistent positive bias in DTb,e is observed in warmer and low-latitude scenes,
characterized by a mixture of MODIS CO2 slicing and 11-mm window retrievals. These scenes contain heterogeneous cloud
cover, including mixtures of multilayered cloudiness and misplaced MODIS cloud top pressure. The spatial patterns of
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(Delta)Tb,e are systematic and do not correlate well with collocated AIRS-MODIS radiance differences, which are more
random in nature and smaller in magnitude than (Delta)Tb,e. This suggests that the observed inconsistencies in AIRS and
MODIS cloud fields are dominated by retrieval algorithm differences, instead of differences in the observed radiances. The
results presented here have implications for the validation of cloudy satellite retrieval algorithms, and use of cloud products
in quantitative analyses.
Author
Advanced Microwave Sounding Unit; Cloud Cover; Quantitative Analysis; MODIS (Radiometry); Infrared Instruments;
Imaging Spectrometers; Surface Temperature

20080045816 Oak Ridge Associated Universities, Inc., TN, USA
Independent Review of Simulation of Net Infiltration for Present-Day and Potential Future Climates. (MDL-NBS-
HS-000023, Rev 01)
Apr. 2008; 45 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935765; No Copyright; Avail.: Department of Energy Information Bridge

The DOE Office of Civilian Radioactive Waste Management (OCRWM) tasked Oak Ridge Institute for Science and
Education (ORISE) with providing an independent expert review of the documented model and prediction results for net
infiltration of water into the unsaturated zone at Yucca Mountain. The specific purpose of the model, as documented in the
report MDL-NBS-HS-000023, Rev. 01, is to provide a spatial representation, including epistemic and aleatory uncertainty, of
the predicted mean annual net infiltration at the Yucca Mountain site. The expert review panel assembled by ORISE concluded
that the model report does not provide a technically credible spatial representation of net infiltration at Yucca Mountain.
Specifically, the ORISE Review Panel found that: A critical lack of site-specific meteorological, surface, and subsurface
information prevents verification of (1) the net infiltration estimates, (2) the uncertainty estimates of parameters caused by
their spatial variability, and (3) the assumptions used by the modelers (ranges and distributions) for the characterization of
parameters. The paucity of site-specific data used by the modeling team for model implementation and validation is a major
deficiency in this effort.
NTIS
Climate; Infiltration; Radioactive Wastes; Simulation; Waste Management

20080045902 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Application of Satellite and Ground-based Data to Investigate the UV Radiative Effects of Australian Aerosols
Kalashnikova, Olga V.; Mills, Franklin P.; Eldering, Annmarie; Anderson, Don; Remote Sensing of Environment: Multi-angle
Imaging SpectroRadiometer (MISR) Special Issue; January 2, 2007; Volume 107, Issues 1-2, pp. 65-80; In English; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40980; http://dx.doi.org/10.1016/j.rse.2006.07.025

An understanding of the effect of aerosols on biologically- and photochemically-active UV radiation reaching the Earth’s
surface is important for many ongoing climate, biophysical, and air pollution studies. In particular, estimates of the UV
characteristics of the most common Australian aerosols will be valuable inputs to UV Index forecasts, air quality studies, and
assessments of the impact of regional environmental changes. By analyzing climatological distributions of Australian aerosols
we have identified sites where co-located ground-based UV-B and ozone measurements were available during episodes of
relatively high aerosol activity. Since at least June 2003, surface UV global irradiance spectra (285-450 nm) have been
measured routinely at Darwin and Alice Springs in Australia by the Australian Bureau of Meteorology (BoM). Using colocated
sunphotometer measurements at Darwin and Alice Springs, we identified several episodes of relatively high aerosol activity.
Aerosol air mass types were analyzed from sunphotometer-derived angstrom parameter, MODIS fire maps and MISR aerosol
property retrievals. To assess aerosol effects we compared the measured UV irradiances for aerosol-loaded and clear-sky
conditions with each other and with irradiances simulated using the libRadtran radiative transfer model for aerosol-free
conditions. We found that for otherwise similar atmospheric conditions, smoke aerosols over Darwin reduced the surface UV
irradiance by as much as 40-50% at 290-300 nm and 20-25% at 320-400 nm near active fires (aerosol optical depth, AOD,
at 500 nm approximately equal to 0.6). Downwind of fires, the smoke aerosols over Darwin reduced the surface irradiance
by 15-25% at 290-300 nm and approximately 10% at 320-350 nm (AOD at 500 nm approximately equal to 0.2). The effect
of smoke increased with decrease of wavel strongest in the UV-B. The aerosol attenuation factors calculated for the selected
cases suggest smoke over Darwin has an effect on surface 340-380 nm irradiances that is comparable to that produced by
smoke over Sub-Saharan Africa. Dust activity was very low at Alice Springs during 2004, therefore we were not able to
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identify strong dust events to fully assess the UVeffect of dust. For the cases studied, smoke aerosols seem to produce a
stronger reduction in surface UV irradiances than dust aerosols.
Author
Aerosols; Ultraviolet Radiation; Climatology; MODIS (Radiometry); Photochemical Reactions; Radiative Transfer; Air
Pollution; Meteorology; Air Masses

20080045931 National Weather Service, Honolulu, HI, USA
Unified Surface Analysis Manual
Dec. 14, 2006; 34 pp.; In English
Report No.(s): PB2009-101018; No Copyright; Avail.: National Technical Information Service (NTIS)

For decades, surface analyses have been produced by several different offices within the US Weather Bureau and the
National Oceanic and Atmospheric Administration. Various Analysis Centers created surface analyses. This led to a significant
duplication of effort. Due to this redundancy, it was decided in 2--1 that the various analysis centers would limit their analyses
to their areas of responsibilities and would combine the analyses from the other centers to create one seamless surface map
for much of the Northern Hemisphere. By 2002, this plan went into place.
NTIS
Cyclones; Weather Stations

20080045979 Government Accountability Office, Washington, DC, USA
Climate Change: Federal Actions Will Greatly Affect the Viability of Carbon Capture and Storage As a Key Mitigation
Option
Sep. 2008; 71 pp.; In English
Report No.(s): PB2009-100542; GAO-08-1080; No Copyright; Avail.: CASI: A04, Hardcopy

Key scientific assessments have underscored the urgency of reducing emissions of carbon dioxide (CO2) to address
climate change. Many have cited carbon capture and storage (CCS) as an essential technology because it has the potential to
greatly reduce CO2 emissions from power plants while allowing for projected increases in electricity demand. CCS involves
capturing CO2 from a power plant’s emissions, transporting it to an underground storage location, and then injecting it into
a geologic formation for long-term storage. As requested, GAO examined (1) key economic, legal, regulatory, and
technological barriers impeding commercial-scale deployment of CCS technology and (2) actions the Department of Energy
(DOE), Environmental Protection Agency (EPA), and other agencies are taking to overcome barriers to commercial-scale
deployment of CCS technology. Among other things, GAO examined key studies and contacted officials from pertinent
agencies, companies, and environmental groups, as well as research and other organizations. Nationally-recognized studies
and GAO’s contacts with a diverse group of industry representatives, nongovernmental organizations, and academic
researchers show that key barriers to CCS deployment include (1) underdeveloped and costly CO2 capture technology and (2)
regulatory and legal uncertainties over CO2 capture, injection, and storage.
NTIS
Carbon; Carbon Dioxide; Climate; Climate Change; Viability

20080046130 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Global Circulation and Impact of Plasmaspheric Plumes
Moore, Thomas E.; Fok, Mei-Ching; Chen, Sheng-Hsiem; Delcourt, Dominique C.; Fedder, Joel A.; Slinker, Steven P.; [2008];
1 pp.; In English; Copyright; Avail.: Other Sources; Abstract Only

We report results from the global circulation model of Lyon, Fedder, and Mobarry with an embedded model of the inner
magnetosphere including the plasmasphere. The combination is used to initiate large numbers of representative protons on the
geosynchronous orbit L shell, to assign particle weightings, to track their: subsequent trajectories in the 3D fields. This permits
us to study the global circulation of plasmaspheric plumes and to compare these with Polar observations from the dayside
magnetopause region . A range of events is studied from an isolated period of SBz in the solar wind,to a large storm sequence.
We consider effects on circulating plasma reaching the dayside reconnection X-line, the population of the plasma sheet with
ionospheric protons and the generation of ring current pressure from this source, compared with solar wind, polar wind, and
auroral wind sources. We find that the transient plasmaspheric plume source is large in terms of total fluence, but of modest
proportions in terms of contribution to the ring current. Implications of this and other results for improved space weather
modeling and prediction will be discussed.
Author
Atmospheric Models; Plasmasphere; Solar Storms; Solar Wind; Space Weather; Atmospheric Circulation; Solar Terrestrial
Interactions; Solar Activity Effects
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20080046138 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Review of Mariana Gosnell’s ‘ICE: The Nature, the History, and the Uses of an Astonishing Substance’
Parkinson, Claire L.; [2006]; 4 pp.; In English; No Copyright; Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046138

ICE: The Nature, the History, and the Uses of an Astonishing Substance is a recently published book by Mariana Gosnell
about ice. It covers not just the ice that is readily seen, such as sea ice, lake ice, icebergs, glaciers, ice sheets, and ice cubes,
but also ice in the ground, in the atmosphere, inside plants and animals, and in outer space, plus new ice forms being created
in scientific laboratories. Gosnell treats the reader to a well-written, easy-going mixture of science, adventure, history,
applications, science methods and controversies, and philosophy, all centered in one way or another on ice. The book is 563
pages long and is filled with fascinating anecdotes and details, such as beetles in the Canadian Rockies that can supercool to
60 C below freezing and a lake in Minnesota where each winter typically 65,000 fishing shanties are set up on the lake’s ice,
many with couches, beds, television sets, and bathrooms. Gosnell also includes many practical suggestions. Among them:
When driving on lake ice, keep your windows open, in case your vehicle breaks through the ice and you need to make a rapid
exit.
Derived from text
Freezing; Ice

20080046148 NASA Dryden Flight Research Center, Edwards, CA, USA
The Mega Mesospheric Parachute
Kloesel, Kurt J.; Oberto, Robert; Kinsey, Robert; July 12, 2005; 72 pp.; In English; Original contains color and black and
white illustrations
Report No.(s): X-807; No Copyright; Avail.: CASI: A04, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046148

The current understanding and modeling of the upper reaches of the atmosphere is incomplete. Upper atmospheric
interactions with the lower atmosphere, effects of ionizing radiation, high altitude cloud phenomena, and the dynamical
interaction with the magnetosphere require greater definition. The scientific objective of obtaining a greater understanding of
the upper atmosphere can be achieved by designing, implementing, testing, and utilizing a facility that provides long period
in-situ measurements of the mesosphere. Current direct sub-sonic measurements of the upper atmosphere are hampered by the
approximately one minute sub-sonic observation window of a ballistic sounding rocket regardless of the launch angle. In-situ
measurements at greater than transonic speeds impart energy into the molecular atmospheric system and distort the true
atmospheric chemistry. A long duration, sub-sonic capability will significantly enhance our ability to observe and measure: (1)
mesospheric lightning phenomena (sprites and blue jets) (2) composition, structure and stratification of noctilucent clouds (3)
physics of seasonal radar echoes, gravity wave phenomena (4) chemistry of mesospheric gaseous ratio mixing (5) mesospheric
interaction of ionizing radiation (6) dynamic electric and magnetic fields This new facility will also provide local field
measurements which complement those that can be obtained through external measurements from satellite and ground-based
platforms. The 400 foot (approximately 130 meter) diameter lightweight mega-mesospheric parachute system, deployed with
a sounding rocket, is proposed herein as a method to increase sub-sonic mesospheric measurement time periods by more than
an order of magnitude. The report outlines a multi-year evolving science instrumentation suite in parallel with the development
of the mega meso-chute facility. The developmental issues surrounding the meso-chute are chiefly materials selection (thermal
and structural) and deployment mechanism physics. Three mission cases were conceived and developed to include cost and
schedules estimates. Each scenario has increasing scientific utility with paralleling launch weight, parachute hang-time,
deployment altitude, and parachute size: (1) Case #1: $8.4M\@24 months, 6kg payload, 20 min., 50km alt., 80 m. dia. (2) Case
#2: $10.4M\@24 months, 6kg payload, 20 min., 60km alt, 130m. dia. (3) Case #3: $13.6M\@36 months, 30kg payload, 30
min., 90km alt., 200m. dia. The initial breakout cost for the parachute system is approximately $2M\@24 months. This report
identifies that although the challenges of the mega-meso-chute may be difficult, they can be surmounted and valuable results
can be achieved.
Derived from text
Atmospheric Chemistry; In Situ Measurement; Parachutes; Sondes; Meteorological Instruments; Mesosphere
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20080046468 Altarum Inst., Alexandria, VA USA
Medical Course of Action Tool-Disaster (MCOAT-D)
Shahbaz, Bruce; Jun 2007; 12 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488485; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488485

An introduction to the development of a prototype casualty estimation and medical workload planning tool.
DTIC
Casualties; Decision Support Systems; Disasters; Medical Services; Planning; Workloads (Psychophysiology)

20080046481 Woods Hole Oceanographic Inst., MA USA
Coordinated Regional Benefit Studies of Coastal Ocean Observing Systems
Kite-Powell, Hauke L; Colgan, Charles S; Luger, Michael; Wieand, Ken; Pulsipher, Allan; Pendleton, Linwood; Wellman,
Katherine; Pelsoci, Tom; Jan 2003; 6 pp.; In English
Contract(s)/Grant(s): N00014-02-1-1037
Report No.(s): AD-A488515; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488515

The long-term goal supported by this project is the development and sustained support of coastal ocean observing systems
for the waters of the USA. The authors will first produce regional ‘inventories’ of ocean observation user sectors, including
information about the physical and economic scale of their activities, how products from improved ocean observation might
be incorporated into their decisions, and a rough estimate of the potential value of improved decisions. Once the inventories
are complete, they will select sectors with significant expected benefits for more detailed analysis.
DTIC
Atlantic Ocean; Coasts; Cost Analysis; Cost Effectiveness; Data Acquisition; Economic Development; Oceanographic
Parameters; Oceans; Pacific Ocean; United States

20080046485 Washington Univ., Seattle, WA USA
Float Technology Development
Riser, Stephen C; Nystuen, Jeffrey; Larson, Nordeen; Webb, Doug; Jan 2003; 6 pp.; In English; Original contains color
illustrations
Contract(s)/Grant(s): N00014-01-1-1084
Report No.(s): AD-A488525; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488525

It is the long-term goal of the principal investigators of this grant to develop profiling floats with expanded capabilities
in terms of better sensors, communications methods, greater operating depths, and ice capability. The objective of this work
is to design, fabricate, and test 5 specific technological advances to profiling floats. These advancements include the following:
(1) adding Iridium communications to floats, (2) adding an acoustic rain gauge to floats. (3) adding a dissolved oxygen sensor,
(4) producing a float that can operate to a depth of 2000 m anywhere in the world ocean, and (5) examining in detail methods
for allowing floats to work under sea ice. To carry out this work, several floats with the capabilities listed above were built
and tested. In general, these floats were Argo floats, purchased using funds from NOAA awarded to the University of
Washington as part of the U.S. Argo program. The funds from this ONR grant were used to design and carry out the
technological modifications necessary to meet the project objectives. The floats were deployed as Argo floats and the data were
made a part of the Argo data stream.
DTIC
Data Acquisition; Design Analysis; Evaluation; Fabrication; Floats; Meteorological Parameters; Oceanographic
Parameters; System Effectiveness

20080046583 Army Engineer Research and Development Center, Vicksburg, MS USA
Wave Climate and Littoral Sediment Transport Study for Virginia Beach, VA - Rudee Inlet to Cape Henry, Hydraulic
Model Study
Briggs, Michael J; Thompson, Edward F; Sep 2008; 145 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488664; ERDC/CHL-TR-08-15; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Norfolk District is preparing an Environmental Assessment for the use of sand sources off the coast of Cape Henry
for future maintenance of the Virginia Beach, VA, shoreline. The primary purpose is to maintain a buffer for hurricane
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protection for structures landward of the existing beach. The Cape Henry Borrow Area is being considered as a sand source.
The plan borrow scenario involves removing approximately 34.2 M cu yd of material from the borrow area over a period of
50 years. The study provided wave climate and potential longshore transport information and analysis for two bathymetric
cases: existing bathymetry and planned excavation from the Cape Henry Borrow Area. These two cases bracket the range of
expected conditions over the next 50 years and enable assessment of potential project impacts on littoral transport patterns
along adjacent beaches during this time frame.
DTIC
Beaches; Climate; Hydraulic Analogies; Littoral Drift; Littoral Transport; Sediment Transport

20080046605 Naval Postgraduate School, Monterey, CA USA
A Probabilistic Approach to Tropical Cyclone Conditions of Readiness (TCCOR)
Wallace, Kenneth A; Sep 2008; 65 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488744; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Tropical Cyclone Conditions of Readiness (TCCOR) are set at DoD installations in the Western Pacific to convey the risk
associated with the onset of destructive winds from approaching tropical cyclones. In this thesis, the methods by which
TCCOR are set were analyzed to determine if objective and/or probabilistic guidance could improve the process. The Tropical
Prediction Utility (TPU) was developed by forecasters at Yokosuka, JA and the Joint Typhoon Warning Center as a means of
standardizing TCCOR forecasts using elements from JTWC official warnings. The TPU was used to recreate TCCOR
timelines for 42 different cases affecting military bases at Guam, Kadena, JA, Sasebo, JA, and Yokosuka, JA during the 2002
2007 typhoon seasons. These timelines were then compared to historical TCCOR timelines and wind observations to identify
any trends and biases in set time and duration for each TCCOR. A wind speed probability model was also used to compare
the timelines to the wind observations and to categorize them based on consistent trends in probability at each predicted and
historical TCCOR. The results suggest that potential biases exist in the Tropical Prediction Utility that tend to predict TCCOR
earlier than they were set in practice. Although clear trends were identified between wind speed probabilities and elevated
TCCOR, statistical uncertainties exist when using the probabilities to discern between hits and false alarms. While this thesis
identified basic traits in TCCOR settings, a larger sample of cases is needed for further study to determine factors that
discriminate between hits and false alarms.
DTIC
Cyclones; Destruction; Probability Theory; Tropical Storms; Wind Velocity

20080046609 Naval Postgraduate School, Monterey, CA USA
Smart Climatology Applications for Undersea Warfare
Turek, Allon; Sep 2008; 117 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488754; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Undersea warfare operations especially sound navigation and ranging (SONAR) are sensitive to small changes in the
ocean environment. Variations in both atmospheric and oceanic conditions on monthly to decadal scales can have significant
impacts on U.S. Navy operations in the undersea environment. Climate databases presently used in U.S. Navy tactical decision
aids (TDAs) are based on less than optimal data sets and long term mean (LTM) climatologies that are unable to represent
climatic trends or variations. Thus existing Navy climatologies are likely to provide inadequate representations of the actual
dynamic ocean environment. We have used the Naval Postgraduate School smart climatology process including state-of-the-
science atmospheric and oceanic re-analysis data sets to create smart ocean climatologies. Comparisons of these climatologies
with existing Navy climatologies based on the Generalized Digital Environmental Model (GDEM) reveal differences in sonic
layer depth (SLD) and sound speed. These differences lead in turn to tactically significant differences in the results from Navy
TDAs that support undersea warfare.
DTIC
Climate; Climatology; Decision Support Systems; Marine Environments; Warfare

20080046637 Naval Postgraduate School, Monterey, CA USA
Design and Implementation of an Active Calibration System for Weather Radars
Phillips, Jason M; Sep 2008; 177 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488829; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Pulsed weather radars can be used to depict meteorological conditions such as rainfall rate and wind velocity. These
quantities are calculated from measurements of reflectivity, mean radial velocity and velocity spread using echo signal samples
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from weather targets. These radar measurements derive from modified radio frequency (RF) echo signal parameters, including
amplitude, frequency and phase, returned to the radar from the weather target. RF scattering and propagation effects modily
echo signal parameters. Bias and variance in the weather signal parameter estimates naturally influence the accuracy of all
subsequent quantities produced. For meteorological products to be as accurate as possible, the amount of uncertainty in each
estimated quantity must be minimized. If radar system parameters are not accurately known, the reflectivity estimate will be
biased. A well-controlled calibration process is therefore critical to reduce the bias of the reflectivity estimate. This thesis
presents the design and implementation of one such calibration system, specifically for use with the MWR-05XP (a Mobile
Phased-Array Pulse-Doppler X-band Weather Radar first created at the Naval Postgraduate School in 2005), although the
general results are applicable to all radars. The calibration system presented is an active, external calibrator intended to verily
end- to-end radar system performance. Within this thesis, a background of the radar calibration problem along with the
research objectives for this specific project and related works are introduced and discussed. The theory behind the operation
of weather radar (how the three principle quantities are measured and related to signal parameters) is also presented and
explained. The density function for precipitation, relation between signal correlation and velocity spread, and fundamentals
of weather radar signal parameter estimation are given.
DTIC
Calibrating; Meteorological Radar

20080046740 South Carolina Sea Grant Program, Charleston, WV, USA
Climate Change. Planning Ahead for South Carolina. Proceedings of the South Carolina Sea Grant Consortium’s Eight
Annual Winter Conference, Columbia, S.C., January 16, 1990
Tibbetts, J.; Jan. 16, 1990; 21 pp.; In English
Contract(s)/Grant(s): NA85AA-D-SG121
Report No.(s): PB2009-101172; SCSGC-W-90-001-C2; No Copyright; Avail.: CASI: A03, Hardcopy

This booklet presents the proceedings of the South Carolina Sea Grant Consortium’s Eighth Annual Winter Conference
held in Columbia, S.C., on January 16, 1990.
NTIS
Climate Change; Conferences; Grants; Marine Environments; Organizations; South Carolina; Winter

20080046747 Naval Postgraduate School, Monterey, CA USA
Transformed Flux-Form Semi-Lagrangian Scheme
Chu, Peter C; Fan, Chenwu; Jan 2008; 26 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488395; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488395

Transformed flux-form semi-Lagrangian (TFSL) scheme provides stable and accurate algorithm to solve the advection-
diffusion equation. Different from the existing flux-form semi- Lagrangian schemes, the flux at boundary of grid cell is treated
as the temporal mean between present and next time steps. After the temporal-spatial transformation using the characteristic-
line concept, the temporal integration of the flux from present to next time step becomes the spatial integration of the flux at
the present time step. This scheme is always stable even for large Courant numbers (> 20) with the second order accuracy in
both time and space. For the Courant number not larger than 0.5, the TFSL scheme reduces to the Lax-Wendroff scheme. The
capability of the TFSL scheme is demonstrated by the simulation of the equatorial Rossby-soliton propagation.
DTIC
Advection; Diffusion; Flow Equations; Lagrangian Function; Numerical Analysis; Ocean Models

20080046769 Army Research Lab., White Sands Missile Range, NM USA
Quantifying IWEDA Rules: How Red is Red?
Shirkey, Richard; Jun 2007; 17 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488388; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488388

IWEDA stands for the Integrated Weather Effects Decision Aid. It is a collection of system rules with associated critical
values for aiding the commander select an appropriate platform, system or sensor under given weather conditions. Results are
displayed via a red/amber/green color matrix overlaid on a background.
DTIC
Aircraft Accidents; Risk
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20080046790 North Carolina State Coll., Raleigh, NC, USA
Evaluation of the Extent of Hurricane-Induced Flooding. On Coastal Urban Areas in North Carolina
Gopalakrishnan, T. C.; Tung, C. C.; Wei, J. S.; January 1984; 75 pp.; In English
Report No.(s): PB2009-101157; NCU-T-83-007-C3; No Copyright; Avail.: CASI: A04, Hardcopy

This document evaluates the extent of hurricane-induced flooding on the coastal urban areas in North Carolina.
NTIS
Cities; Coasts; Floods; Hurricanes

20080046794 South Carolina Sea Grant Program, Charleston, WV, USA
Hurricane Preparedness. For Commercial Fishing Vessels Docks and Fish Houses
Keener, J.; Hill, A. R.; Jun. 1987; 18 pp.; In English
Report No.(s): PB2009-101173; SCSGC-G-87-001-C2; No Copyright; Avail.: CASI: A03, Hardcopy

The hurricane season in the southeastern USA and the Caribbean spans almost half a year, from June through October,
bringing with it the threat of high winds, tidal storm surges and flooding. Hurricanes present special problems to the owners
of docks, fish houses, and vessels, who must prepare for the storm season as part of normal maintenance. Just as you plan to
repair pilings, nets, lines and traps, you should develop a specific step-by-step plan to put into action when these severe and
often unpredictable storms threaten. The following information should help you develop your own hurricane plan.
NTIS
Boats; Commerce; Drydocks; Emergencies; Fisheries; Fishes; Hurricanes; Ship Terminals; Wharves

20080046812 North Carolina State Univ., Raleigh, NC, USA
Mathematical Modeling of Circulation and Hurricane Surge in Pamlico Sound, N.C
Amein, M.; Airan, D. S.; January 1976; 112 pp.; In English
Contract(s)/Grant(s): NOAA-04-6-158-44054
Report No.(s): PB2009-101155; UNC-SG-76-12; No Copyright; Avail.: CASI: A06, Hardcopy

This document explains the mathematical modeling of a circulation and hurricane surge in Pamlico Sound, NC.
NTIS
Atmospheric Circulation; Hurricanes; Mathematical Models; Surges

20080046829 North Carolina State Univ., Raleigh, NC, USA
Evaluating Potential Hurricane and Erosion Damage to Buildings in Coastal North Carolina. A North Carolina Sea
Grant Working Paper
Rogers, S.; January 2001; 10 pp.; In English
Contract(s)/Grant(s): NA86RG0036
Report No.(s): PB2009-101154; NCU-T-01-001-C2; UNC-SG-01-04; No Copyright; Avail.: CASI: A02, Hardcopy

This document explains the damage assessment process from the significant hurricanes.
NTIS
Buildings; Coasts; Damage; Damage Assessment; Erosion; Hurricanes; Seas

20080046830 Florida State Univ., Tallahassee, FL, USA
Social Impact of Hurricane Eloise on Panama City, Florida. A Longitudinal Study of Public Attitudes toward Hazard
Zone Land Use Controls
Baker, E. J.; Dec. 1976; 103 pp.; In English
Contract(s)/Grant(s): NOAA-04-6-158-44
Report No.(s): PB2009-101151; FLSGP-T-76-010; No Copyright; Avail.: CASI: A06, Hardcopy

This document describes the social impact of Hurricane Eloise on Panama City, Florida. It presents a longitudinal study
of public attitudes toward hazard zone land use controls.
NTIS
Disasters; Hazards; Human Behavior; Hurricanes; Land Use; Panama; Psychology
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20080046831 National Biological Service, Lafayette, LA, USA; Louisiana Sea Grant Coll. Program, Baton Rouge, LA,
USA
Willful Winds. Hurricane Andrew and Louisiana’s Coast
Guntenspergen, G. R.; Vairin, B. A.; January 1996; 96 pp.; In English
Report No.(s): PB2009-101150; No Copyright; Avail.: CASI: A05, Hardcopy

Hurricane is the term used to describe the strongest of the windy, circulating storms- or cyclones-in the Atlantic and
eastern Pacific oceans; in the western Pacific these kinds of storms are referred to as typhoons. Most Atlantic hurricanes are
born in the southern Atlantic Ocean, off the coast of Africa, in the months of June through November each year. During this
time, winds off the west coast of Africa sometimes converge, circulating counterclockwise. Often, these winds maintain a low
speed and travel across the Atlantic Ocean as tropical waves, causing little more than rainfall on land masses they strike. At
other times, when water temperatures are warm enough and atmospheric conditions are correct, the wind speeds increase and
begin to form around a center, or eye. Hot, moist air from the ocean is pulled up into the eye of the storm, which is now called
a tropical storm. As the air rises and cools, moisture condenses and is released as heavy rain into the torrential winds circling
the eye. The released energy is pumped into the rotating cloud mass, making it rise and spin even faster. By the time the winds
reach speeds of 119 kph (74 mph), the storm has become a hurricane.
NTIS
Coasts; Hurricanes; Louisiana

20080046832 Alabama Sea Grant Extension Service, Mobile, AL, USA
Hurricane Frederic. Preliminary Damage Assessment. Commerical Seafood Industry
Hosking, W.; Oct. 1979; 10 pp.; In English
Report No.(s): PB2009-101149; MASGC-TL-79-003; No Copyright; Avail.: CASI: A02, Hardcopy

This document describes the preliminary damage assessment caused by Hurricane Frederic, including the commercial
seafood industry.
NTIS
Damage Assessment; Hurricanes; Industries

20080046833 Florida Sea Grant Coll., Gainesville, FL, USA
Analysis of Hurricane Andrew Economic Damage and Recovery Options for the Boating, Marina and Marine Service
Industries
Baker, E. K.; Villanueva, M. L.; Oct. 1993; 96 pp.; In English
Report No.(s): PB2009-101148; FLSGP-T-93-003-C2; No Copyright; Avail.: CASI: A05, Hardcopy

The purpose of this study was to analyze the impact of Hurricane Andrew on three distinct sectors of the recreational
boating industry: boaters, marinas, and the marine services industries. Specifically the objectives of this study were: (1) to
evaluate the hurricane preparedness plans of the boaters, marinas and other marine related businesses in Dade County, (2) to
assess the damage caused by Hurricane Andrew to the boats, marinas, boat yards, and other boating businesses, and (3) to
determine the future boating activities of Dade County boat owners and the rebuilding plans of the marine businesses.
NTIS
Boats; Damage; Damage Assessment; Economics; Hurricanes; Industries

20080046834 Florida Sea Grant Coll., Gainesville, FL, USA
Initial Effects of a Hurricane Storm Surge on Barrier Island Vegetation
Stopp, G. H.; O’Neal, A. S.; Jan. 1996; 19 pp.; In English
Report No.(s): PB2009-101147; FLSGP-T-96-001-C2; No Copyright; Avail.: CASI: A03, Hardcopy

This document describes the initial effects of a hurricane storm surge on Barrier Island vegetation.
NTIS
Hurricanes; Storm Surges; Storms; Vegetation

20080046837 Environmental Protection Agency, Washington, DC, USA
Review of the Impacts of Climate Variability and Change Variability and Change on Aeroallergens and Their
Associated Effects
Aug. 2008; 108 pp.; In English
Report No.(s): PB2009-102026; EPA/600/R-06/164F; No Copyright; Avail.: CASI: A06, Hardcopy

This report presents a survey of the current state of knowledge of the potential impacts of climate change and variability

133

http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf


on aeroallergens--pollen, mold, and indoor allergens--in the USA and the allergic diseases associated with them. Allergies are
prevalent in the U.S. and impose substantial economic and quality-of-life burdens. A recent nationwide survey reported that
54.6 percent of people in the U.S. test positive for one or more allergens (American Academy of Allergy Asthma and
Immunology, 1996-2005).
NTIS
Climatology; Climate Change; Aerobiology; Allergic Diseases; Epidemiology

20080046841 Florida Sea Grant Coll. Program, Gainesville, FL, USA
Location and Assessment of Hurricane Andrew Damaged Vessels on Biscayne Bay and Adjoining Shore Areas, Volume
1, Text and Appendices
Antonini, G. A.; Box, P. W.; Brady, E.; Clarke, M.; Ledesma, H. R.; January 2008; 67 pp.; In English
Report No.(s): PB2009-101145; FLSGP-T-93-004-C2; TP-70A; No Copyright; Avail.: CASI: A04, Hardcopy

Biscayne Bay, Florida, experienced damage to shoreline boating facilities and docked/anchored vessels as a result of
Hurricane Andrew. The purpose of this project were to assess damage to in-the-water vessels, to map the locations of these
vessels, and to determine areas of potential impact of vessel sinkings and wreckage on the bay environment.
NTIS
Boats; Coasts; Damage Assessment; Hurricanes; Texts

20080046842 National Oceanic and Atmospheric Administration, Idaho Falls, ID, USA
Forty-Eight Hour Atmospheric Dispersion Forecasts at Selected Locations in the USA
Draxler, R. E.; Apr. 1981; 14 pp.; In English
Contract(s)/Grant(s): NOAA/ERL-ARL-100
Report No.(s): PB2009-101142; No Copyright; Avail.: CASI: A03, Hardcopy

Routine forecasts of atmospheric dispersion up to 48 hours after observation times (00 and 12 GMT) are calculated by
combining the techniques of estimating dispersion suggested by Turner (1969) with NOAA numerical weather forecasts of
wind direction, wind speed, cloud cover and ceiling. The variables used to estimate dispersion are part of the routine foercast
from the Techniques Development Laboratory’s Model Output Statistics available at over 250 stations in the USA twice a day.
Concentrations (sec/m3) are calculated for selected sources at eight downwind distances of 0.5 to 100km.
NTIS
Atmospheric Diffusion; Forecasting; Position (Location); United States

20080046843 Massachusetts Inst. of Tech., Cambridge, MA, USA
Costs of Hurricane Emergency Management Services: A Risk- Based Method for Calculating Property Owners’ Fair
Share
Deyle, R. E.; Smith, R. A.; Boswell, M. R.; Baker, E. J.; Falconer, M. K.; January 2008; 74 pp.; In English
Contract(s)/Grant(s): NA-76RG-0120
Report No.(s): PB2009-101141; No Copyright; Avail.: CASI: A04, Hardcopy

This project was initiated in 1995 by the Florida Planning and Development Laboratory at Florida State University in
collaboration with the Lee County, Florida, Division of Public Safety, with the objective of developing a practical, risk-based
mechanism for financing local emergency management costs associated with hurricanes. This initiative is premised on the
tax-benefit-equity principle that property owners should pay for municipal services in proportion to the benefits they receive.
It also is premised on the assumption that property owners within a jurisdiction consume differing levels of local emergency
management services based on the types of structures on their properties and where those properties are located relative to the
hazards associated with hurricanes.
NTIS
Costs; Emergencies; Hurricanes; Risk; Risk Assessment

20080046846 National Oceanic and Atmospheric Administration, Boulder, CO, USA
FSL (Forecast Systems Laboratory) in Review, 2004-2005
January 2005; 174 pp.; In English
Report No.(s): PB2009-101125; No Copyright; Avail.: National Technical Information Service (NTIS)

FSL (Forecast Systems Laboratory), established in October 1988, is one of 12 laboratories in NOAA Research under the
National Oceanic and Atmospheric Administration (NOAA), within the Department of Commerce. The mission of FSL is to
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transfer new research findings in atmospheric, oceanic, and hydrologic sciences to the operational elements of NOAA and
other domestic and foreign organizations. It conducts programs (involving the following activities ) to integrate, evaluate, and
apply developments to information and forecast systems: Bringing new atmospheric observing systems to maturity;
Assimilation and modeling to improve short-range weather predictions; Investigating computer architectures as a vehicle for
handling the huge computational demands of environmental models; Developing environmental information systems for a
variety of customers within and outside NOAA.
NTIS
Forecasting; Laboratories

20080046847 National Oceanic and Atmospheric Administration, Boulder, CO, USA
FSL (Forecast Systems Laboratory) in Review, 2003-2004
January 2004; 176 pp.; In English
Report No.(s): PB2009-101124; No Copyright; Avail.: National Technical Information Service (NTIS)

FSL (Forecast Systems Laboratory) established in October 1988, is one of 12 laboratories in NOAA Research under the
National Oceanic and Atmospheric Administration (NOAA), within the Department of Commerce. The mission of FSL is to
transfer new research findings in atmospheric, oceanic, and hydrologic sciences to the operational elements of NOAA and
other domestic and foreign organizations. It conducts programs (involving the following activities ) to integrate, evaluate, and
apply developments to information and forecast systems: Bringing new atmospheric observing systems to maturity;
Assimilation and modeling to improve short-range weather predictions; Investigating computer architectures as a vehicle for
handling the huge computational demands of environmental models; Developing environmental information systems for a
variety of customers within and outside NOAA.
NTIS
Forecasting; Laboratories

20080046867 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Examination of Observation Impacts derived from OSEs and Adjoint Models
Gelaro, Ronald; May 19, 2008; 3 pp.; In English; Fourth World Meteorological Organization (WMO) Workshop on Impact
of Various Observing Systems on Numerical Weather Prediction, 19-21 May 2008, Geneva, Switzerland; Copyright;
Avail.: Other Sources; Abstract Only

With the adjoint of a data assimilation system, the impact of any or all assimilated observations on measures of forecast
skill can be estimated accurately and efficiently. The approach allows aggregation of results in terms of individual data types,
channels or locations, all computed simultaneously. In this study, adjoint-based estimates of observation impact are compared
with results from standard observing system experiments (OSEs) in the NASA Goddard Earth Observing System Model,
Version 5 (GEOS-5) GEOS-5 system. The two approaches are shown to provide unique, but complimentary, information. Used
together, they reveal both redundancies and dependencies between observing system impacts as observations are added or
removed. Understanding these dependencies poses a major challenge for optimizing the use of the current observational
network and defining requirements for future observing systems.
Author
Earth Observing System (EOS); Atmospheric Models; Weather Forecasting

20080046871 NASA Langley Research Center, Hampton, VA, USA
Current Sounding Capability From Satellite Meteorological Observation With Ultraspectral Infrared Instruments
Zhou, Daniel K.; Liu, Xu; Larar, Allen M.; Oct. 29, 2008; 38 pp.; In English; 3rd CSA-IAA Conference on Advanced Space
System and Application, 29 Oct. - 1 Nov. 2008, Shanghai, China; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 509496.02.01.01.03; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046871

Ultraspectral resolution infrared spectral radiance obtained from near nadir observations provide atmospheric, surface,
and cloud property information. The intent of the measurement of tropospheric thermodynamic state and trace abundances is
the initialization of climate models and the monitoring of air quality. The NPOESS Airborne Sounder Testbed-Interferometer
(NAST-I), designed to support the development of future satellite temperature and moisture sounders, aboard high altitude
aircraft has been collecting data throughout many field campaigns. An advanced retrieval algorithm developed with NAST-I
is now applied to satellite data collected with the Atmospheric InfraRed Sounder (AIRS) on the Aqua satellite launched on
4 May 2002 and the Infrared Atmospheric Sounding Interferometer (IASI) on the MetOp satellite launched on October 19,
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2006. These instruments possess an ultra-spectral resolution, for example, both IASI and NAST-I have ~0.25 cm-1 and a
spectral coverage from 645 to 2760 cm-1. The retrieval algorithm with a fast radiative transfer model, including cloud effects,
is used for atmospheric profile and cloud parameter retrieval. The physical inversion scheme has been developed, dealing with
cloudy as well as cloud-free radiance observed with ultraspectral infrared sounders, to simultaneously retrieve surface,
atmospheric thermodynamic, and cloud microphysical parameters. A fast radiative transfer model, which applies to the
clouded atmosphere, is used for atmospheric profile and cloud parameter retrieval. A one-dimensional (1-d) variational
multi-variable inversion solution is used to improve an iterative background state defined by an eigenvector-regression-
retrieval. The solution is iterated in order to account for non-linearity in the 1-d variational solution. It is shown that relatively
accurate temperature and moisture retrievals can be achieved below optically thin clouds. For optically thick clouds, accurate
temperature and moisture profiles down to cloud top level are obtained. For both optically thin and thick cloud situations, the
cloud top height can be retrieved with relatively high accuracy (i.e., error less than 1 km). Retrievals of atmospheric soundings,
surface properties, and cloud microphysical properties with the AIRS and IASI observations are obtained and presented. These
retrievals are further inter-compared with those obtained from airborne FTS system, such as the NPOESS Airborne Sounder
Testbed? Interferometer (NAST I), dedicated dropsondes, radiosondes, and ground based Raman Lidar. The capabilities of
satellite ultra-spectral sounder such as the AIRS and IASI are investigated. These advanced satellite ultraspectral infrared
instruments are now playing an important role in satellite meteorological observation for numerical weather prediction.
Author
Infrared Instruments; Infrared Radiation; Meteorological Parameters; Spectral Resolution; Meteorological Satellites

20080046953 Geological Survey, Reston, VA USA
Climate Variation at Flagstaff, Arizona-1950 to 2007
Hereford, R.; January 2007; 21 pp.; In English
Report No.(s): PB2009-101220; USGS-OFR-2007-1410; No Copyright; Avail.: National Technical Information Service
(NTIS)

Much scientific research demonstrates the existence of recent climate variation, particularly global warming. Climate
prediction models forecast that climate will change; it will become warmer, droughts will increase in number and severity, and
extreme climate events will recur often desiccating aridity, extremely wet, unusually warm, or even frigid at times. However,
the global models apply to average conditions in large grids approximately 150 miles on an edge (Thorpe, 2005), and how
or whether specific areas within a grid are affected is unclear. Flagstaff s climate is mentioned in the context of global change,
but information is lacking on the amount and trend of changes in precipitation, snowfall, and temperature. The purpose of this
report is to understand what may be happening to Flagstaffs climate by reviewing local climate history. Flagstaff is in
north-central Arizona south of San Francisco Mountain, which reaches 12,633 feet, the highest in Arizona. At 6,900 feet,
surrounded by ponderosa pine forest, Flagstaff enjoys a four- season climate; winter-daytime temperatures are cool, averaging
45 degrees (Fahrenheit). Summer-daytime temperatures are comfortable, averaging 80 degrees, which is pleasant compared
with nearby low-elevation deserts. Flagstaffs precipitation averages 22-inches per year with a range of 9 to 39 inches. Snowfall
occurs each season, averaging 97 inches annually.
NTIS
Climate; Global Warming; Predictions

20080046971 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Distinct Hydrological Signatures in Observed Historical Temperature Fields
Koster, Randal D.; Suarez, max J.; Schubert, S.; Oct. 17, 2005; 44 pp.; In English; Original contains color and black and white
illustrations; Copyright; Avail.: Other Sources

In an atmospheric general circulation model (AGCM), the physical bounds on soil moisture content and the nonlinear
relationship between soil moisture and evaporation lead to distinct geographical patterns in key surface energy and water
balance variables. In particular, simple hydrological considerations suggest - and extensive AGCM simulations confirm - that
the variance and skew of seasonally-averaged air temperature on the planet should be maximized in specific, and different,
regions: a variance maximum should appear on the dry side of the soil moisture variance maximum, and a positive skew
maximum should appear on the wet side of the temperature variance maximum. We test these ideas with multi-decade
observational temperature data from the Global Historical Climatology Network (GHCN). In the USA, where sufficient data
exist, the predicted patterns in the seasonal temperature moments show up where expected. This agreement is either a
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coincidence, or the hydrological considerations do indeed control the patterns of seasonal temperature variance and skew in
nature.
Author
Atmospheric General Circulation Models; Climatology; Moisture Content; Soil Moisture; Surface Energy; Temperature
Distribution; Water Balance

20080046972 NASA Goddard Space Flight Center, Greenbelt, MD, USA; NASA Goddard Space Flight Center, Greenbelt,
MD, USA
A New Look at Stratospheric Sudden Warmings. Part 11. Evaluation of Numerical Model Simulations
Charlton, Andrew J.; Polvani, Lorenzo M.; Prlwitz, Judith; Sassi, Fabrizio; Manzini, Elisa; Shibata, Kiyotaka; Pawson, Steven;
Nielsen, J. Eric; Rind, David; [2006]; 50 pp.; In English; Original contains color and black and white illustrations;
Copyright; Avail.: Other Sources

The simulation of major, mid-winter, stratospheric sudden warnings (SSWs) by six, stratosphere-resolving general
circulation models (GCMs) is examined. The GCMs are compared to a new climatology of SSWs, based on the dynamical
characteristics of the events. Firstly, the number, type and temporal distribution of SSW events is evaluated. Most of the
models show a lower frequency of SSW events than the climatology, which has a mean frequency of 6.0 SSWs per decade.
Statistical tests show that three of the six models produce significantly fewer SSWs than the climatology, between 1.0 and 2.6
SSWs per decade. Secondly, four process-based diagnostics are calculated for all of the SSW events in each model. SSWs in
the GCMs compare favorably with dynamical benchmarks for SSW established in the first part of the study. The results of
these two sets of tests indicate that GCMs are capable of simulating the dynamics required to produce SSWs, but with lower
frequency than the climatology. Further dynamical diagnostics hint that, in at least one case, this is due to a lack of meridional
heat flux in the lower stratosphere. Even though the SSWs simulated by most GCMs are dynamically realistic when compared
to the NCEP/NCAR reanalysis, the reasons for the relative paucity of SSWs in GCMs remains an important and open question.
Author
Temporal Distribution; Atmospheric General Circulation Models; Atmospheric Heating; Climatology; Heat Flux; Diagnosis

20080046992 NASA Langley Research Center, Hampton, VA, USA
CALIPSO Observations of Volcanic Aerosol in the Stratosphere
Thomason, Larry W.; Pitts, Michael C.; November 17, 2008; 8 pp.; In English; SPIE Asia Pacific Remote Sensing 2008, 17-21
Nov. 2008, Noumea, New Caledonia; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 479717.02.01.01.08
Report No.(s): Meeting Paper No. 7153-24; No Copyright; Avail.: CASI: A02, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046992

In the stratosphere, the Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations (CALIPSO) has observed the
presence of aerosol plumes associated with the eruptions several volcanoes including Montserrat (May 2006), Chaiten (May
2008), and Kasatochi (August 2008). While the dense ash plumes from these eruptions dissipate relatively quickly, CALIPSO
continued to detect an enhanced aerosol layer from the Montserrat eruption from the initial observations in June 2006 well
into 2008. Solar occultation missions were uniquely capable of monitoring stratospheric aerosol. However, since the end of
long-lived instruments like the Stratospheric Aerosol and Gas Experiment (SAGE II), there has been no clear space-based
successor instrument. A number of active instruments, some employing new techniques, are being evaluated as candidate
sources of stratospheric aerosol data. Herein, we examine suitability of the CALIPSO 532-nm aerosol backscatter coefficient
measurements.
Author
CALIPSO (Pathfinder Satellite); Optical Radar; Aerosols; Volcanoes; Stratosphere; Satellite Observation; Backscattering

20080046997 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Observed and Modeled HOCl Profiles in the Midlatitude Stratosphere: Implication for Ozone Loss
Kovalenko, L. J.; Jucks, K. W.; Salawitch, R. J.; Toon, G. C.; Blavier, J. F.; Johnson, D. G.; Kleinbohl, A.; Livesey, N. J .;
Margitan, J. J.; Pickett, H. M.; Santee, M. L.; Sen, B.; Stachnik, R. A.; Waters, J. W.; Geophysical Research Letters; October
2, 2007; ISSN 0094-8276; Volume 34; 6 pp.; In English; Original contains color illustrations; Copyright; Avail.: Other
Sources
ONLINE: http://hdl.handle.net/2014/41010; http://dx.doi.org/10.1029/2007GL031100

Vertical profiles of stratospheric HOCl calculated with a diurnal steady-state photochemical model that uses currently
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recommended reaction rates and photolysis cross sections underestimate observed profiles of HOCl obtained by two
balloon-borne instruments, FIRS-2 (a far-infrared emission spectrometer) and MkIV (a mid-infrared, solar absorption
spectrometer). Considerable uncertainty (a factor of two) persists in laboratory measurements of the rate constant (k(sub 1))
for the reaction ClO + HO2 yields HOCl + O2. Agreement between modeled and measured HOCl can be attained using a value
of k(sub 1) from Stimpfle et al. (1979) that is about a factor-of-two faster than the currently recommended rate constant.
Comparison of modeled and measured HOCl suggests that models using the currently recommended value for k(sub 1) may
underestimate the role of the HOCl catalytic cycle for ozone depletion, important in the midlatitude lower stratosphere.
Author
Ozone Depletion; Stratosphere; Solar Spectrometers; Reaction Kinetics; Photochemical Reactions; Photolysis

20080047000 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Baffin Bay Ice Drift and Export: 2002-2007
Kwok, Ron; Geophysical Research Letters; October 2, 2007; ISSN 0094-8276; Volume 34; 7 pp.; In English; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41000; http://dx.doi.org/10.1029/2007GL031204

Multiyear estimates of sea ice drift in Baffin Bay and Davis Strait are derived for the first time from the 89 GHz channel
of the AMSR-E instrument. Uncertainties in the drift estimates, assessed with Envisat ice motion, are approximately 2-3
km/day. A persistent atmospheric trough, between the coast of Greenland and Baffin Island, drives the prevailing southward
drift pattern with average daily displacements in excess of 18-20 km during winter. Over the 5-year record, the ice export
ranges between 360 and 675 x 10(exp 3) km(exp 2), with an average of 530 x 10(exp 3) km(exp 2). Sea ice area inflow from
the Nares Strait, Lancaster Sound and Jones Sound potentially contribute up to a third of the net area outflow while ice
production at the North Water Polynya contributes the balance. Rough estimates of annual volume export give approximately
500-800 km(exp 3). Comparatively, these are approximately 70% and approximately 30% of the annual area and Strait.
Author
Sea Ice; Water Balance; Bay Ice; Estimates; Troughs

20080047014 National Science and Technology Council, Washington, DC, USA
Climate Projections Based on Emissions Scenarios for Long-Lived and Short-Lived Radiatively Active Gases and
Aerosols: Synthesis and Assessment Product 3.2
Shindell, D.; Gilliland, A.; Horowitz, L. W.; Schwarzkopf, M. D.; Levy, H.; Aug. 2008; 116 pp.; In English
Report No.(s): PB2009-101808; No Copyright; Avail.: National Technical Information Service (NTIS)

The U.S. Climate Change Science Program (CCSP) was established in 2002 to coordinate climate and global change
research conducted in the USA. Building upon and incorporating the U.S. Global Change Research Program of the previous
decade, the program integrates federal research on climate and global change, as sponsored by 13 federal agencies and
overseen by the Office of Science and Technology Policy, the Council on Environmental Quality, the National Economic
Council, and the Office of Management and Budget. A primary objective of the U. S. CCSP is to provide the best possible
scientific information to support public discussion and government and private sector decision making on key climate-related
issues. To help meet this objective, the CCSP has identified an initial set of 21 synthesis and assessment products that address
its highest priority research, observation, and decision-support needs. The CCSP is conducting 21 such activities, covering
topics such as the North American carbon budget and implications for the global carbon cycle, coastal elevation and sensitivity
to sealevel rise, trends in emissions of ozone-depleting substances and ozone recovery and implications for ultraviolet
radiation exposure, and use of observational and model data in decision support and decision making. The stated purpose for
this report, Synthesis and Assessment Product (SAP) 3.2, is to provide information to those who use climate model outputs
to assess the potential effects of human activities on climate, air quality, and ecosystem behavior. In an examination of the U.S.
CCSP Strategic Plan, the National Research Council (NRC) recommended that synthesis and assessment products should be
produced, with independent oversight and review from the wider scientific and stakeholder communities. To meet this goal,
NOAA requested an independent review of SAP 3.2 by the NRC. The NRC appointed an ad hoc committee composed of eight
members who provided their review findings, and recommendations, suggestions, and options for the authors to consider in
revising the first draft of SAP 3.2. The revised second draft was then posted for public comment for 45 days. This third draft
is in response to those public comments.
NTIS
Climate Change; Climate Models; Data Products; Gases; Aerosols; Radiation; Climatology
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20080047035 NASA Langley Research Center, Hampton, VA, USA
Estimating the Top Altitude of Optically Thick Ice Clouds from Thermal Infrared Satellite Observations using
CALIPSO Data
Minnis, Patrick; Yost, Chris R.; Sun-Mack, Sunny; Chen, Yan; [2008]; 19 pp.; In English; Original contains color and black
and white illustrations
Contract(s)/Grant(s): WBS 983310.04.02.01.12; Copyright; Avail.: Other Sources

A parameterization to estimate the true cloud-top altitude Z(sub top) from the infrared effective radiating height Z(sub eff)
for optically thick ice clouds is developed using cloud altitude data taken by the Cloud-Aerosol Lidar and Infrared Pathfinder
Satellite Observations (CALIPSO) and the Aqua Moderate-Resolution Imaging Spectroradiometer (MODIS) during April
2007. The mean difference between CALIPSO Z(sub top) and MODIS Z(sub eff) is 1.58+/-1.26 km for even days. A simple
linear fit between Z(sub top) and Z(sub eff) removes the bias. The resulting equation applied to odd-day data yields a difference
of 0.03+/-1.21 km indicating general applicability. The instantaneous uncertainties are likely due to cloud inhomogeneities,
to errors in the temperature profiles and, primarily, to natural variations in cloud ice water content. The latter was estimated
be, on average, approx.0.15/cu gm in the top portions of the observed clouds. The method should be applicable to any
infrared-based effective height for thick ice clouds.
Author
CALIPSO (Pathfinder Satellite); Ice Clouds; Infrared Radiation; MODIS (Radiometry); Moisture Content; Parameterization;
Infrared Astronomy; Aerosols; Ceilings (Meteorology)

20080047098 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Tropospheric Vertical Distribution of Tropical Atlantic Ozone Observed by TES during the Northern African Biomass
Burning Season
Jourdain, L.; Worden, H. M.; Worden, J. R.; Bowman, K.; Li, Q.; Eldering, A.; Kulawik, S. S.; Osterman, G.; Boersma, K.
F.; Fisher, B.; Rinsland, C. P.; Beer, R.; Gunson, M.; Geophysical Research Letters; February 23, 2007; Volume 34; 6 pp.;
In English; Original contains color illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41011; http://dx.doi.org/10.1029/2006GL028284

We present vertical distributions of ozone from the Tropospheric Emission Spectrometer (TES) over the tropical Atlantic
Ocean during January 2005. Between 10N and 20S, TES ozone retrievals have Degrees of Freedom for signal (DOF) around
0.7 - 0.8 each for tropospheric altitudes above and below 500 hPa. As a result, TES is able to capture for the first time from
space a distribution characterized by two maxima: one in the lower troposphere north of the ITCZ and one in the middle and
upper troposphere south of the ITCZ. We focus our analysis on the north tropical Atlantic Ocean, where most of previous
satellite observations showed discrepancies with in-situ ozone observations and models. Trajectory analyses and a sensitivity
study using the GEOS-Chem model confirm the influence of northern Africa biomass burning on the elevated ozone mixing
ratios observed by TES over this region.
Author
Biomass Burning; Ozone; Trajectory Analysis; Vertical Distribution; Degrees of Freedom; Mixing Ratios; Ocean Surface

20080047104 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Mechanisms Controlling the Interannual Variation of Mixed Layer Temperature Averaged over the Nino-3 Region
Kim, Seung-Bum; Lee, Tong; Fukumori, Ichiro; Journal of Climate; August 2007; Volume 20, Issue 15, pp. 3822-3843; In
English; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41001; http://dx.doi.org/10.1175/JCLI4206.1

The present study examines processes governing the interannual variation of MLT in the eastern equatorial
Pacific.Processes controlling the interannual variation of mixed layer temperature (MLT) averaged over the Nino-3 domain
(5 deg N-5 deg S, 150 deg-90 deg W) are studied using an ocean data assimilation product that covers the period of 1993-2003.
The overall balance is such that surface heat flux opposes the MLT change but horizontal advection and subsurface processes
assist the change. Advective tendencies are estimated here as the temperature fluxes through the domain’s boundaries, with
the boundary temperature referenced to the domain-averaged temperature to remove the dependence on temperature scale.
This allows the authors to characterize external advective processes that warm or cool the water within the domain as a whole.
The zonal advective tendency is caused primarily by large-scale advection of warm-pool water through the western boundary
of the domain. The meridional advective tendency is contributed to mostly by Ekman current advecting large-scale
temperature anomalies through the southern boundary of the domain. Unlike many previous studies, the subsurface processes
that consist of vertical mixing and entrainment are explicitly evaluated. In particular, a rigorous method to estimate
entrainment allows an exact budget closure. The vertical mixing across the mixed layer (ML) base has a contribution in phase
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with the MLT change. The entrainment tendency due to the temporal change in ML depth is negligible compared to other
subsurface processes. The entrainment tendency by vertical advection across the ML base is dominated by large-scale changes
in upwelling and the temperature of upwelling water. Tropical instability waves (TIWs) result in smaller-scale vertical
advection that warms the domain during La Nina cooling events. However, such a warming tendency is overwhelmed by the
cooling tendency associated with the large-scale upwelling by a factor of 2. In summary, all the balance terms are important
in the MLT budget except the entrainment due to lateral induction and temporal variation in ML depth. All three advective
tendencies are primarily caused by large-scale and low-frequency processes, and they assist the Nino-3 MLT change.
Author
Low Frequencies; Mixing Layers (Fluids); Temperature Dependence; Water Temperature; Assimilation; Upwelling Water

20080047105 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Validation of Aura Microwave Limb Sounder Ozone by Ozonesonde and Lidar Measurements
Jiang, Y. B.; Froidevaux, L.; Lambert, A.; Livesey, N. J.; Read, W. G.; Waters, J. W.; Bojkov, B.; Leblanc, T.; McDermid, I.
S.; Godin-Beekmann, S.; Filipiak, M. J.; Harwood, R. S.; Fuller, R. A.; Daffer, W. H.; Drouin, B. J.; Cofield, R. E.; Cuddy,
D. T.; Jarnot, R. F.; Knosp, B. W.; Perun, V. S.; Schwartz, W. V.; Snyder, P. C.; Stek, R. P.; Thurstans, P. A.; Wagner, M. J.,
et al.; Journal Of Geophysical Research; December 15, 2007; Volume 112; 20 pp.; In English; Original contains color and
black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41015; http://dx.doi.org/10.1029/2007JD008776

We present validation studies of MLS version 2.2 upper tropospheric and stratospheric ozone profiles using ozonesonde
and lidar data as well as climatological data. Ozone measurements from over 60 ozonesonde stations worldwide and three lidar
stations are compared with coincident MLS data. The MLS ozone stratospheric data between 150 and 3 hPa agree well with
ozonesonde measurements, within 8% for the global average. MLS values at 215 hPa are biased high compared to
ozonesondes by approximately 20% at middle to high latitude, although there is a lot of variability in this altitude region.
Author
Optical Radar; Radar Measurement; Atmospheric Composition; Climatology; Microwave Sounding; Ozone

20080047150 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Intraseasonal Variations of the Tropical Total Ozone and their Connection to the Madden-Julian Oscillation
Tian, B.; Yung, Y. L.; Waliser, D. E.; Tyranowski, T.; Kuai, L.; Fetzer, E. J.; Irion, F. W.; Geophysical Research Letters; April
21, 2007; Volume 34; In English; Original contains color illustrations
Contract(s)/Grant(s): NNG04GD76G; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40986; http://dx.doi.org/10.1029/2007GL029451

We investigate the intraseasonal (30-90 day) variations in satellite-observed tropical total ozone (O3) and their connection
to the Madden-Julian Oscillation (MJO). Tropical total O3 intraseasonal variations are large (approximately +/- 10 DU) and
comparable to those in annual and interannual time scales. These O3 anomalies are mainly evident in the subtropics over the
Pacific an eastern; hemisphere and propagate slowly eastward (approximately 5 m s-1). The subtropical negative (positive) O3
anomalies are typically collocated with the subtropical upper troposphere anticyclones (cyclones) generated by equatorial
MJO convection and flank or lie to the west of the equatorial enhanced (suppressed) MJO convection. The subtropical O3 are
anticorrelated with geopotential height anomalies near the tropopause and thus mainly associated with the O3 variability in
the stratosphere rather the troposphere. Over the equatorial regions, total O3 anomalies are small.
Author
Equatorial Regions; Intraseasonal Variations; Cyclones; Stratosphere; Ozone; Geopotential Height; Madden-Julian
Oscillation
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48
OCEANOGRAPHY

Includes the physical, chemical and biological aspects of oceans and seas; ocean dynamics; and marine resources. For related
information see also 43 Earth Resources and Remote Sensing.

20080047013 Geological Survey, Reston, VA USA
usSEABED: Gulf of Mexico and Caribbean (Puerto Rico and U.S. Virgin Islands) Offshore Surficial Sediment Data
Release
Buczkowski, B. J.; Reid, J. A.; Jenkins, C. J.; Reid, J. M.; Williams, S. J.; January 2006; 50 pp.; In English
Report No.(s): PB2009-101802; USGS-DS 146-2006-V1; No Copyright; Avail.: National Technical Information Service
(NTIS)

Over the past 50 years there has been an explosion in scientific interest, research effort and information gathered on the
geologic sedimentary character of the USA continental margins. Data and information from thousands of publications have
greatly increased our scientific understanding of the geologic origins of the shelf surface but rarely have those data been
combined and integrated. This publication is the first release of the Gulf of Mexico and Caribbean (Puerto Rico and U.S.
Virgin Islands) coastal and offshore data from the usSEABED database. The report contains a compilation of published and
previously unpublished sediment texture and other geologic data about the sea floor from diverse sources. usSEABED is an
innovative database system developed to bring assorted data together in a unified database. The dbSEABED system is used
to process the data. Examples of maps displaying attributes such as grain size and sediment color are included. This database
contains information that is a scientific foundation for the USGS Marine Aggregate Resources and Processes Assessment and
Benthic Habitats projects, and will be useful to the marine science community for other studies of the Gulf of Mexico and
Caribbean continental margins.
NTIS
Continental Shelves; Sediments; Ocean Bottom; Geology; Data Bases; Data Systems; Data Integration; Oceanography
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LIFE SCIENCES (GENERAL)

Includes general research topics related to plant and animal biology (non-human); ecology; microbiology; and also the origin,
development, structure, and maintenance of animals and plants in space and related environmental conditions. For specific topics in life
sciences see categories 52 through 55.

20080045878 NASA Johnson Space Center, Houston, TX, USA
Baroreflex Sensitivity Decreases During 90-Day Bed Rest
Stenger, M. B.; Arzeno, N. M.; Platts, S. H.; January 2008; 1 pp.; In English; 56th Annual Meeting of the American College
of Sports Medicine (ACSM), 27-30 May 2009, Seattle, WA, USA; Copyright; Avail.: Other Sources; Abstract Only

Baroreflex sensitivity (BRS) decreases during spaceflight and simulated spaceflight (head down bed rest [BR]). However,
previous studies have only examined BRS in response to a limited blood pressure (BP) range or to a single sudden change
in BP. PURPOSE: The purpose of this study was to examine BRS during 90 days of 6deg head-down tilt BR over a broad
range of BP perturbations. METHODS: Nineteen normal volunteers (12M, 7F) were tested one day before BR, and then near
BR days 30, 60 and 90. BP was pharmacologically altered by continuous infusions of phenylephrine (PE) and sodium
nitroprusside (SNP). Electrocardiogram and continuous BP were collected during 10 min of normal saline (NS), followed by
increasing concentrations of PE (10 min each of 0.4, 0.8 and 1.6 micro-g/kg/min). After a 20 min break, NS was infused again
for 10 min, followed by increasing concentrations of SNP (10 min each of 0.4, 0.8, 1.2 micro-g/kg/min). Baroreceptor
sensitivity was measured as the slope of a sequence of 3 or more beats in which the systolic BP and following R-R interval
(RR) both increased or decreased. Spectral heart rate variability (HRV) and mean RR were analyzed using data from only the
NS infusions. Two-way repeated-measures analysis of variance was performed to examine the effects of BR and gender.
RESULTS: RR decreased (p<0.001) from pre- BR across BR days. High frequency in normalized units, a measure of
parasympathetic activity, decreased with BR (p=0.027) and was lower (p=0.046) in men (0.39+/-0.02, mean+/-SEM) than
women (0.48+/-0.02). The spontaneous baroreflex slope, our measure of BRS, increased with PE and decreased with SNP
across BR (p<0.001). The percentage decrease in BRS from pre- to post-BR appeared to be larger in women (43.6+/-7.0%)
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than in men (31.3+/-3.9%, p=0.06). CONCLUSION: Parasympathetic activity and baroreflex sensitivity decrease during 90
days of BR, and BRS tends to diminish more in women than in men.
Author
Baroreflexes; Electrocardiography; Bed Rest; Physiological Responses; Females; Heart Rate; Blood Pressure; Human
Beings; Hypokinesia

20080045880 NASA Johnson Space Center, Houston, TX, USA
Validation of Cardiovascular Parameters During NASA’s Functional Task Test
Arzeno, N. M.; Stenger, M. B.; Bloomberg, J. J.; Platts, Steven H.; [2008]; 1 pp.; In English; 56th Annual Meeting of the
American College of Sports Medicine (ACSM), 27-30 May 2009, Seattle, WA, USA; Copyright; Avail.: Other Sources;
Abstract Only

Microgravity-induced physiological changes, including cardiovascular deconditioning may impair crewmembers f
capabilities during exploration missions on the Moon and Mars. The Functional Task Test (FTT), which will be used to assess
task performance in short and long duration astronauts, consists of 7 functional tests to evaluate crewmembers f ability to
perform activities to be conducted in a partial-gravity environment or following an emergency landing on Earth. The Recovery
from Fall/Stand Test (RFST) tests both the subject fs ability to get up from a prone position and orthostatic intolerance.
PURPOSE: Crewmembers have never become presyncopal in the first 3 min of quiet stand, yet it is unknown whether 3 min
is long enough to cause similar heart rate fluctuations to a 5-min stand. The purpose of this study was to validate and test the
reliability of heart rate variability (HRV) analysis of a 3-min quiet stand. METHODS: To determine the validity of using 3
vs. 5-min of standing to assess HRV, 7 healthy subjects remained in a prone position for 2 min, stood up quickly and stood
quietly for 6 min. ECG and continuous blood pressure data were recorded. Mean R-R interval and spectral HRV were
measured in minutes 0-3 and 0-5 following the heart rate transient due to standing. Significant differences between the
segments were determined by a paired t-test. To determine the reliability of the 3-min stand test, 13 healthy subjects completed
3 trials of the complete FTT on separate days, including the RFST with a 3-min stand test. Analysis of variance (ANOVA)
was performed on the HRV measures. RESULTS: Spectral HRV measures reflecting autonomic activity were not different
(p>0.05) during the 0-3 and 0-5 min segment (mean R-R interval: 738+/-74 ms, 728+/-69 ms; low frequency to high frequency
ratio: 6.5+/-2.2, 7.7+/-2.7; normalized high frequency: 0.19+/-0.03, 0.18+/-0.04). The average coefficient of variation for mean
R-R interval, systolic and diastolic blood pressures in the prone position and stand test were less than 8% for the test sessions.
ANOVA results yielded a greater inter-subject variability (p.0.006) than inter-session variability (p>0.05) for HRV in the stand
test. CONCLUSION: These studies show that a 3 minute stand delivers repeatable cardiovascular heart rate and BP data in
the context of this larger series of tests such as the FTT.
Author
Autonomic Nervous System; Cardiovascular System; Electrocardiography; Heart Rate; Systolic Pressure; Microgravity;
Human Performance; Emergency Landing; Deconditioning

20080045881 NASA Johnson Space Center, Houston, TX, USA
Arterial Structure and Function in Women and Men Following Long Duration Bed Rest
Lee, Stuart M. C.; Stenger, Michael B.; Martin, David S.; Platts, Steven H.; [2008]; 1 pp.; In English; 56th Annual Meeting
of the American College of Sports Medicine (ACSM), 27-30 May 2008, Seattle, WA, USA; Copyright; Avail.: Other
Sources; Abstract Only

Orthostatic intolerance is a well-recognized consequence of space flight and bed rest (BR), with a greater incidence
reported in women. We hypothesized that leg, but not arm, arterial structure and function would be altered following prolonged
BR, as a model of space flight, and that women would be more susceptible to BR-induced deconditioning than men.
METHODS: Ten volunteers (5 males, 5 females) completed 90 d of 6 head-down BR. Subjects participated in tests of brachial
(BA) and anterior tibial (AT) artery endothelium-dependent (flow mediated dilation [FMD] following 5-7 min of arterial
occlusion) and endothelium-independent (0.4 mg sublingual nitroglycerin [SN]) vasodilation before BR (PRE) and on days
7 (BR7), 21 (BR21), and 90 (BR90) of BR. Vessel diameter and intimal medial thickness (IMT) were measured by ultrasound.
IMT, baseline diameter, and percent change in diameter from baseline during FMD and SN tests were compared across BR
and between genders using repeated measures two-way ANOVA with Bonferroni post-hoc tests in which PRE and women
were control conditions. RESULTS: Baseline vessel diameter was lower in women than in men in both the BA (p=0.005) and
AT (p=0.01) across all days. Baseline AT diameter decreased during BR (p=0.01) and tended to be more profound in women
(interaction, p=0.06). AT diameter was reduced in women at BR21 and BR90 (p<0.01) but not in men. In contrast, there was
no BR effect on baseline BA diameter. IMT also decreased in the AT (p<0.001) but not in the BA during BR; AT IMT was
reduced by BR21 (p<0.05). As a group, there was no effect of BR on AT FMD, BA FMD, and AT SN-dilation, although BA
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SN-dilation was significantly reduced on BR21 (p=0.01). Across all BR days, women exhibited higher AT FMD (p=0.03), BA
FMD (p=0.02), and BA SN-dilation (p=0.01) and tended to demonstrate greater AT SN-dilation (p=0.11). CONCLUSIONS:
These preliminary results suggest that arterial remodeling occurs during BR in the leg (decreased diameter and IMT), but not
in the arm, and that women appear to be more responsive to BR than men. These changes in the leg, coupled with larger
responses to direct and indirect stimulation of the arterial smooth muscle, may be related to the greater incidence of orthostatic
intolerance in women after BR and space flight.
Author
Arteries; Bed Rest; Analysis of Variance; Females; Males; Occlusion; Deconditioning

20080045882 NASA Johnson Space Center, Houston, TX, USA
Stochastic Properties of Radiation Induced DSB: DSB Distributions in Large Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA Repair Foci
Ponomarev, Artem L.; Costes, Sylvain V.; Cucinotta, Francis A.; [2008]; 36 pp.; In English
Contract(s)/Grant(s): DE-A103-05ER64088; Copyright; Avail.: Other Sources

Purpose: We applied modeling to compute probabilities to have multiple double strand breaks (DSB), which are produced
in DNA on a regional scale, and not in close vicinity, in volumes matching the size of DNA damage foci induced by repair
proteins, of a large chromatin loop, and in the physical volume of DNA containing the HPRT (human hypoxanthine
phosphoribosyltransferase) locus. Materials and methods: The model is based on a Monte Carlo description of DSB formation
by heavy ions in the spatial context of the entire human genome contained within the cell nucleus, as well as at the gene
sequence level. Results: We showed that a finite physical volume corresponding to a visible DNA repair focus, believed to be
associated with one DSB, can contain multiple DSB due to heavy ion track structure and the DNA supercoiled topography.
Assuming one DSB always leads to a visible focus, a corrective function was introduced, which was a conditional probability
to have excess DSB in a focus volume, given that there was already one present. The corrective function was calculated for
19.5 MeV/amu N ions, 3.77 MeV/amu -particles, 1000 MeV/amu Fe ions, and X-rays. The corrective function was used to
calculate the correct initial DSB yield from the experimental data on DNA repair foci. For the physical model of the HPRT
gene, we assumed that it could be located either inside a large loop, or on the linker DNA (chromatin fiber linker in this case).
The model showed that, in comparison to low linear energy transfer (LET) X-rays, for high-LET heavy ions there was much
higher probability to have 2 or more DSB in the gene as well as in its vicinity. Conclusion: For High-LET heavy ions the
duplets and even triplets of DSB in critical DNA structures are much more likely than for low-LET radiation. We described
how the present work could be used for the analysis of total and intra-gene deletions. ne
Author
Deoxyribonucleic Acid; Heavy Ions; Linear Energy Transfer (LET); Radiation Distribution; Genome; Stochastic Processes;
Strands; Chromatin; Loops; Proteins

20080046166 NASA Johnson Space Center, Houston, TX, USA
Latent Herpes Viral Reactivation in Astronauts
Pierson, D. L.; Mehta, S. K.; Stowe, R.; [2008]; 1 pp.; In English; 80th Annual Scientific Meeting of the Aerospace Medical
Association (ASMA), 3-7 May 2009, Los Angeles, CA, USA; Copyright; Avail.: Other Sources; Abstract Only

Latent viruses are ubiquitous and reactivate during stressful periods with and without symptoms. Latent herpes virus
reactivation is used as a tool to predict changes in the immune status in astronauts and to evaluate associated health risks.
Methods: Viral DNA was detected by real time polymerase chain reaction in saliva and urine from astronauts before, during
and after short and long-duration space flights. Results and Discussion: EpsteinBarr virus (EBV), cytomegalovirus (CMV),
and varicella zoster virus (VZV) reactivated, and viral DNA was shed in saliva (EBV and VZV) or urine (CMV). EBV levels
in saliva during flight were 10fold higher than baseline levels. Elevations in EBV specific CD8+ T-cells, viral antibody titers,
and specific cytokines were consistent with viral reactivation. Intracellular levels of cytokines were reduced in EBVspecific
Tcells. CMV, rarely present in urine of healthy individuals, was shed in urine of 27% of astronauts during all phases of
spaceflight. VZV, not found in saliva of asymptomatic individuals, was found in saliva of 50% of astronauts during spaceflight
and 35 days after flight. VZV recovered from astronaut saliva was found to be live, infectious virus. DNA sequencing
demonstrated that the VZV recovered from astronauts was from the common European strain of VZV. Elevation of stress
hormones accompanied viral reactivation indicating involvement of the hypothalmic-pituitary-adrenal and sympathetic
adrenal-medullary axes in the mechanism of viral reactivation in astronauts. A study of 53 shingles patients found that all
shingles patients shed VZV DNA in their saliva and the VZV levels correlated with the severity of the disease. Lower VZV
levels in shingles patients were similar to those observed in astronauts. We proposed a rapid, simple, and cost-effective assay
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to detect VZV in saliva of patients with suspected shingles. Early detection of VZV infection allows early medical
intervention.
Author
Deoxyribonucleic Acid; Infectious Diseases; Viral Diseases; Viruses; Hormones; Detection

20080046170 NASA Johnson Space Center, Houston, TX, USA
Career Excess Mortality Risk from Diagnostic Radiological Exams Required for Crewmembers Participating in Long
Duration Space Flight
Dodge, C. W.; Gonzalez, S. M.; Picco, C. E.; Johnston, S. L.; Shavers, M. R.; VanBaalen, M.; [2008]; 1 pp.; In English; 80th
Annual Scientific Meeting of the Aerospace Medical Association (ASMA), 3-7 May 2009, Los Angeles, CA, USA;
Copyright; Avail.: Other Sources; Abstract Only

NASA requires astronauts to undergo diagnostic x-ray examinations as a condition for their employment. The purpose of
these procedures is to assess the astronaut s overall health and to diagnose conditions that could jeopardize the success of long
duration space missions. These include exams for acceptance into the astronaut corps, routine periodic exams, as well as
evaluations taken pre and post missions. Issues: According to NASA policy these medical examinations are considered
occupational radiological exposures, and thus, are included when computing the astronaut s overall radiation dose and
associated excess cancer mortality risk. As such, astronauts and administrators are concerned about the amount of radiation
received from these procedures due to the possibility that these additional doses may cause astronauts to exceed NASA s
administrative limits, thus disqualifying them from future flights. Methods: Radiation doses and cancer mortality risks
following required medical radiation exposures are presented herein for representative male and female astronaut careers.
Calculation of the excess cancer mortality risk was performed by adapting NASA s operational risk assessment model.
Averages for astronaut height, weight, number of space missions and age at selection into the astronaut corps were used as
inputs to the NASA risk model. Conclusion: The results show that the level of excess cancer mortality imposed by all required
medical procedures over an entire astronaut s career is approximately the same as that resulting from a single short duration
space flight (i.e. space shuttle mission). In short the summation of all medical procedures involving ionizing radiation should
have no impact on the number of missions an astronaut can fly over their career. Learning Objectives: 1. The types of
diagnostic medical exams which astronauts are subjected to will be presented. 2. The level of radiation dose and excess
mortality risk to the average male and female astronaut will be presented.
Author
Long Duration Space Flight; Risk Assessment; Radiation Dosage; Radiology; Space Shuttle Missions; X Ray Analysis;
Ionizing Radiation; Exposure; Cancer

20080046214 NASA Johnson Space Center, Houston, TX, USA
Sensorimotor Adaptation Following Exposure to Ambiguous Inertial Motion Cues
Wood, S. J.; Clement, G. R.; Harm, D. L.; Rupert, A. H.; Guedry, F. E.; Reschke, M. F.; January 10, 2005; 1 pp.; In English;
Bioastronautics Investigators’ Workshop, 10-12 Jan. 2005, Galveston, TX, USA; Copyright; Avail.: CASI: A01, Hardcopy

The central nervous system must resolve the ambiguity of inertial motion sensory cues in order to derive accurate spatial
orientation awareness. Our general hypothesis is that the central nervous system utilizes both multi-sensory integration and
frequency segregation as neural strategies to resolve the ambiguity of tilt and translation stimuli. Movement in an altered
gravity environment, such as weightlessness without a stable gravity reference, results in new patterns of sensory cues. For
example, the semicircular canals, vision and neck proprioception provide information about head tilt on orbit without the
normal otolith head-tilt position that is omnipresent on Earth. Adaptive changes in how inertial cues from the otolith system
are integrated with other sensory information lead to perceptual and postural disturbances upon return to Earth’s gravity. The
primary goals of this ground-based research investigation are to explore physiological mechanisms and operational
implications of disorientation and tilt-translation disturbances reported by crewmembers during and following re-entry, and to
evaluate a tactile prosthesis as a countermeasure for improving control of whole-body orientation during tilt and translation
motion.
Derived from text
Central Nervous System; Posture; Gravitation; Weightlessness; Disorientation; Cues; Proprioception; Physiology
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20080046252 Nebraska Univ., Omaha, NE USA
Non-Invasive Nanodiagnostics of Cancer (NINOC)
Kabanov, Alexander; Apr 2008; 24 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-07-1-0218
Report No.(s): AD-A485522; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This project seeks to develop noninvasive diagnostics to detect cancer in its earliest, most easily treatable, pre-
symptomatic stage. Innovative imaging nanomaterials and delivery technologies is employed to target, label and detect the
cancer cells within the body at sites which are normally inaccessible to conventional diagnostic methods. The hydrophilic
polymer nanogels of core-shell morphology are designed to entrap different types of probes used in single photon emission
computed tomography, computer tomography, magnetic resonance or luminescence detection. The surface of the nanogels is
modified with genetically engineered antibody fragments to target the surface of cancer cells and provide site-specific delivery
of the nanogels to tumors in the body.
DTIC
Cancer; Medical Services

20080046380 NanoTek, Inc., Tucson, AZ USA
Silica Nanofiber Combat Hemostat (SINCH)
Daniels, Robert H; Li, Esther; Abilez, Oscar; Xu, Chengpei; Zarins, Christopher; Oct 13, 2008; 24 pp.; In English; Original
contains color illustrations
Contract(s)/Grant(s): FA9550-07-1-0563
Report No.(s): AD-A488284; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488284

We screened a panel of nanomaterials and identified high aspect ratio silica nanofibers (>100) as the best promoter of
coagulation in vitro. These materials require combination with a carrier in order to provide adequate handling characteristics.
We evaluated a panel of carrier material candidates for their ability to improve handling, act as a bulking agent, and improve
hemostatic performance. Preliminary tests identified a combination of silica nanofibers and glass microspheres (SiNCH1) as
our best performing material in vitro. SiNCH1 produced faster clotting than zeolites (as measured on a thromboelastograph)
with no measurable exothermic reaction. Initial small animal wound models to evaluate SiNCH1 further demonstrated its
hemostatic capabilities, showing clotting rates equivalent to those for quikclot, but without the exothermic reaction. The
nanofibers were designed to dissolve within 2 weeks both in vitro and in vivo, however the non-nanofiber carrier portion of
SiNCH1 was not rapidly resorbed and further work will be required to identify or modify carriers to allow rapid resorption.
DTIC
Blood Coagulation; Combat; Nanostructures (Devices); Silicon Dioxide

20080046384 Naval Health Research Center, San Diego, CA USA
Injury and Illness Casualty Distributions during Operation Iraqi Freedom
Zouris, James; Wade, Amber; Magno, Cheryl; Jun 2007; 21 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488307; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488307

A briefing on the distribution of illness and injury casualties during Operation Iraqi Freedom (OIF). Casualties were
categorized by type of illness or injury, using ICD-9, and the researchers sought to discover if the number and types of
casualties varied by phase of OIF, branch of service and gender.
DTIC
Casualties; Injuries; Sicknesses

20080046394 Walter Reed Army Inst. of Research, Silver Spring, MD USA
Transcriptional Profiling of Francisella tularensis Infected Peripheral Blood Monomuclear Cells: A Predictive Tool for
Tularemia
Paranavitana, Chrysanthi; Pittman, Phillip R; Velauthapillai, Mahendran; Zelazowska, Elzbieta; DaSilva, Luis; Jan 2008;
13 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488330; TR-07-057; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488330

We studied early temporal gene expression in human peripheral blood mononuclear cells after in vitro infection with
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Francisella tularensisi live vaccine strain. Recently, investigators from Sweden studied ulceroglandular tularemia by gene
expression profiling of blood from patients with active ongoing infection. Host responses to tularemia were described in their
study of several potential genes as biomarkers for early tularemia. Most of the host genes related to tularemia were confirmed
in our in vitro study, in addition to several biomarkers, indicating the value of gene expression profiling to identify potential
biomarkers. Herein, we describe gene expression changes in the early human immune response and other cellular processes.
We also report the identification of genes expressed in hitherto unknown pathways related to Francisella infection, notably
those involved in zinc and lipid metabolism. Our work demonstrated the applicability of utilizing microarray gene expression
as a predictor of in vivo immune responses to infectious agents.
DTIC
Blood; Blood Cells; Infectious Diseases; Predictions

20080046395 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA
Onset Dynamics of Type A Botulinum Neurotoxin-Induced Paralysis
Lebeda, Frank J; Adler, Michael; Erickson, Keith; Chushak, Yaroslav; Jan 2008; 19 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A488331; TR-07-072; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488331

Experimental studies have demonstrated that botulinum neurotoxin serotype A (BoNT/A) causes flaccid paralysis by a
multi-step mechanism. Following its binding to specific receptors at peripheral cholinergic nerve endings, BoNT/A is
internalized by receptor-mediated endocytosis. Subsequently its zinc-dependent catalytic domain translocates into the
neuroplasm where it cleaves a vesicle-docking protein, SNAP-25, to block neurally evoked cholinergic neurotransmission. We
tested the hypothesis that mathematical models having a minimal number of reactions and reactants can simulate published
data concerning the onset of paralysis of skeletal muscles induced by BoNT/A at the isolated rat neuromuscular junction
(NMJ) and in other systems. Experimental data from several laboratories were simulated with two different models that were
represented by sets of coupled, first-order differential equations. In this study, the 3-step sequential model developed by
Simpson (J Pharmacol Exp Ther 212:16-21,1980) was used to estimate upper limits of the times during which anti-toxins and
other impermeable inhibitors of BoNT/A can exert an effect. The experimentally determined binding reaction rate was verified
to be consistent with published estimates for the rate constants for BoNT/A binding to and dissociating from its receptors.
Because this 3-step model was not designed to reproduce temporal changes in paralysis with different toxin concentrations,
a new BoNT/A species and rate (k(S)) were added at the beginning of the reaction sequence to create a 4-step scheme. This
unbound initial species is transformed at a rate determined by k(S) to a free species that is capable of binding. By
systematically adjusting the values of k(S), the 4-step model simulated the rapid decline in NMJ function (k(S) >or= 0.01),
the less rapid onset of paralysis in mice following i.m. injections (k (S)=0.001), and the slow onset of the therapeutic effects
of BoNT/A (k(S)<0.001) in man.
DTIC
Bacteria; Clostridium Botulinum; Paralysis; Pharmacology; Toxins and Antitoxins

20080046396 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA
Mixing of M Segment DNA Vaccines to Hantaan Virus and Puumala Virus Reduces Their Immunogenicity in Hamsters
Spik, Kristin W; Badger, Catherine; Mathiessen, Iacob; Tjelle, Torunn; Hooper, Jay W; Schmaljohn, Connie; Jan 2008; 6 pp.;
In English; Original contains color illustrations
Report No.(s): AD-A488332; TR-07-089; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488332

To determine if DNA vaccines for two hantaviruses causing hemorrhagic fever with renal syndrome, Hantaan virus and
Puumala virus, are immunogenic when given in combination, we delivered them to hamsters separately or as mixtures by gene
gun or by electroporation. Both vaccines elicited neutralizing antibodies when given alone but when they were delivered as
a mixture, antibodies to only one of the two hantaviruses could be detected. In contrast, if the DNAs were given as separate
vaccinations to a single animal, responses to both were observed. These studies suggest that the two DNA vaccines will need
to be given as separate administrations.
DTIC
Deoxyribonucleic Acid; Hamsters; Immunology; Vaccines; Viruses
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20080046397 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA
Nosocomial Infection of Serratia marcescens May Induce a Protective Effect of Monkeys Exposed to Bacillus anthracis
Leffel, Elizabeth K; Twenhafel, Nancy A; Whitehouse, Chris A; Jan 2008; 4 pp.; In English
Report No.(s): AD-A488333; TR-07-091; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488333

This study was originally designed to collect data on the natural history of inhalational anthrax in a new nonhuman
primate model. An uncontrollable event created a new experimental condition which allowed us to retrospectively evaluate
the power of the innate immune system to protect from an aerosol exposure of B. anthracis. Five African green monkeys
(AGMs) had intravenous catheters implanted. One catheter was accidentally pulled out, leaving four AGMs with catheters and
one without. All were exposed, to multiple lethal doses of B. anthracis Ames strain. Blood was collected twice daily to evaluate
bacteremia. The AGM with no catheter had blood drawn from a femoral vein and became bacteremic on Day 9; succumbed
to inhalational anthrax on Day 10. The other four AGMs had S. marcescens contamination in the catheter; indicated by pure
colonies grown from the blood. None of these AGMs showed clinical signs of illness, had B. anthracis or a detectable level
of protective antigen in the bloodstream. It appears that the presence of S. marcescens may have induced a ‘Coley’s toxin’
effect in this experiment. The innate immune response may have protected the AGMs from a lethal inhalational dose of B.
anthracis spores.
DTIC
Bacillus; Bacteria; Diseases; Infectious Diseases; Monkeys; Serratia

20080046398 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA
An Alternative Approach to Combination Vaccines: Intradermal Administration of Isolated Components for Control
of Anthrax, Botulism, Plague and Staphylococcal Toxic Shock
Morefield, Garry L; Tammariello, Ralph F; Purcell, Bret K; Worsham, Patricia L; Chapman, Jennifer; Smith, Leonard A;
Alarcon, Jason B; Mikszta, John A; Ulrich, Robert G; Sep 3, 2008; 12 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488334; TR-07-092; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488334

As the number of investigational and approved vaccines continues to increase, the frequency of vaccinations will soon
reach a practical limit. Though combination vaccines ultimately lead to a reduction in the required number of vaccinations,
incompatibilities between individual components often limit development of these mixtures. Our results suggest the feasibility
of protective vaccination against multiple diseases by intradermal administration of each antigen to physically isolated sites,
thus avoiding potentially incompatible vaccine mixtures. Intradermally administered arrays of vaccines for protection from
anthrax, botulism, plague, and staphylococcal toxic shock were biocompatible in vivo, retained potent antibody responses, and
were well tolerated by rhesus macaques. Vaccinated primates were completely protected from lethal aerosol challenge by
Bacillus anthracis spores, botulinum neurotoxin A, or staphylococcal enterotoxin B, and partially protected against challenge
by Yersinia pestis. In addition to demonstrating a practical alternative to vaccine mixtures, our results indicated no biological
limitation to the number of vaccines administered.
DTIC
Bacillus; Clostridium Botulinum; Infectious Diseases; Staphylococcus; Toxicity; Vaccines

20080046399 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA
Evaluation of Orally Delivered ST-246 as Postexposure Prophylactic and Antiviral Therapeutic in an Aerosolized
Rabbitpox Rabbit Model
Nalca, Aysegul; Hatkin, Josh M; Garza, Nicole L; Nichols, Donald K; Norris, Sarah W; Hruby, Dennis E; Jordan, Robert; Jan
2008; 8 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488335; TR-07-094; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488335

Orthopoxviruses, such as variola and monkeypox viruses, can cause severe disease in humans when delivered by the
aerosol route, and thus represent significant threats to both military and civilian populations. Currently, there are no antiviral
therapies approved by the U.S. Food and Drug Administration (FDA) to treat smallpox or monkeypox infection. In this study,
we showed that administration of the antiviral compound ST-246 to rabbits by oral gavage, once daily for 14 days beginning
1h postexposure (p.e.), resulted in 100% survival in a lethal aerosolized rabbitpox model used as a surrogate for smallpox.
Furthermore, efficacy of delayed treatment with ST-246 was evaluated by beginning treatment on days 1, 2, 3, and 4 p.e.
Although a limited number of rabbits showed less severe signs of the rabbitpox disease from the day 1 and day 2 p.e. treatment
groups, their illness resolved very quickly, and the survival rates for these group of rabbits were 88% and 100%, respectively.

147

http://hdl.handle.net/100.2/ADA488333
http://hdl.handle.net/100.2/ADA488334
http://hdl.handle.net/100.2/ADA488335


But when the treatment was started on days 3 or 4 p.e., survival was 67% and 33%, respectively. This work suggests that
ST-246 is a very potent antiviral compound against aerosolized rabbitpox in rabbits and should be investigated for further
development for all orthopoxvirus diseases.
DTIC
Aerosols; Medical Services; Monkeys; Rabbits; Therapy; Viruses

20080046400 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA
Oligonucleotide Antiviral Therapeutics: Antisense and RNA Interference for Highly Pathogenic RNA Viruses
Spurgers, Kevin B; Sharkey, C M; Warfield, Kelly L; Bavari, Sina; Jan 2008; 12 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A488336; TR-07-101; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488336

RNA viruses are a significant source of morbidity and mortality in humans every year. Additionally, the potential use of
these viruses in acts of bioterrorism poses a threat to national security. Given the paucity of vaccines or postexposure
therapeutics for many highly pathogenic RNA viruses, novel treatments are badly needed. Sequence-based drug design, under
development for almost 20 years, is proving effective in animal models and has moved into clinical trials. Important advances
in the field include the characterization of RNA interference in mammalian cells and chemical modifications that can
dramatically increase the in vivo stability of therapeutic oligonucleotides. Antisense strategies utilize single-stranded DNA
oligonucleotides that inhibit protein production by mediating the catalytic degradation of target mRNA, or by binding to sites
on mRNA essential for translation. Double-stranded RNA oligonucleotides, known as short-interfering RNAs (siRNAs), also
mediate the catalytic degradation of complementary mRNAs. As RNA virus infection is predicated on the delivery, replication,
and translation of viral RNA, these pathogens present an obvious target for the rapidly advancing field of sequence-specific
therapeutics. Antisense oligonucleotides or siRNAs can be designed to target the viral RNA genome or viral transcripts. This
article reviews current knowledge on therapeutic applications of antisense and RNA interference for highly pathogenic RNA
viral infections.
DTIC
Drugs; Infectious Diseases; Oligomers; Oligonucleotides; Pathogenesis; Pathogens; Ribonucleic Acids; Viruses

20080046401 Medicine and Dentistry Univ. of New Jersey, Newark, NJ USA
Characterization of Clinically Attenuated Burkholderia mallei by Whole-Genome Sequencing: Candidate Strain for
Exclusion from Select Agent Lists
Schutzer, Steven E; Schiater, Linda R; Ronning, Catherine M; DeShazer, David; Luft, Benjamin J; Dunn, John J; Ravel,
Jacques; Fraser-Liggett, Claire M; Nierman, William C; Apr 2008; 7 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488337; TR-08-014; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488337

Background: Burkholderia mallei is an understudied biothreat agent responsible for glanders which can be lethal in
humans and animals. Research with this pathogen has been hampered in part by constraints of Select Agent regulations for
safety reasons. Whole genomic sequencing (WGS) is an apt approach to characterize newly discovered or poorly understood
microbial pathogens. Methodology/Principal Findings: We performed WGS on a strain of B. mallei, SAVP1, previously
pathogenic, that was experimentally infected in 6 equids (4 ponies, 1 mule, 1 donkey), natural hosts, for purposes of producing
antibodies. Multiple high inocula were used in some cases. Unexpectedly SAVP1 appeared to be avirulent in the ponies and
mule, and attenuated in the donkey, but induced antibodies. We determined the genome sequence of SAVP1 and compared it
to a strain that was virulent in horses and a human. In comparison, this phenoytpic avirulent SAVP1 strain was missing
multiple genes including all the animal type III secretory system (TTSS) complex of genes demonstrated to be essential for
virulence in mice and hamster models. The loss of these genes in the SAVP1 strain appears to be the consequence of a multiple
gene deletion across insertion sequence (IS) elements in the B. mallei genome. Therefore, the strain by itself is unlikely to
revert naturally to its virulent phenotype. Conclusion/Significance: The discovery that this strain of B. mallei was both
avirulent in the natural host ponies, and did not possess TTSS associated genes may be fortuitous to advance biodefense
research. The deleted virulence-essential TTSS is not likely to be re-acquired naturally. These findings may provide a basis
for exclusion of SAVP1 from the Select Agent regulation or at least discussion of what else would be required for exclusion.
DTIC
Bacteria; Exclusion; Genes; Genome
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20080046402 Virginia-Maryland Regional Coll. of Veterinary Medicine, Blacksburg, VA USA
A Disruption of ctpA Encoding Carboxy-Terminal Protease Attenuates Burkholderia mallei and Induces Partial
Protection in CD1 Mice
Bandara, Aloka B; DeShazer, David; Inzana, Thomas J; Sriranganathan, Nammalwar; Schurig, Gerhardt G; Boyle, Stephen
M; Jun 3, 2008; 11 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488338; TR-07-069; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488338

Burkholderia mallei is the etiologic agent of glanders in solipeds (horses, mules and donkeys), and incidentally in
carnivores and humans. Little is known about the molecular mechanisms of B. mallei pathogenesis. The putative
carboxy-terminal processing protease (CtpA) of B. mallei is a member of a novel family of endoproteases involved in the
maturation of proteins destined for the cell envelope. All species and isolates of Burkholderia carry a highly conserved copy
of ctpA. We studied the involvement of CtpA on growth, cell morphology, persistence, and pathogenicity of B. mallei. A
sucrose-resistant strain of B. mallei was constructed by deleting a major portion of the sacB gene of the wild type strain ATCC
23344 by gene replacement, and designated as strain 23344DeltasacB. A portion of the ctpA gene (encoding CtpA) of strain
23344DeltasacB was deleted by gene replacement to generate strain 23344DeltasacBDeltactpA. In contrast to the wild type
ATCC 23344 or the sacB mutant 23344DeltasacB, the ctpA mutant 23344DeltasacBDeltactpA displayed altered cell
morphologies with partially or fully disintegrated cell envelopes. Furthermore, relative to the wild type, the ctpA mutant
displayed slower growth in vitro and less ability to survive in J774.2 murine macrophages. The expression of mRNA of adtA,
the gene downstream of ctpA was similar among the three strains suggesting that disruption of ctpA did not induce any polar
effects. As with the wild type or the sacB mutant, the ctpA mutant exhibited a dose-dependent lethality when inoculated
intraperitoneally into CD1 mice. The CD1 mice inoculated with a non-lethal dose of the ctpA mutant produced specific serum
immunoglobulins IgG1 and IgG2a and were partially protected against challenge with wild type B. mallei ATCC 23344. These
findings suggest that CtpA regulates in vitro growth, cell morphology and intracellular survival of B. mallei, and a ctpA mutant
protects CD1 mice against glanders.
DTIC
Bacteria; Carboxyl Group; Coding; Etiology; Mice; Protease; Protection; Radicals

20080046403 Chicago Univ., Chicago, IL USA
Societal Interactions in Ovarian Cancer Metastases: A Quorum Sensing Hypothesis
Rinker-Schaeffer, Carrie; Nov 2007; 28 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-06-1-0041
Report No.(s): AD-A488339; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488339

It is unknown what specific biochemical and biological mechanisms control metastasis. We pursued the work proposed
in this application because it is our assertion that uncovering the mechanism(s) responsible for regulating metastatic
colonization in ovarian requires a fresh look from a new perspective. To this end we formulated and began to test a completely
novel hypothesis: That a Quorum Sensing mechanism is involved in metastatic colonization. Quorum Sensing is a process of
cell-cell communication that bacteria use to control gene expression in response to fluctuations in cell population density.
Quorum Sensing involves production of and response to the accumulation of a critical concentration of extracellular signal
molecules. This mechanism allows bacteria to act as individuals and participate in group activities. Of relevance to metastasis
is the finding that pathogenic bacteria can sense and integrate information about their numbers (quorum) physical interactions
with host cells and host-derived stress cytokines. When certain bacteria sense host vulnerability and have sufficient cell density
they initiate a coordinated attack by expressing virulence genes and forming organized stable biofilms [i.e. complex
heterogeneous communities of cells within an extracellular matrix attached to a solid surface] which exacerbate disease and
are refractory to a battery of therapies. This process is analogous to metastatic colonization in ovarian cancer: cells migrate
toward/on target surfaces (organ-specific homing) show cell-cell and cell-matrix interactions (tumor cell-stromal cell
crosstalk) remain subclinical until they can mount an effective attack (dormancy) form complex structures with channels for
nutrient flow (vascularized lesions) and contain resistant cells which can cause disease recurrence (persistors).
DTIC
Cancer; Detection; Hypotheses; Metastasis; Ovaries
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20080046405 Mount Sinai School of Medicine, New York, NY USA
One-Carbon Metabolism and Breast Cancer Survival in a Population-Based Study
Chen, Jia; Jun 2008; 9 pp.; In English
Contract(s)/Grant(s): W81XWH-04-1-0514
Report No.(s): AD-A488341; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488341

The 5-year survival rate for BC among US women has increased from 75% during 1974-76 to 85% during 1989-95.
Despite such marked improvement BC is still the leading cause of cancer mortality among women 20 - 59 years of age and
the second leading cause of cancer mortality among all women. Disease-free survival after BC treatment is likely predicted
by both tumor characteristics and host factors. The clinical and pathologic parameters that have been shown to influence
disease prognosis include tumor size nodal involvement tumor state grade and hormone receptor status and mitotic index
expression of multi-drug resistance proteins p53 status and HER’s-2/neu status. Meanwhile only a few host factors have been
identified that impact disease-free or overall survival particularly those that a patient may engage in to modify or help
clinicians to tailor effective and efficient treatment strategy. This proposed study focuses on one-carbon metabolism a key
process for DNA methylation and DNA synthesis. One-carbon metabolism is crucial of BC prognosis because it not only
provides methyl group for regulating expression of genes that have prognostic values (e.g. ER PR BRCA1 etc.) but also is
a primary target for treatment of the disease (e.g. 5-FU methotrexate etc.). We propose to utilize the resources of the Long
Island Breast Cancer Study Project a large population-based study consisting of ~1500 BC cases and ~1500 controls. We will
examine the dietary intake of one-carbon-related micronutrients/compounds (e.g. folate methionine chioline B vitamins
alcohol etc.) in relation to disease-free and overall survival of BC via the mechanism of promoter hypermethylation
(presumably silencing) of the ER, PR and BRCA1 genes. We will also examine whether functional polymorphisms in
one-carbon metabolism may influence survival of BC either through modifying the efficacy of chemotherapeutic drugs or
influencing methylation of prognosis-related genes.
DTIC
Breast; Cancer; Carbon; Mammary Glands; Metabolism; Populations; Survival

20080046407 Vanderbilt Univ., Nashville, TN USA
Manipulation of Nf-KappaB Activity in the Macrophage Lineage as a Novel Therapeutic Approach
Yull, Fiona; May 2008; 47 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-04-1-0456
Report No.(s): AD-A488346; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488346

Morphogenesis of the mammary gland when misregulated can result in tumorigenesis. It involves interactions of multiple
cell types in a highly regulated manner with complex signal transduction pathways coordinating the physiological process.
Interactions between epithelial and mesenchymal cells are known to be important. Studies have highlighted the importance
of macrophages. The nuclear factorkappa B (NF-kB) family of transcription factors appears to be critical in regulating the
dynamic changes during normal and neoplastic development. This goal of this proposal was to investigate the contribution of
NF-kB signaling within macrophages in normal and neoplastic mammary development. Our data provides insights into the
importance of NF-kB signaling in macrophages for mammary and tumor development and progression and suggests the
potential for manipulation of NF-kB in macrophages as a novel therapeutic approach. In the course of this study we have used
our previously generated IkBa knockout model and more importantly have generated a new set of inducible transgenics that
enable us to manipulate NF-kB in macrophages. Our data suggest that altered NF-kappaB activity within macrophages has
significant effects on mammary ductal development and impacts at least the metastatic stage of breast tumor progression.
DTIC
Breast; Cancer; Macrophages; Mammary Glands; Therapy

20080046437 Carnegie-Mellon Univ., Pittsburgh, PA USA
Computer Forensics: Results of Live Response Inquiry vs. Memory Image Analysis
Waits, Cal; Akinyele, Joseph A; Nolan, Richard; Rogers, Larry; Aug 2008; 31 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A488423; CMU/SEI-2008-TN-017; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488423

People responsible for computer security incident response and digital forensic examination need to continually update
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their skills, tools, and knowledge to keep pace with changing technology. No longer able to simply unplug a computer and
evaluate it later, examiners must know how to capture an image of the running memory and perform volatile memory analysis
using various tools, such as PsList, ListDLLs, Handle, Netstat, FPort, Userdump, Strings, and PSLoggedOn. This paper
presents a live response scenario and compares various approaches and tools used to capture and analyze evidence from
computer memory.
DTIC
Computer Information Security; Computer Storage Devices; Digital Systems; Image Analysis; Physical Examinations

20080046440 Teledyne Brown Engineering, Huntsville, AL USA
Impact of Forward Resuscitative Surgery to the War Fighter in Distributed Operations Deployment
Adlich, Sherry P; Konoske, Paula; Jun 2007; 20 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488430; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488430

OVERVIEW: Problem * Ensure effective medical care to the war fighter in a Distributed Operations Deployment. *
Objective * Make an assessment of a Marine Expeditionary Unit in a complex and distributed environment both with and
without a Forward Resuscitative Surgical System (FRSS), then conduct a comparative analysis in terms of patient outcomes
and resource utilization. Approach * Use Tactical Medical Logistics Planning Tool (TML+) * Use Sea Viking’s DO CONOPS
using a MEU and a FRSS * Define cases, metrics, and assumptions * Iterative Process Develop Cases for 1x casualty stream
* Run Cases in TML+ Analyze Results Revise as necessary * Repeat above with 2x, 3x, & casualty streams until reach
breaking point. Results * Analysis showed a direct relationship between the time a casualty reaches a facility for first surgery
and the number of casualties who die of their wounds.
DTIC
Deployment; Medical Services; Resuscitation; Surgery; Warfare

20080046465 Pennsylvania Univ., Philadelphia, PA USA
Mutational Analysis of Cell Types in TSC
Crino, Peter B; Jan 2008; 12 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-06-1-0168
Report No.(s): AD-A488476; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488476

Tuberous sclerosis complex (TSC) is an autosomal disorder resulting from mutations in the TSC1 or TSC2 genes that is
associated with epilepsy, cognitive disability, and autism. TSC1/TSC2 gene mutations lead to developmental alterations in
brain structure known as tubers in over 80% of TSC patients. Loss of TSC1 or TSC2 function in tubers results from biallelic
TSC gene inactivation and leads to activation of the mTOR cascade as evidenced by phosphorylation of ribosomal S6 protein
(P-S6). We demonstrate that there are numerous cytoarchitectural abnormalities in non-tuber brain areas in post-mortem TSC
brain. Many of these regions exhibit aberrant phosphorylation of the ribosomal S6 protein (phospho-S6 or P-S6), a marker for
enhanced mTOR signaling. We find P-S6 expression in cortex as well as subcortical regions including the cerebellum. Single
cell mutational analysis of these regions reveals somatic missense mutations suggesting that even though these lesions are
distinct from tubers, they arise by biallelic gene inactivation. We have generated two new in vitro TSC models and have
identified several new proteins that are upregulated in TSC.
DTIC
Abnormalities; Brain; Mutations

20080046467 University of Southern California, Los Angeles, CA USA
Pharmacological and Behavioral Enhancement of Neuroplasticity in the MPTP-Lesioned Mouse and Nonhuman
Primate
Petzinger, Giselle; Jakowec, Michael W; May 2008; 142 pp.; In English
Contract(s)/Grant(s): W81XWH-04-1-0444
Report No.(s): AD-A488484; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488484

The purpose of this proposal is to investigate the mechanisms involving pharmacological and behavioral enhanced
neuroplasticity of the injured basal ganglia. Our central hypothesis is that exercise and pharmacological intervention,
specifically the administration of a D2 dopamine-receptor agonist, enhances neuroplasticity by modulating glutamate-
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dopamine interactions. This proposal has two components. Using the MPTP C57BL/6 mouse Component One will test the
hypothesis that exercise enhances plasticity of the MPTP-injured basal ganglia through glutamate by modulating dopamine
biosynthesis. This hypothesis will be tested through changes in dopamine, and proteins involved in dopamine biosynthesis and
uptake (tyrosine hydroxylase and dopamine transporter) and changes in glutamatergic synapses and receptor subtype. This
hypothesis will be tested through determining whether exercise-enhanced neuroplasticity may be attenuated with a glutamate
antagonist. Using the MPTP-lesioned non-human primate Component Two will test the hypothesis that the D2 receptor agonist
(Pramipexole) enhances neuroplasticity of the MPTP-injured basal ganglia through its effect on pre- and post-synaptic
dopamine biosynthesis, uptake and receptor expression as well as glutamatergic synapses. This hypothesis will be tested
through changes in dopamine and its metabolites, proteins involved in dopamine biosynthesis, uptake, and storage (tyrosine
hydroxylase, dopamine transporter, and vesicular monoamine transporter), changes in dopamine receptor subtypes and their
respective neuropeptides, and changes in glutamatergic synapses.
DTIC
Augmentation; Biosynthesis; Cells (Biology); Injuries; Mice; Nervous System; Pharmacology; Primates

20080046469 Rosalind Franklin Univ. of Medicine and Science, Chicago, IL USA
The Identification of Splice Variants as Molecular Markers in Parkinson’s Disease
Meredith, Gloria E; Sep 2008; 65 pp.; In English
Contract(s)/Grant(s): W81XWH-05-1-0580
Report No.(s): AD-A488486; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488486

Purpose: Alternative splicing is responsible for producing several products from a single transcript and can cause
pathogenic changes in RNA in neurodegenerative disease. This proposal tests the hypothesis that regulation of normal splicing
is disrupted in Parkinson’s disease (PD). Scope: Experiments determined splicing products in the brain and blood of
experimental MPTP models of PD. The overall goal was to use splice variants as biomarkers to identify individuals at risk
for PD. To date we have identified and quantified alternatively spliced transcripts for several candidate genes in MPTP models
of PD. We also had lRB permission (for only 9 months) to study splicing factors in the blood of PD patients. Major Findings:
Mice treated acutely and chronically with MPTP show a shift in the ratio of FosB RGS9 AChe and Ania6 splice variants in
the striatum and blood. Gene expression (in situ hybridization) studies have demonstrated that AChE variant R is upregulated
in the striatum and blood after MPTP. No patients were enrolled for th ehuman blood study and that study is closedOverall
we have published four articles and have three in preparation.
DTIC
Diseases; Markers; Splicing

20080046476 Indiana Univ., Indianapolis, IN USA
A Role for TACI in Prostate Neoplasia
Von Bulow, Gotz-Ulrich; Jan 2006; 5 pp.; In English
Contract(s)/Grant(s): W81XWH-05-1-0137
Report No.(s): AD-A488506; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488506

This research study proposed that TNF-family growth factors, BAFF and APRIL, play a role in prostate cancer. The
investigators’ hypothesis proposed that APRIL provides a proliferative signal to normal prostate epithelial cells by means of
an unknown receptor. They postulated that TACI is an antagonist receptor that functions to regulate APRIL-mediated
proliferation of cells by inducing apoptosis and thereby maintaining the normal glandular structure. The loss of TACI
expression in prostate cells therefore conceivably results in an imbalance in homeostasis resulting in the aberrant accumulation
of cells that become susceptible to transformation. Their hypothesis anticipated that the addition of APRIL would enhance cell
growth whereas the addition of TACI-Ig would either reduce cell growth or induce apoptosis. This did not happen and they
did not see any significant changes in the relative numbers of hyperdiploid cells as determined by propidium iodide flow
cytometry. Because of the negative results, the study was terminated early and the grant relinquished. Dr. Von Bulow no longer
works for Indiana University.
DTIC
Apoptosis; Cancer; Epithelium; Genes; Ligands; Lymphocytes; Prostate Gland; Tumors
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20080046491 Arizona Univ., Tucson, AZ USA
Enhancement of Dendritic Cell-Based Immunotherapy Using a Small Molecule TGF-beta Receptor Type I Kinase
Inhibitor
Rausch, Matthew; Jun 2008; 15 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-06-1-0438
Report No.(s): AD-A488536; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488536

Dendritic cells (DC) have become particularly attractive candidates for cancer immunotherapy due to their potent ability
to stimulate antigen specific T cells responses. To date DC-based immunotherapy has demonstrated only limited clinical
success in the treatment of established tumors. The limited clinical efficacy of existing DC-based cancer vaccines has been
attributed in part to suppressive factors produced by the growing tumor, such as transforming growth factor-beta (TGF-beta)
that has been shown to impair the immunostimulatory capacity of DCs. Therefore, strategies to neutralize the deleterious
effects of TGF-beta may lead to more effective DC-based cancer therapies. SM16 is a potent small molecule TGF-beta
receptor type I (TbetaRI) kinase inhibitor that binds to the ATPbinding pocket of this receptor. Here we show that SM16
inhibits the growth and metastasis of established 4T1 mammary tumors when delivered either via daily i.p. injection or orally
through rodent chow. Our data indicate that the anti-tumor effects of oral SM16 were superior to those induced by i.p.
injection. In addition, we demonstrate that the anti-tumor efficacy of SM16 is dependent on cellular immunity. DC vaccination
failed to improve the efficacy of i.p. SM16, but DC vaccines combined with orally administered SM16 increased primary
tumor regression. Furthermore, DC+SM16 therapy enhanced T-cell infiltration into the primary tumor and splenocytes isolated
from mice on the combination therapy displayed enchanced IFN-gamma production and anti-tumor CTL activity.
DTIC
Augmentation; Enzyme Activity

20080046492 Arizona Univ., Tucson, AZ USA
Immunotoxicology of JP-8 Jet Fuel: Mechanisms
Harris, David T; Wang, J; Camacho, D; Badowski, M; Tsang, T; Witten, M; Jul 20, 2008; 7 pp.; In English
Contract(s)/Grant(s): FA5990-04-1-0400
Report No.(s): AD-A488538; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488538

Experiments were performed exposing mice to varying doses of either JP-8 or S-8 jet fuel for 1h/day for 7 days, using
the new exposure apparatus with in-line monitoring of jet fuel concentrations (aerosol and vapor). Six controls, 6 JP-8 exposed
and 6 S-8 exposed animals examined. There were no significant effect on body weight due to JP-8 or S-8 exposure, and no
effect on immune cell viability from any immune organ due to JP-8 or S-8 exposure. There was a 53% decrease in Spleen
weight due to S-8 exposure and a corresponding 40% decrease due to JP-8 exposure. There was a 36% decrease in Thymus
weight due to S-8 exposure and a corresponding 60% decrease due to JP-8 exposure. There was a 64% decrease in Thymus
cell numbers due to S-8 exposure and a corresponding 46% decrease due to JP-8 exposure. There was a 20% decrease in
Spleen cell numbers due to JP-8 exposure only. No significant change in composition in any immune organ due to JP-8 or S-8
exposure. Both JP-8 and S-8 exposures using the new exposure chamber resulted in changes in immune function.
DTIC
Histology; Immunology; Jet Engine Fuels; JP-8 Jet Fuel; Pathology; Toxicology

20080046494 Thomas Jefferson Univ., Philadelphia, PA USA
Levels of Distress in Women at Risk for Ovarian Cancer
Kash, Kathryn M; Jan 2008; 24 pp.; In English
Contract(s)/Grant(s): DAMD17-00-1-0571
Report No.(s): AD-A488540; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488540

The overall goal of this study was to determine the levels of distress in women with a family history of ovarian cancer
and to identify the mediating factors between risk of developing ovarian cancer and distress. One hundred and eleven women
completed a mailed questionnaire about their subjective risk status, their knowledge of ovarian cancer and risk factors,
uncertainty about ovarian cancer, levels of anxiety and depression, personality traits, and their interest in genetic testing. We
received IRB approval in August 2004 and Human Subjects approval from the DoD on May 31, 2005. The grant was
transferred from Beth Israel Medical Center in New York City to Thomas Jefferson University in Philadelphia on March 15,
2005. The age range was from 24 to 69 (M = 44, std. dev. = 10.41); 59% were married; 68% were Caucasian; 16% were
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Hispanic; 48% had a college or higher degree; and 59% worked full time. They reported a total of 73 relatives with ovarian
cancer and 185 relatives with breast cancer. The mean of their levels of ovarian cancer anxiety (M = 12.43, std. dev. = 6.04)
was in the middle range (0-24) and the mean of cancer worry (M = 5.13, std. dev.= .87) was at the lower end of the range
(3-12). Data analyses are being completed and a manuscript prepared.
DTIC
Cancer; Females; Ovaries; Risk

20080046495 Minnesota Univ., Minneapolis, MN USA
Dietary Fat, Eicosanoids and Breast Cancer Risk
Raats, Susan; Apr 1, 2008; 8 pp.; In English
Contract(s)/Grant(s): W81XWH-04-1-0448
Report No.(s): AD-A488541; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488541

Epidemiological and animal studies associate high levels of dietary fat with increased risk of sex hormone mediated
cancer, such as breast cancer. A high intake of total fat and omega-6-fatty acids increases risk while omega-3 (n3) fatty acids
are associated with risk reduction. Our proposal is testing the effect of dietary fat and fatty acids on sex hormone
concentrations in post-menopausal women. The objectives are to evaluate 1)the effects of total fat and n3 intake on plasma
and urinary sex hormone levels, 2)the relationship between plasma fatty acids and plasma and urinary sex hormones, and 3)the
effects of total fat and n3 on the association between sex hormone concentrations and urinary prostaglandin E2 (PGE2). We
are performing a randomized, Latin square-designed controlled feeding study testing High Fat, Low Fat, and Low Fat + n3
diets, each of 8 week duration. In order to determine the estrogenic effects of the diets, sex hormone endpoints will be
measured reflected availability, metabolism, and action. Plasma fatty acids fractions and urinary PGE2 will be measured to
evaluate mechanistic effects. At present 139 women have been screened by telephone, 24 have been screened in the clinic, 24
have been enrolled in the trail. Sixteen subjects have completed all aspects of the trial. Preliminary data of the sex hormone
samples for the first 10 subjects has resulted in 2 abstracts for presentation at the DOD 2008 Era of Hope meeting. No
manuscripts have yet been generated.
DTIC
Breast; Cancer; Diets; Fatty Acids; Mammary Glands; Risk

20080046560 Florida International Univ., Miami, FL USA
Identification of the Mechanisms Underlying Antiestrogen Resistance: Breast Cancer Research Partnership between
FIU-UM Braman Family Breast Cancer Institute
Roy, Deodutta; Jun 2008; 7 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-07-1-0417
Report No.(s): AD-A488580; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This research proposal has two primary objectives which are to (1) increase FIU investigators’ research expertise and
competitive ability to succeed as independent breast cancer researchers; and (2) to execute research with the promise of
identifying molecular causes of breast tumor resistance to antiestrogen therapy. This research is of significant merit because
of its clinical relevance to breast cancer. Secondly, the research accomplishments through the FIU/BFBCI training program
will lead to FIU investigator publication(s) in peer-reviewed journals that will facilitate the further advancement of the FIU
investigators. We proposed to investigate how reactive oxygen species (ROS)-induced redox signaling pathways in breast
cancer cells may contribute to molecular mechanisms of antiestrogen resistance. Our hypothesis is that the conversion of
breast tumors to a tamoxifen-resistant phenotype is associated with a progressive shift towards a pro-oxidant environment of
cells as a result of oxidative stress. We postulate that excess ROS levels induce both CDC25A and change p27 phosphorylation
promoting the loss of its inhibitory function and leading to antiestrogen resistance. We will investigate whether reducing the
oxidative environment of breast cancer cells will restore the anti-proliferative action of tamoxifen and other antiestrogens by
repressing CDC25A and altering p27 phosphorylation and restoring p27 function.
DTIC
Breast; Cancer; Mammary Glands; Medical Science
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20080046564 Florida Univ., Gainesville, FL USA
Prevention of Low Back Pain in the Military: A Randomized Clinical Trial
George, Steven Z; Childs, John D; Teyhen, Deydre S; Wu, Samuel S; Robinson, Michael E; Jun 2008; 18 pp.; In English;
Original contains color illustrations
Contract(s)/Grant(s): W81XWH-06-1-0564
Report No.(s): AD-A488588; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The second year of the Prevention of Low Back Pain in the Military (POLM) clinical trial was extremely successful. The
research team was able to complete all Year 2 tasks in a timely fashion, and continues to work ahead in several areas. Study
recruitment was completed in Year 2, with immediate follow-ups continuing to Year 3. This year the first publication from the
POLM study was reported in the peer review literature and the first presentation was completed at a national conference. Long
term follows up were started in Year 2, using the study specific website as the platform for data collection and will continue
in last 2 years of the study.
DTIC
Pain; Prevention; Spine

20080046565 Washington Univ., Seattle, WA USA
Identification of Tumor Rejection Antigens for Breast Cancer Using a Mouse Tumor Rejection Model
Disis, Mary L; May 2008; 9 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-06-1-0537
Report No.(s): AD-A488589; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Our goal in this proposal is to identify antigens that are associated with tumor rejection. Whereas this study would not
be possible in humans, we have recently established a tumor rejection model by implanting the mouse tumors derived from
neu-tg mice into the parental FVB/N mouse, who are identical in every way except were NOT engineered to develop breast
cancer. In our model, none of the parental FVB/N mice develop tumor while all of the neu-tg mice that received tumor
implantation succumb to their disease despite having endogenous immunity to some proteins expressed by the tumor.
Interestingly, the tumor rejection that occurs is not solely mediated by immunity to neu, the major cause of the cancer (similar
to human HER-2/neu). We proposed to use subtractive SEREX, a method established in the laboratory to screen for antigens
that are specifically induced by tumor rejection. The tumor antigens that have immunogenic human homologues will be further
studied by using them to vaccinate the neu-tg mice to see if such a vaccine will prevent the cancers. The human homologues
of these proteins, identified as described in this proposal, will be the basis for a multi-antigen vaccine to prevent breast cancer
relapse in pre-menopausal patients with ER negative breast cancer.
DTIC
Antigens; Breast; Cancer; Mammary Glands; Mice; Tumors; Vaccines

20080046578 Naval Postgraduate School, Monterey, CA USA
EMS Response to Mass Casualty Incidents: The Critical Importance of Automatic Statewide Mutual Aid and MCI
Training
Hill, Cheryl; Sep 2008; 109 pp.; In English
Report No.(s): AD-A488649; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Incidence of natural and man-made disasters are increasing and expanding in scope. While these events may cause mass
injuries, the pre-hospital emergency medical services (EMS) community is left out of the preparedness equation by virtue of
being underrepresented on planning committees, not privy to disaster training, nor on the receiving end of preparedness
funding. Additionally, for many states, outside standard mutual aid agreements a disaster declaration is required prior to other
types of medical aid arriving on scene to render assistance creating a gap in response. This thesis answers the following
research question: have or how have other states and jurisdictions incorporated their EMS communities in disaster planning
and response and what can be learned in order to create this process elsewhere? Two case studies are reviewed to ascertain
lessons learned on how other states and communities have incorporated their EMS communities into the disaster planning and
response framework. Adopting automatic statewide mutual aid, supported by EMS involvement in incident pre-planning,
training and exercises, will allow responders to immediately deploy upon request and close the gap in response resulting in
positive outcomes for victims of the incident.
DTIC
Casualties; Disasters; Education; Emergencies; Management Methods; Medical Services
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20080046599 Naval Postgraduate School, Monterey, CA USA
A 21st Century National Public Health System
Jones, Mary J; Sep 2008; 145 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488731; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The attention that SARS created in 2003 has influenced public and political perceptions about the risks associated with
infectious diseases and the role the public health system should play in national security. This comparative case study was
conducted to examine the Canadian public health’s system response to SARS in order to formulate recommendations for the
U.S. public health system. This analysis demonstrated that the governmental organizational structure of the U.S. public health
system does not support its current mission or its new responsibilities for public health security. A national public health
system is needed to support dual missions: the traditional mission of tailoring public health programs specific to the social and
demographic needs of the citizens; and the new mission of public health security. In order to transform the current U.S. public
health system into a national public health system two critical components must be addressed at the federal, state, and local
level: 1) organizational capacity and 2) service delivery. Recommendations are provided regarding the way forward at the
federal level and work needing to be done at the state and local level towards building a national system capable of meeting
the public health threats of the 21st century.
DTIC
Infectious Diseases; Public Health; Security; Signs and Symptoms

20080046600 National Cancer Inst., Bethesda, MD USA
Gigabytes to Bytes: Automated Denoising and Feature Extraction as Applied to the Analysis of HIV Architecture and
Variability Using Electron Tomography
Narasimha, Rajesh; Bennett, Adam; Zabransky, Daniel; Sougrat, Rachid; McLaughlin, Steven; Subramanian, Sriram; Apr
2007; 5 pp.; In English
Report No.(s): AD-A488732; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Advances in automated data acquisition in electron tomography have led to an explosion in the amount of data that can
be obtained about the spatial architecture of a variety of biologically and medically relevant objects with sizes in the ‘nano’
range of 10-1000mm. The development of methods to analyze the vast amounts of information contained in these tomograms
is a major challenge since the electron tomograms are intrinsically noisy. A fundamental step in the automatic analysis of large
amounts of data for statistical inference is to segment 3D features in cellular tomograms that can work robustly and rapidly
despite of low signal to noise ratios inherent to biological electron microscopy. This work evaluates various denoising
techniques on tomograms obtained using dual-axis simultaneous iterative reconstruction (SIRT) technique. Using three-
dimensional images of HIV in infected human macrophages as an example, we demonstrate that transform domain-denoising
techniques significantly improve the fidelity of automated feature extraction. Importantly, our approaches represent a vital step
in automating the efficient extraction of useful information from large datasets in biological tomography and facilitate the
overall goal of speeding up the process of reducing gigabyte-sized tomograms to byte-sized data.
DTIC
Pattern Recognition; Tomography; Variability

20080046623 Butler Hospital, Providence, RI USA
Biomarkers of Risk for Post-Traumatic Stress Disorder (PTSD)
Tyrka, Audrey R; May 2008; 21 pp.; In English
Contract(s)/Grant(s): W81XWH-07-1-0269
Report No.(s): AD-A488785; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The objective of this proposal is to study genetic and neuroendocrine biomarkers of risk in a carefully assessed population
of military personnel who have recently returned from war zones. The target sample includes 300 men and women who have
recently returned from hazardous deployment and are undergoing a comprehensive assessment of symptoms and stressors in
a related 12-month longitudinal study. To date, we have enrolled 125 subjects. Samples of saliva have been obtained from all
125 enrolled subjects for analysis of DNA and candidate genes. Cortisol samples have been obtained from 96 of these subjects.
Hormone and genetic data will be used to predict the development of PTSD and chronic PTSD. In addition, interactions of
these biomarkers with trauma severity and other stressors as well as social supports will be examined.
DTIC
Alcohols; Biomarkers; Endocrine Systems; Injuries; Neurophysiology; Risk; Steroids

156



20080046652 Naval Postgraduate School, Monterey, CA USA
Categorization and Representation of Functional Decomposition by Experts
Melancon, Paul W; Sep 2008; 89 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488891; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The objective of this thesis is to investigate different approaches to identifying system functions. The approaches that are
described are standard functional decomposition process, Unified Modeling Language (UML), System Modeling Language
(SySML), and Integration Definition for Function Modeling (IDEF0). A discussion is presented on advantages and limitations
of describing and using functions by means of graphical formatting. Improving system functionality by effective
decomposition is vital to robust system development. However, not one of these approaches presents the best method for
complete functional identification. While each has its benefits and should be considered during functional analysis, a good
decomposition has proper interrogation of the functions by means of coupling and cohesion of the functionality as well as
identifying functional overlap and underlap. Standard functional decomposition works best as the first step in laying out
system functionality. Rigor and completeness are improved when followed up by UML, SySML, or even IDEF0. Value and
risk of each function can and should be identified as a way of posing a series of questions that measure and analyze the
appropriateness of the functional decomposition. Combining these different approaches can help lead to a more complete
functional decomposition and therefore reduce the risk to system development.
DTIC
Decomposition; Functional Analysis

20080046661 Alabama Univ., Birmingham, AL USA
Breast Cancer Microvesicles as a Novel Plasma Biomarker and Therapeutic Target (IDEA)
Harris, Kevin W; Apr 2008; 13 pp.; In English
Contract(s)/Grant(s): W81XWH-06-1-0420
Report No.(s): AD-A488913; No Copyright; Avail.: Defense Technical Information Center (DTIC)

We have developed a bead capture assay for quantitation of breast cancer tumor microvesicles (MV) to predict clinical
outcomes in breast cancer patients. Flow cytometry as originally proposed and as used by numerous investigators is inadequate
for this task. Anti-MUCI coated beads are used to bind and isolate tumor MV from patient plasma. We have introduced a 100
nm filtration step of plasma prior to bead-capture in order to eliminate the contribution of soluble antigens and smaller
exosomes. This allows to specifically assay MV of epithelial origin in the blood. We have adapted this platform to assay MUCI
MV for total protein tissue factor MMP-9 and total DNA. We have banked over 200 clinical samples are beginning to use these
assays to begin to determine if breast cancer MV may represent a biomarker associated with more aggressive disease and a
potential therapeutic target.
DTIC
Antigens; Biomarkers; Breast; Cancer; Mammary Glands; Plasmas (Physics); Targets; Therapy

20080046663 City of Hope Medical Center, Duarte, CA USA
Regulatory T Cells and Host Anti-CML Responses
Wong, Jr, K K; Jun 2008; 9 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-07-1-0295
Report No.(s): AD-A488918; No Copyright; Avail.: Defense Technical Information Center (DTIC)

CD4+CD25+FoxP-3+ regulatory T-cells (Tregs) suppress immune responses to ‘self’ antigens, but also have been shown
to suppress host anti-tumor responses in several human malignancies, including breast, gastrointestinal, and ovarian cancer.
Identification of CML Tregs as suppressors of host anti-CML responses could have a significant impact upon CML treatment
strategies. Methods are currently available to selectively suppress Tregs, and subsequently boost host anti-CML responses. We
have examined the CD4+CD25+FoxP-3+ regulatory T-cell population in the peripheral blood from healthy individuals and
those with CML using flow cytometry. Our preliminary studies suggest that the Treg population is higher in those with CML
(mean percentage of 5.23 vs 6.94) . Furthermore, a subject with poorly controlled CML had the highest percentage of
circulating Tregs (9.34) suggesting that these cells might be influencing anti-CML host responses. We are examining
functional correlates of the Treg population.
DTIC
Antigens; Breast; Cancer; Leukemias; Lymphocytes; Mammary Glands; Ovaries
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20080046749 ANSER Corp., Arlington, VA USA
Medical Surveillance System & Medical Effect Modeling Thrust Areas
Fitzgerald, Angel A; Chotani, Rashid A; Jun 2007; 27 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488398; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488398

The DTRA Chemical Biological Defense Program’s Joint Science and Technology Office (JSTO) Information Systems
Capability Area has initiated two new thrust areas entitled Medical Surveillance Systems and Medical Effects Models. The
mission of the Medical Surveillance System thrust area is to minimize warfighter casualties resulting from exposure to
infectious diseases, specifically those considered biological warfare threat agents. The main objective is to combine
modeling/simulation, medical surveillance, early warning detection and real-time epidemiology by not only embarking on
novel technologies but also by evaluating, validating, supporting and assisting in integration of existing initiatives. The
Medical Effects Model thrust area seeks to develop the tools and modules to provide casualty estimation and prediction of
human performance in hazard environments for JOEF. The benefit to the warfighter is to provide increased awareness of
medical impacts on warfighters to decision makers to allow for informed planning.
DTIC
Biological Weapons; Casualties; Infectious Diseases; Surveillance

20080046856 NASA Johnson Space Center, Houston, TX, USA
Prediction of the Binding Modes of Human Ku70-SAP Domain with DNA
Hu, Shaowen; Pluth, Janice M.; Cucinotta, Francis A.; [2008]; 28 pp.; In English; Copyright; Avail.: Other Sources

The channel structure of Ku protein elegantly reveals the mechanistic basis of sequence-independent DNA-end binding,
which is essential to genome integrity intimidated by ionizing radiation or V(D)J recombination. However, contradicting
evidence indicate that this protein is involved also in the regulation of gene expression and in other regulatory process with
intact chromosomes. This computational study confirms that a putative DNA binding domain of this protein, the SAP domain,
can form DNA-bound complexes with relatively high affinities (about -20 kcal/mol). The binding modes are searched by low
frequency vibrational modes driven fully flexible docking method while binding affinities are calculated by molecular
mechanics Poisson- Boltzmann surface area (MM-PBSA) method. We find the well defined Helix-Extended loop- Helix
structure of this 5kDa domain is suitable to form favorable electrostatic and hydrophobic interactions with the major and/or
minor grooves of DNA. As this domain is exposed to solvent and is distal to the DNA free end in bound crystal structure, it
is likely the first functional group of Ku protein to recognize DNA free ends. Our calculations also reveal its sequence specified
binding affinity and this may relate to the observed pause sites when Ku translocates along DNA and the perplex binding of
Ku with circular DNA.
Author
Deoxyribonucleic Acid; Proteins; Solvents; Gene Expression Regulation; Crystal Structure; Chromosomes; Hydrophobicity;
Genome

20080046986 NASA Johnson Space Center, Houston, TX, USA
Dose Response of gamma-rays and Iron Nuclei Induction of Chromosome Aberrations in Normal and Repair Deficient
Cell Lines
George, Kerry A.; Elliott, Todd; Hada, Megumi; Kawata, Tetsuya; Pluth, Janice M.; Cucinotta, Francis A.; [2008]; 42 pp.; In
English; Original contains color and black and white illustrations
Contract(s)/Grant(s): 03-OBPR-07-0032-0027; DE-A103-05ER64088; Copyright; Avail.: Other Sources

Purpose: To study the dose and radiation quality dependence and DNA double strandbreak repair (DSB) deficiencies on
chromosomal aberration frequency using low doses (< 1 Gy) of gamma-rays and high energy iron nuclei (LET=151
keV/micron). Materials and Methods: Chromosome aberrations were studied in several human cell lines with various DNA
double strand-break (DSB) deficiencies. The cell lines included fibroblasts deficient in ATM (product of the gene that is
mutated in ataxia telangiectasia patients) or NBS (product of the gene mutated in the Nijmegen breakage syndrome), and
gliomablastoma cells that are proficient or lacking in DNA-dependent protein kinase activity. Chromosome aberrations were
assessed using the fluorescence whole-chromosome painting technique. Regression models were fitted to the data to estimate
dose-response curves and RBE values. Results: Dose response curves for gamma-ray induced aberrations ATM and NBS
defective lines were found to have 6- and 10-fold larger quadratic components compared to normal fibroblast cells for simple
and complex aberrations, respectively. For iron nuclei induced aberrations simple exchanges are dominated by linear terms
for each cell line with the linear term largest for the NBS line, and AT cells intermediate between NBS cells and normal
fibroblasts. For complex aberrations induced by iron nuclei, the quadratic term is highly significant in each line studied. The
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DNA-PK(sub cs) deficient cells were found to have RBE s near unity for iron nuclei. Conclusions: The yields of both simple
and complex chromosome aberrations were increased in DSB repair defective cells after low doses of radiation (<1 Gy),
however the increase was about two-fold more for gamma-rays compared to iron nuclei. For iron nuclei, the DNA-PK(sub
cs) deficiency led to a large reduction in RBE relative to an isogenic DNA-PK(sub cs) proficient cell line. Similar dose
response curves were found for the ATM and NBS deficient lines. Because the quadratic dose response terms showed a large
increase in the DSB deficient cell lines, points to the importance of ATM and NBS roles in repair including participating in
chromatin modifications to facilitate correct DSB repair and to minimize aberration formation. However, because the major
difference found between the DSB repair defective lines and normal cells was the large increase in a quadratic dose response
term, suggests important questions about the applicability of observations on radiation sensitivity made at high to low dose
exposures.
Author
Dosage; Gamma Rays; Iron; Chromosome Aberrations; Deoxyribonucleic Acid; Enzyme Activity; Proteins; Radiation Effects

52
AEROSPACE MEDICINE

Includes the biological and physiological effects of atmospheric and space flight (weightlessness, space radiation, acceleration, and
altitude stress) on the human being; and the prevention of adverse effects on those environments. For psychological and behavioral
effects of aerospace environments, see 53 Behavioral Sciences. For the effects of space on animals and plants see 51 Life Sciences.

20080045807 NASA Johnson Space Center, Houston, TX, USA
Second Harmonic Imaging improves Echocardiograph Quality on board the International Space Station
Garcia, Kathleen; Sargsyan, Ashot; Hamilton, Douglas; Martin, David; Ebert, Douglas; Melton, Shannon; Dulchavsky, Scott;
[2008]; 1 pp.; In English; 80th Annual Scientific Meeting of the Aerospace Medical Association, 3 - 7 May 2009, California,
USA; Copyright; Avail.: Other Sources; Abstract Only

Ultrasound (US) capabilities have been part of the Human Research Facility (HRF) on board the International Space
Station (ISS) since 2001. The US equipment on board the ISS includes a first-generation Tissue Harmonic Imaging (THI)
option. Harmonic imaging (HI) is the second harmonic response of the tissue to the ultrasound beam and produces robust
tissue detail and signal. Since this is a first-generation THI, there are inherent limitations in tissue penetration. As a
breakthrough technology, HI extensively advanced the field of ultrasound. In cardiac applications, it drastically improves
endocardial border detection and has become a common imaging modality. U.S. images were captured and stored as JPEG
stills from the ISS video downlink. US images with and without harmonic imaging option were randomized and provided to
volunteers without medical education or US skills for identification of endocardial border. The results were processed and
analyzed using applicable statistical calculations. The measurements in US images using HI improved measurement
consistency and reproducibility among observers when compared to fundamental imaging. HI has been embraced by the
imaging community at large as it improves the quality and data validity of US studies, especially in difficult-to-image cases.
Even with the limitations of the first generation THI, HI improved the quality and measurability of many of the downlinked
images from the ISS and should be an option utilized with cardiac imaging on board the ISS in all future space missions.
Author
Imaging Techniques; International Space Station; Research Facilities; Space Missions; Ultrasonics; Echocardiography;
Harmonics

20080045874 Wyle Integrated Science and Engineering Group, Houston, TX, USA
Drug Information in Space Medicine
Bayuse, Tina M.; [2009]; 1 pp.; In English; 80th Annual Scientific Meeting of the Aerospace Medical Association (ASMA),
3-7 May 2009, Los Angeles, CA, USA; Copyright; Avail.: Other Sources; Abstract Only

Published drug information is widely available for terrestrial conditions. However, information on dosing, administration,
drug interactions, stability, and side effects is scant as it relates to use in Space Medicine. Multinational crews on board the
International Space Station present additional challenges for drug information because medication nomenclature, information
available for the drug as well as the intended use for the drug is not standard across countries. This presentation will look at
unique needs for drug information and how the information is managed in Space Medicine. A review was conducted of the
drug information requests submitted to the Johnson Space Center Pharmacy by Space Medicine practitioners, astronaut
crewmembers and researchers. The information requested was defined and cataloged. A list of references used was maintained.
The wide range of information was identified. Due to the information needs for the medications in the on-board medical kits,
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the Drug Monograph Project was created. A standard method for answering specific drug information questions was generated
and maintained by the Johnson Space Center Pharmacy. The Drug Monograph Project will be presented. Topic-centered
requests, including multinational drug information, drug-induced adverse reactions, and medication events due to the
environment will be highlighted. Information management of the drug information will be explained. Future considerations
for drug information needs will be outlined.
Author
Aerospace Medicine; Information Management; International Space Station; Pharmacology

20080045877 NASA Johnson Space Center, Houston, TX, USA
Space Adaptation Back Pain: A Retrospective Study
Kerstman, E. L.; Scheuring, R. A.; Barnes, M. G.; DeKorse, T. B.; Saile, L. G.; [2008]; 1 pp.; In English; 80th Annual
Scientific Meeting of the Aerospace Medical Association (ASMA), 3-7 May 2009, Los Angeles, CA, USA; Copyright;
Avail.: Other Sources; Abstract Only

Back pain is frequently reported by astronauts during the early phase of space flight as they adapt to the microgravity
environment. However, the epidemiology of space adaptation back pain has not been well defined. The purpose of this
retrospective study was to develop a case definition of space adaptation back pain, determine the incidence of space adaptation
back pain, and determine the effectiveness of available treatments. Medical records from the Mercury, Apollo, Apollo-Soyuz
Test Project (ASTP), Skylab, Mir, International Space Station (ISS), and Shuttle programs were reviewed. All episodes of
in-flight back pain that met the criteria for space adaptation back pain were recorded. Pain characteristics, including intensity,
location, and duration of the pain were noted. The effectiveness of specific treatments also was recorded. The incidence of
space adaptation back pain among astronauts was determined to be 53% (384/722). Most of the affected astronauts reported
mild pain (85%). Moderate pain was reported by 11% of the affected astronauts and severe pain was reported by only 4% of
the affected astronauts. The most effective treatments were fetal positioning (91% effective) and the use of analgesic
medications (85% effective). This retrospective study aids in the development of a case definition of space adaptation back
pain and examines the epidemiology of space adaptation back pain. Space adaptation back pain is usually mild and
self-limited. However, there is a risk of functional impairment and mission impact in cases of moderate or severe pain that
do not respond to currently available treatments. Therefore, the development of preventive measures and more effective
treatments should be pursued.
Author
Pain; Back Injuries; International Space Station; Microgravity; Adaptation

20080045884 NASA Johnson Space Center, Houston, TX, USA
Launch-Off-Need Shuttle Hubble Rescue Mission: Medical Issues
Hamilton, Douglas; Gillis, David; Ilcus, Linda; Perchonok, Michele; Polk, James; Brandt, Keith; Powers, Edward; Stepaniak,
Phillip; [2008]; 1 pp.; In English; 80th Annual Scientific Meeting of the Aerospace Medical Association (ASMA), 3-7 May
2009, Los Angeles, CA, USA; Copyright; Avail.: Other Sources; Abstract Only

The Space Shuttle Hubble repair mission (STS-125) is unique in that a rescue mission (STS-400) has to be ready to launch
before STS-125 life support runs out should the vehicle become stranded. The shuttle uses electrical power derived from fuel
cells that use cryogenic oxygen and hydrogen (CRYO) to run all subsystems including the Environmental Control System. If
the STS-125 crew cannot return to Earth due to failure of a critical subsystem, they must power down all nonessential systems
and wait to be rescued by STS-400. This power down will cause the cabin temperature to be 60 F or less and freeze the rest
of the vehicle, preventing it from attempting a reentry. After an emergency has been declared, STS-125 must wait at least 7
days to power down since that is the earliest that STS-400 can be launched. Problem The delayed power down of STS-125
causes CYRO to be consumed at high rates and limits the survival time after STS-400 launches to 10 days or less. CRYO will
run out sooner every day that the STS-400 launch is delayed (weather at launch, technical issues etc.). To preserve CRYO and
lithium hydroxide (LiOH - carbon dioxide removal) the crew will perform no exercise to reduce their metabolic rates, yet each
deconditioned STS-125 crewmember must perform an EVA to rescue himself. The cabin may be cold for 10 days, which may
cause shivering, increasing the metabolic rate of the STS-125 crew. Solution To preserve LiOH, the STS-125 manifest includes
nutrition bars with low carbohydrate content to maintain crew respiratory quotient (RQ) below 0.85 as opposed to the usual
shuttle galley food which is rich in carbohydrates and keeps the RQ at approximately 0.95. To keep the crew more comfortable
in the cold vehicle warm clothing also has been included. However, with no exercise and limited diet, the deconditioned
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STS-125 crew returning on STS-400 may not be able to egress the vehicle autonomously requiring a supplemented
crash-and-rescue capability.
Author
Space Shuttle Missions; Rescue Operations; Life Support Systems; Aerospace Medicine; Cryogenics; Hydrogen; Oxygen;
Lithium Hydroxides; Environmental Control

20080046171 NASA Johnson Space Center, Houston, TX, USA
Use of Potassium Citrate to Reduce the Risk of Renal Stone Formation During Spaceflight
Whitson, P. A.; Pietrzyk, R. A.; Sams, C. F.; Jones, J. A.; Nelman-Gonzalez, M.; Hudson, E. K.; [2008]; 1 pp.; In English;
80th Annual Meeting of the Aerospace Medical Medical Association, 3-7 May 2009, Los Angeles, CA, USA; Copyright;
Avail.: Other Sources; Abstract Only

Introduction: NASA s Vision for Space Exploration centers on exploration class missions including the goals of returning
to the moon and landing on Mars. One of NASA s objectives is to focus research on astronaut health and the development
of countermeasures that will protect crewmembers during long duration voyages. Exposure to microgravity affects human
physiology and results in changes in the urinary chemical composition favoring urinary supersaturation and an increased risk
of stone formation. Nephrolithiasis is a multifactorial disease and development of a renal stone is significantly influenced by
both dietary and environmental factors. Previous results from long duration Mir and short duration Shuttle missions have
shown decreased urine volume, pH, and citrate levels and increased calcium. Citrate, an important inhibitor of calcium-
containing stones, binds with urinary calcium reducing the amount of calcium available to form stones. Citrate inhibits renal
stone recurrence by preventing crystal growth, aggregation, and nucleation and is one of the most common therapeutic agents
used to prevent stone formation. Methods: Thirty long duration crewmembers (29 male, 1 female) participated in this study.
24-hour urines were collected and dietary monitoring was performed pre, in, and postflight. Crewmembers in the treatment
group received two potassium citrate (KCIT) pills, 10 mEq/pill, ingested daily beginning 3 days before launch, all inflight days
and through 14 days postflight. Urinary biochemical and dietary analyses were completed. Results: KCIT treated subjects
exhibited decreased urinary calcium excretion and maintained the levels of calcium oxalate supersaturation risk at their
preflight levels. The increased urinary pH levels in these subjects reduced the risk of uric acid stones. Discussion: The current
study investigated the use of potassium citrate as a countermeasure to minimize the risk of stone formation during ISS
missions. Results suggest that supplementation with potassium citrate decreases the risk of stone formation during and
immediately after spaceflight.
Author
Astronauts; Health; Urinalysis; Diseases; Potassium; Citrates; Biochemistry; Space Exploration; Space Flight; Microgravity;
Uric Acid

20080046188 NASA Johnson Space Center, Houston, TX, USA
Metabolic Cost of Experimental Exercises
Webb, James T.; Gernhardt, Michael L.; [2009]; 1 pp.; In English; 80th Annual Scientific Meeting of the Aerospace Medical
Association, 3-7 May 2009, Los Angeles, CA, USA; Copyright; Avail.: Other Sources; Abstract Only

Although the type and duration of activity during decompression was well documented, the metabolic cost of 1665
subject-exposures with 8 activity profiles from 17 altitude decompression sickness (DCS) protocols at Brooks City-Base, TX
from 1983-2005 was not determined. Female and male human volunteers (30 planned, 4 completed) performed activity
profiles matching those 8 activity profiles at ground level with continuous monitoring of metabolic cost. A Cosmed K4b2
Cardio Pulmonary Exercise Testing device was used to measure oxygen uptake (VO2) during the profiles. The results show
levels of metabolic cost to the females for the profiles tested varied from 4.3 to 25.5 ml/kg/min and from 3.0 to 12.0 ml/kg/min
to the males. The increase in VO2 from seated rest to the most strenuous of the 8 activity profiles was 3.6-fold for the females
and 2.8-fold for the males. These preliminary data on 4 subjects indicate close agreement of oxygen uptake for activity
performed during many subject-exposures as published earlier. The relatively low average oxygen uptake required to perform
the most strenuous activity may imply the need for adjustment of modeling efforts using metabolic cost as a risk factor. Better
definition of metabolic cost during exposure to altitude, a critical factor in DCS risk, may allow refinement of DCS prediction
models.
Author
Costs; Metabolism; Physical Exercise; Aerospace Medicine
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20080046497 Stanford Univ., CA USA
Short-Wavelength Countermeasures for Circadian Desynchrony
Heller, H C; Smith, Mark; Jun 30, 2008; 6 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA9550-07-C-0111
Report No.(s): AD-A488544; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488544

Exposure to light at critical phases of the circadian cycle entrains circadian rhythms. Exposure of humans to bright light
for an hour or more at the right phase of the circadian cycle produces significant phase shifts of circadian rhythms speeding
recovery from jet-lag, and optimizing cognitive functionality and restorative sleep. Our work on mice produced the unexpected
result that exposure to intermittent millisecond flashes of light distributed over an hour for a total of only 120 msec. of light
can produce maximum phase shifts. Our specific aims were: 1) build a prototype, programmable photodiode based device to
deliver light flashes of 1 to 3 msec duration to a person’s eyes, 2) conceptualize a commercializable wearable device
containing an algorithm that will provide an automatic flash delivery schedule, 3) test whether or not the human circadian
system is susceptible to phase resetting by appropriately delivered millisecond flashes of light, and 4) plan experiments to
define optimal stimulation protocols. We built the prototype, we have also built prototypes of wearable commercializable
devices with a flash delivery algorithm. Tests of flash effects on human circadian rhythms are underway. And, our plans for
future experiments have been incorporated into our Phase II proposal.
DTIC
Circadian Rhythms; Countermeasures; Insomnia

20080046645 Naval Postgraduate School, Monterey, CA USA
Working the Nightshift on the USS JOHN C. STENNIS: Implications for Enhancing Warfighter Effectiveness
Miller, Nita L; Nguyen, John; May 2003; 9 pp.; In English
Report No.(s): AD-A488872; No Copyright; Avail.: Defense Technical Information Center (DTIC)

For over three decades, the U.S. Navy has employed a unique approach to fatigue management for carrier operations. This
technique uses two aircraft carriers and allows them to share the responsibility of around-the-clock flight operations.
Crewmembers aboard one carrier work primarily the day shift while crewmembers aboard the other carrier work the night
shift. U.S. Naval forces, carrying out air strikes against targets in Afghanistan during Operation Enduring Freedom, recently
employed such a procedure to support 24-hour air operations. Beginning January 2002, primary responsibility for
carrier-based night air operations was assigned to the USS John C. Stennis. A major concern was whether sailors required to
work night shift had adjusted to this inverted work/rest cycle and were getting adequate sleep. The results presented here
indicate that reversing the work/rest cycle had a profound effect on the sleep patterns and the reported fatigue levels of the
sailors. A large number of the participants in this study reported that they had not adjusted to this reversed schedule, even after
being on the schedule for over 30 days. There were also unexpected differences in the quality and quantity of sleep between
those working topside compared to those working belowdecks. The study also discusses how improved sleep and schedule
management can enhance human performance.
DTIC
Circadian Rhythms; Military Personnel; Sleep

20080046859 NASA Johnson Space Center, Houston, TX, USA
Vitamin D Supplementation in an Antarctic Ground Analog of Space Flight
Smith, Scott M.; Gardner, Keri; Shemenski, Ronald; Locke, James; Zwart. Sara R.; [2008]; 26 pp.; In English; Original
contains black and white illustrations; Copyright; Avail.: Other Sources

Background: Persons with limited exposure to ultraviolet (UV) light, including space travelers, may not receive enough
vitamin D. Recent studies indicate that optimal serum 25-hydroxyvitamin D (25-OH vit D) should be greater than or equal
80 nM. Objective: This study was designed to define the dose of vitamin D needed to maintain 25-OH vit D at > 80 nM in
persons with limited UVB exposure. Design: This was a 5-month, prospective, randomized, double-blinded study of vitamin
D supplementation. It was conducted during winter in Antarctica at McMurdo Station, when UVB radiation levels are
essentially zero. The 55 subjects were randomly divided into 3 groups for vitamin D supplementation: 2000 IU/d (n = 18),
1000 IU/d (n = 19), and 400 IU/d (n = 18). An additional 7 subjects did not take supplements or took ones of their own
choosing. Blood samples were collected about every 2 mo during the winter. Results: About 5 mo after supplementation
started, 25-OH vit D increased to 71 +/- 23 nmol/L in the 2000-IU/d group, 63 +/- 25 nmol/L in the 1000-IU/d group, and
57 +/- 15 nmol/L in the 400-IU/d group. It decreased to 34 +/- 12 nmol/L in the group not taking supplements. Conclusions:
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These data will enable us to provide space crews with evidence-based recommendations for vitamin D supplementation. The
findings also have implications for other persons with limited UV light exposure, including polar workers and the elderly.
Author
Ultraviolet Radiation; Calciferol; Antarctic Regions; Spacecrews; Exposure; McMurdo Sound

20080046860 NASA Johnson Space Center, Houston, TX, USA
Heart Rhythm Monitoring in the Constellation Lunar and Launch/Landing EVA Suit: Recommendations from an
Expert Panel
Scheuring, Richard A.; Hamilton, D.; Jones, J. A.; Alexander, D.; [2008]; 1 pp.; In English; Aerospace Medical Association
Annual, 3-7 May 2009, Los Angeles, CA, USA; Copyright; Avail.: Other Sources; Abstract Only

Currently there are several physiological monitoring requirements for Extravehicular Activity (EVA) in the Human-
Systems Interface Requirements (HSIR) document, including continuous heart rhythm monitoring. However, it is not known
whether heart rhythm monitoring in the lunar surface space suit is a necessary capability for lunar surface operations or in
launch/landing suit the event of a cabin depressurization enroute to or from the moon. Methods: Current US astronaut corps
demographic information was provided to an expert panel of cardiovascular medicine experts, including specialists in
electrophysiology, exercise physiology, interventional cardiology and arrhythmia. This information included averages for
male/female age, body mass index (BMI), blood pressure, cholesterol, inflammatory markers, echocardiogram, ranges for
coronary artery calcium (CAC) scores for long duration astronauts, and ranges for heart rate (HR) and metabolic (MET) rates
obtained during microgravity and lunar EVA. Results: The panel determined that no uncontrolled hazard was likely to occur
in the suit during lunar surface or contingency microgravity ops that would require ECG monitoring in the highly screened
US astronaut population. However having the capability for rhythm monitoring inside the vehicle (IVA) was considered
critical to manage an astronaut in distress. Discussion: Heart rate (HR) monitoring alone allows effective monitoring of
astronaut health and function. Consequently, electrocardiographic (ECG) monitoring capability as a clinical tool is not
essential in the lunar or launch/landing space suit. However, the panel considered that rhythm monitoring could be useful in
certain clinical situations, it was not considered required for safe operations. Also, lunar vehicles should be required to have
ECG monitoring capability with a minimum of 5-lead ECG (derived 12- lead) for IVA medical assessments.
Author
Cardiovascular System; Heart Rate; Space Suits; Lunar Launch; Exercise Physiology; Electrocardiography; Astronauts;
Arrhythmia

20080046862 NASA Johnson Space Center, Houston, TX, USA
Near-Infrared Spectroscopic Measurements of Calf Muscle during Walking at Simulated Reduced Gravity -
Preliminary Results
Ellerby, Gwenn E. C.; Lee, Stuart M. C.; Stroud, Leah; Norcross, Jason; Gernhardt, Michael; Soller, Babs R.; [2008]; 1 pp.;
In English; 56th Annual Meeting of the American College of Sports Medicine (ACSM), 27-30 May 2009, Seattle, WA, USA
Contract(s)/Grant(s): NCC9-58; Copyright; Avail.: Other Sources; Abstract Only

Consideration for lunar and planetary exploration space suit design can be enhanced by investigating the physiologic
responses of individual muscles during locomotion in reduced gravity. Near-infrared spectroscopy (NIRS) provides a
non-invasive method to study the physiology of individual muscles in ambulatory subjects during reduced gravity simulations.
PURPOSE: To investigate calf muscle oxygen saturation (SmO2) and pH during reduced gravity walking at varying treadmill
inclines and added mass conditions using NIRS. METHODS: Four male subjects aged 42.3 +/- 1.7 years (mean +/- SE) and
weighing 77.9 +/- 2.4 kg walked at a moderate speed (3.2 +/- 0.2 km/h) on a treadmill at inclines of 0, 10, 20, and 30%.
Unsuited subjects were attached to a partial gravity simulator which unloaded the subject to simulate body weight plus the
additional weight of a space suit (121 kg) in lunar gravity (0.17G). Masses of 0, 11, 23, and 34 kg were added to the subject
and then unloaded to maintain constant weight. Spectra were collected from the lateral gastrocnemius (LG), and SmO2 and
pH were calculated using previously published methods (Yang et al. 2007 Optics Express ; Soller et al. 2008 J Appl Physiol).
The effects of incline and added mass on SmO2 and pH were analyzed through repeated measures ANOVA. RESULTS: SmO2
and pH were both unchanged by added mass (p>0.05), so data from trials at the same incline were averaged. LG SmO2
decreased significantly with increasing incline (p=0.003) from 61.1 +/- 2.0% at 0% incline to 48.7 +/- 2.6% at 30% incline,
while pH was unchanged by incline (p=0.12). CONCLUSION: Increasing the incline (and thus work performed) during
walking causes the LG to extract more oxygen from the blood supply, presumably to support the increased metabolic cost of
uphill walking. The lack of an effect of incline on pH may indicate that, while the intensity of exercise has increased, the LG
has not reached a level of work above the anaerobic threshold. In these preliminary studies, 30% incline walking at reduced
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gravity may not require anaerobic LG activity due to the low exercise intensity (42.8 +/- 1.6% of VO(sub 2max)). It is also
possible that at reduced gravity additional work is being done by muscle groups other than the calf.
Author
Physiological Responses; Muscles; Locomotion; Microgravity; Walking; Treadmills; Physical Exercise; Analysis of Variance;
Blood Volume; Body Weight; Space Suits

20080047032 NASA Johnson Space Center, Houston, TX, USA
Exer-Genie(Registered Trademark) Exercise Device Hardware Evaluation
Schaffner, Grant; Sharp,Carwyn; Stroud, Leah; August 2008; 18 pp.; In English; Original contains color and black and white
illustrations; Copyright; Avail.: CASI: A03, Hardcopy

An engineering evaluation was performed on the ExerGenie(r) exercise device to quantify its capabilities and limitations
to address questions from the Constellation Program. Three subjects performed rowing and circuit training sessions to assess
the suitability of the device for aerobic exercise. Three subjects performed a resistive exercise session to assess the suitability
of the device for resistive exercise. Since 1 subject performed both aerobic and resistive exercise sessions, a total of 5 subjects
participated.
Author
Physical Exercise; Physical Fitness; Exercise Physiology; Spacecraft Environments

20080047087 Wyle Integrated Science and Engineering Group, Houston, TX, USA
LBNP Exercise Protects Aerobic Capacity and Sprint Speed of Female Twins during 30 days of Bed Rest
Lee, Stuart M. C.; Schneider, Suzanne M.; Boda, Wanda L.; Watenpaugh, Donald E.; Macias, Brandon R.; Meyer, R. Scott;
Hargens, Alan R.; [2008]; 47 pp.; In English; Original contains black and white illustrations
Contract(s)/Grant(s): NCC2-1133; NAG9-1425; MO1RR00827; Copyright; Avail.: Other Sources

We have shown previously that treadmill exercise within lower body negative pressure (LBNP(sub ex)) maintains upright
exercise capacity VO2pk in men after 5-, 15-, and 30-d of bed rest (BR). We hypothesized that LBNP(sub ex) protects
treadmill VO2pk and sprint speed in women during a 30-d BR. Seven sets of female monozygous twins volunteered to
participate. Within each twin set, one was randomly assigned to a control group (CON) who performed no countermeasures
and the other to an exercise group (EX) who performed a 40-min interval (40-80% per-BR VO2pk) LBNP(sub ex)(51 +/-
mmHg) protocol, plus 5 minutes of static LBNP, 6 days per week. Before and immediately after BR subjects completed a 30.5
m sprint test and an upright graded treadmill test to volitional fatigue. These results in women were compared to
previously-reported reductions in VO2pk and sprint speed in male subjects after BR. In women, sprint speed (-8 +/- 2%) and
VO2pk (-6 +/- 2%) were not different after BR in EX. In contrast, both sprint speed (-24 +/- 5%) and VO2pl (-16 +/- 3%)
were significantly less after BR in CON. The effect of BR on sprint speed and VO2pk after BR was not different between
women and men. Treadmill exercise within lower body negative pressure protects against simulated microgravity-induced
reductions in VO2pk and sprint speed in women and should prove effective during long duration space flight.
Author
Lower Body Negative Pressure; Physical Exercise; Physical Fitness; Bed Rest; Bioastronautics; Females; Microgravity;
Countermeasures

20080047089 NASA Johnson Space Center, Houston, TX, USA
Pharmacodynamics of Promethazine in Human Subjects
Gatlin, K. T.; Boyd, J. L.; Wang, Z.; Das, H.; Putcha, L.; March 02, 2005; 1 pp.; In English; American Society of Clinical
Pharmacology and Therapeutics 2005 Annual Meeting, 2-5 Mar. 2005, Orlando, FL, USA; Copyright; Avail.: Other Sources;
Abstract Only

Promethazine (PMZ) is the drug of choice for the treatment of symptoms associated with space motion sickness in
astronauts. Side effects of PMZ include sedation, dizziness and cognitive performance impairment. In this study, we examined
pharmacodynamics (PD) in human subjects and validated methods for evaluating cognitive performance effects of medications
in space. METHODS: PMZ (12.5,25, and 50 mg) or placebo was administered by IM injection to human subjects in a
randomized double-blind treatment design. Samples and data were collected for 72 h post dose. PD evaluation was performed
using a battery of performance tests administered using WinSCAT (Windows based Space Cognitive Assessment Test) on a
laptop computer, and ARES (ANAM Readiness Evaluation System) on a PDA, plasma concentrations of PMZ were measured
using a LC-MS method. RESULTS: Results indicate a linear correlation between PMZ concentration and cognitive
performance parameters (p<0.01). Test accuracy decreased and test completion time and response time increased significantly
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with increasing plasma PMZ concentration. CONCLUSIONS: These results suggest a concentration dependent decrement in
cognitive performance associated with PMZ. WinSCAT and ARES are sensitive tools for the assessment PMZ PD and may
be applicable for such evaluations with other neurocognitive drugs.
Author
Aerospace Medicine; Promethazine; Sedatives; Dosage; Mental Performance; Motion Sickness; Physiological Effects
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MAN/SYSTEM TECHNOLOGY AND LIFE SUPPORT

Includes human factors engineering, bionics, man-machine systems, life support, space suits and protective clothing. For related
information see also 16 Space Transportation and Safety and 52 Aerospace Medicine.

20080045774 National Inst. for Occupational Safety and Health, Washington, DC, USA
Estimating the Permeation Resistance of Nonporous Barrier Polymers to Sulfur Mustand (HD) and Sarin (GB)
Chemical Warfare Agents Using Liquid Simulants
Rivin, D.; Shuely, W. J.; Palya, F.; Lindsay, R. S.; Rodriguez, A.; Jul. 2008; 97 pp.; In English
Report No.(s): PB2009-100852; DHHS/PUB/NIOSH-2008-141; No Copyright; Avail.: National Technical Information Ser-
vice (NTIS)

The purpose of this document is to report the results of the NIOSH Chemical Warfare Agent (CWA) Simulant Project that
had the following goals: (1) Identify chemicals (simulants) that simulate the permeation of Sarin (GB) and sulfur mustard
(HD) through elastomeric barrier materials that are commonly used in respirators. (2) Develop a convenient and reliable
laboratory procedure (test method) that can be used by Personal Protective Equipment (PPE) manufacturers for estimating GB
and HD permeation rates through barrier materials using the simulants. PPE manufacturers can use this method to screen and
deselect candidate barrier materials during product development testing. Advancements in this research can benefit the first
responder community by providing PPE manufacturers with information and testing techniques that will reduce the time and
resources needed to engineer products that weigh less, have better permeation resistance, are less cumbersome, and could
potentially be less expensive.
NTIS
Chemical Warfare; Estimating; Health; Permeating; Protectors; Respirators; Safety

20080045815 Pacific Northwest National Lab., Richland, WA, USA
Human Factors for Situation Assessment in Power Grid Operations
Guttromson, R. T.; Greitzer, F. L.; Paget, M. L.; Schur, A.; Aug. 2007; 39 pp.; In English
Contract(s)/Grant(s): DE-AC36-99-0GO10337
Report No.(s): DE2008-935904; PNNL-16780; No Copyright; Avail.: Department of Energy Information Bridge

Despite advances in technology, power system operators must assimilate overwhelming amounts of data to keep the grid
operating. Analyses of recent blackouts have clearly demonstrated the need to enhance the operators situation awareness (SA).
The long-term objective of this research is to integrate valuable technologies into the grid operator environment that support
decision making under normal and abnormal operating conditions and remove non-technical barriers to enable the optimum
use of these technologies by individuals working alone and as a team. More specifically, the research aims to identify methods
and principles to increase SA of grid operators in the context of system conditions that are representative or common across
many operating entities and develop operationally relevant experimental methods for studying technologies and operational
practices which contribute to SA. With increasing complexity and interconnectivity of the grid, the scope and complexity of
situation awareness have grown.
NTIS
Human Factors Engineering; Power Transmission

20080045965 Rensselaer Polytechnic Inst., Troy, NY, USA
Nighttime Glare and Driving Performance: Research Findings
Bullough, J. D.; Skinner, N. P.; Pysar, R. M.; Radetsky, L. C.; Smith, A. M.; Sep. 2008; 118 pp.; In English
Report No.(s): PB2009-100558; No Copyright; Avail.: CASI: A06, Hardcopy

In 2001, NHTSA opened a public docket requesting comments from the public regarding headlamp glare. Most responses
received have been complaints. NHTSA initiated research to address these complaints and to determine causes and effects of
headlamp glare. In 2005, Congress authorized NHTSA to ‘conduct a study on the risks associated with glare to oncoming
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drivers, including increased risks to drivers on 2-lane highways, increased risks to drivers over the age of 50, and the overall
effects of glare on driver performance’ including ‘recommendations regarding measures to reduce the risks associated with
glare to oncoming drivers.’ This report summarizes research on headlamp performance, visibility, glare, and safety conducted
to address the issues identified by Congress and by NHTSA through review of public comments. These research activities
included a state-of-knowledge report; a pilot study using naturalistic methods to assess relationships among glare, driving
behavior and crash risk; analyses to compare the effects of headlamp characteristics on visibility and glare; preliminary
assessments of headlamp illumination and aim on real-world lighting conditions; a review of visual needs regarding visibility
and glare and metrics for characterizing them; a field experiment to characterize recovery of older drivers following exposure
to headlamp illumination; and demonstration of a prototype safety-based adaptive forward-lighting system with potential to
reduce glare while maintaining visibility, by decreasing intensity toward nearby drivers.
NTIS
Glare; Night; Visibility; Highways; Risk; Visual Perception

20080046158 NASA Johnson Space Center, Houston, TX, USA
Investigation of Condensing Ice Heat Exchangers for MTSA Technology Development
Padilla, Sebastian; Powers, Aaron; Ball, Tyler; Iacomini, Christie; Paul, Heather, L.; [2008]; 2 pp.; In English; International
Conference on Environmental Systems, 12-16 Jul. 2009, Savannah, GA, USA
Contract(s)/Grant(s): WBS 903184.04.02.03.02; Copyright; Avail.: Other Sources; Abstract Only

Metabolic heat regenerated Temperature Swing Adsorption (MTSA) technology is being developed for thermal, carbon
dioxide (CO2) and humidity control for a Portable Life Support Subsystem (PLSS). Metabolically-produced CO2 present in
the ventilation gas of a PLSS is collected using a CO2selective adsorbent via temperature swing adsorption. The temperature
swing is initiated through cooling to well below metabolic temperatures. Cooling is achieved with a sublimation heat
exchanger using water or liquid carbon dioxide (LCO2) expanded below sublimation temperature when exposed to low
pressure or vacuum. Subsequent super heated vapor, as well as additional coolant, is used to further cool the astronaut. The
temperature swing on the adsorbent is then completed by warming the adsorbent with a separate condensing ice heat
exchanger (CIHX) using metabolic heat from moist ventilation gas. The condensed humidity in the ventilation gas is recycled
at the habitat. The water condensation from the ventilation gas is a significant heat transfer mechanism for the warming of the
adsorbent bed because it represents as much as half of the energy potential in the moist ventilation gas. Designing a heat
exchanger to efficiently transfer this energy to the adsorbent bed and allow the collection of the water is a challenge since the
CIHX will operate in a temperature range from 210K to 280K. The ventilation gas moisture will first freeze and then thaw,
sometimes existing in three phases simultaneously. A NASA Small Business Innovative Research (SBIR) Phase 1 contract was
performed to investigate condensing and icing as applied to MTSA to enable higher fidelity modeling and assess the impact
of geometry variables on CIHX performance for future CIHX design optimization. Specifically, a design tool was created
using analytical relations to explore the complex, interdependent design space of a condensing ice heat exchanger. Numerous
variables were identified as having nontrivial contributions to performance such as hydraulic diameter, heat exchanger
effectiveness, ventilation gas mass flow rate and surface roughness. Using this tool, four test articles were designed and
manufactured to map to a full MTSA subassembly (the adsorbent bed, the sublimation heat exchanger for cooling and the
condensing ice heat exchanger for warming). The design mapping considered impacts due to CIHX geometry as well as
subassembly impacts such as thermal mass and thermal resistance through the adsorbent bed. The test articles were tested at
simulated PLSS ventilation loop temperature, moisture content and subambient pressure. Ice accumulation and melting were
observed. Data and test observations were analyzed to identify drivers of the condensing ice heat exchanger performance. This
paper will discuss the analytical models, the test article designs, and testing procedures. Testing issues will be discussed to
better describe data and share lessons learned. Data analysis and subsequent conclusions will be presented.
Author
Heat Exchangers; Carbon Dioxide; Gas Flow; Moisture Content; Portable Life Support Systems; Surface Roughness;
Performance Prediction; Ice Formation; Life Support Systems

20080046162 NASA Johnson Space Center, Houston, TX, USA
Heat Exchanger/Humidifier Trade Study and Conceptual Design for the Constellation Space Suit Portable Life
Support System Ventilation Subsystem
Paul, Heather L.; Conger, Bruce; Sompyrac, Robert; Chamberlain, Mateo; [2008]; 1 pp.; In English; International Conference
on Environmental Systems, 12-16 Jul. 2009, Savannah, GA, USA; Copyright; Avail.: Other Sources; Abstract Only

As development of the Constellation Space Suit Element progresses, designing the most effective and efficient life support
systems is critical. The baseline schematic analysis for the Portable Life Support System (PLSS) indicates that the ventilation
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loop will need some method of heat exchange and humidification prior to entering the helmet. A trade study was initiated to
identify the challenges associated with conditioning the spacesuit breathing gas stream for temperature and water vapor
control, to survey technological literature and resources on heat exchanger and humidifiers to provide solutions to the
problems of conditioning the spacesuit breathing gas stream, and to propose potential candidate technologies to perform the
heat exchanger and humidifier functions. This paper summarizes the results of this trade study and also describes the
conceptual designs that NASA developed to address these issues.
Author
Portable Life Support Systems; Heat Exchangers; Space Suits; Ventilation; Heat Transfer; Gas Mixtures; Breathing
Apparatus; Temperature Control

20080046176 NASA Johnson Space Center, Houston, TX, USA
Design and Testing of a Variable Pressure Regulator for the Constellation Space Suit
Gill, Larry; Campbell, Colin; [2008]; 2 pp.; In English; International Conference on Environmental Systems, 12-16 Jul. 2009,
Savannah, GA, USA
Contract(s)/Grant(s): 903184.04.02.04.02; Copyright; Avail.: Other Sources; Abstract Only

The next generation space suit requires additional capabilities for controlling and adjusting internal pressure than previous
design suits. Next generation suit pressures will range from slight pressure, for astronaut prebreath comfort, to hyperbaric
pressure levels for emergency medical treatment. Carleton was awarded a contract in 2008 to design and build a proof of
concept bench top demonstrator regulator having five setpoints which are selectable using input electronic signaling. Although
the basic regulator architecture is very similar to the existing SOP regulator used in the current EMU, the major difference
is the electrical selectivity of multiple setpoints rather than the mechanical On/Off feature found on the SOP regulator. The
concept regulator employs a linear actuator stepper motor combination to provide variable compression to a custom design
main regulator spring. This concept allows for a continuously adjustable outlet pressures from 8.2 psid (maximum) down to
‘firm’ zero thus effectively allowing it to serve as a shutoff valve. This paper details the regulator design and presents test
results on regulation band width, command set point accuracy; slue rate and regulation stability, particularly when the set point
is being slued. Projections for a flight configuration version are also offered for performance, architectural layout and weight.
Author
Space Suits; Pressure Regulators; Internal Pressure; Astronauts; Actuators; Stepping Motors

20080046411 General Accounting Office, Washington, DC USA
DEFENSE MANAGEMENT: DOD Can Establish More Guidance for Biometrics Collection and Explore Broader
Data Sharing
Oct 2008; 34 pp.; In English
Report No.(s): AD-A488368; GAO-09-49; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488368

The events of September 11, 2001, and operations in Afghanistan and Iraq have made it critical for military units to
identify individuals they encounter and share this information with other units and federal agencies. Biometrics are unique
personal aspects such as fingerprints and iris images used to identify an unfamiliar person. Federal agencies with national
security missions, such as the Departments of Homeland Security (DHS) and State (DOS), need access to certain biometrics
data gathered by the Department of Defense (DOD). GAO was asked to determine to what extent (1) DOD has guidance on
the biometrics data to be collected to support military activities, and (2) there may be gaps in biometrics information shared
between DOD and DHS. This is a public version of a For Official Use Only report, GAO-05-430NI, issued in May 2005. GAO
examined DOD’s guidance for field collection of biometrics data, biometrics sharing agreements, and information on national
level efforts to enhance data sharing. GAO recommends that (1) DOD establish guidance specifying a standard set of
biometrics data for collection during military operations in the field, and (2) the Secretaries of Defense and Homeland Security
address, as appropriate, biometrics data sharing gaps, in accordance with U.S. and international law. DOD partially concurred
with the first recommendation and concurred with the second recommendation.
DTIC
Biometrics; Data Management
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20080046448 TRADOC Analysis Command, White Sands Missile Range, NM USA
Land Warrior (LW)/Mounted Warrior (MW) DOTMLPF Assessment
Edwards, Jeff E; Wainer, Kevin; Jun 2007; 17 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488444; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488444

PURPOSE: To discuss the unique aspects of the LW/MW DOTMLPF Assessment conducted in support of a Milestone
C Decision. AGENDA: System Description * Background * Analytcal Organization * Timeline * Process * Limited Users Test
(LUT) * Lethality Experiment * Navigation Experiment * LW Modeling Representation * COMBAT-XXI Platoon Attack
Scenario * Summary.
DTIC
Armed Forces (United States); Combat; Protective Clothing

20080046598 Naval Postgraduate School, Monterey, CA USA
Improving Situational Awareness on Submarines Using Augmented Reality
Hatt, Ronald V; Sep 2008; 121 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488730; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Modern submarines are complex machines operating in a harsh environment. Although technology has been rapidly
introduced in the submarine fleet submariners must process more information due to increases in sensor capability and
information available for decision-making. Unfortunately improvements in the human-systems interfaces have not kept up
with the new technology. Incidents involving human error are still occurring at an unacceptable rate in the modern fleet. This
thesis addresses the deficiency in display information that occurs for the key decision maker in control the Officer of the Deck.
The results from a cognitive task analysis (CTA) provide insights on the information flow and display uses for the critical
periscope depth procedure. This thesis also identifies the Level of SA associated with each step of the CTA. An analysis of
the data from the CTA provides the deficiencies of the current system and suggests that the breakdown of SA occurs at Level
2. Through subject observations and personal experience the author details the required information necessary for the OOD
to make prompt decisions in control. This thesis attempts to provide an answer to the information display problem by
introducing the emerging technology of augmented reality as a candidate solution.
DTIC
Cognition; Human Factors Engineering; Personnel; Situational Awareness; Submarines

20080046651 Naval Postgraduate School, Monterey, CA USA
Vision-Based Interest Point Extraction Evaluation in Multiple Environments
McKeehan, Zachary D; Sep 2008; 207 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488890; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Computer-based vision is becoming a primary sensor mechanism in many facets of real world 2-D and 3-D applications,
including autonomous robotics, augmented reality, object recognition, motion tracking, and biometrics. Vision’s ability to
utilize non-volatile features to serve as permanent landmarks in motion tracking provides a superior basis for applications such
as initial self-localization, future re-localization, and 3-D scene reconstruction and mapping. Furthermore, the increased
reliance of the USA armed forces on the standoff war-fighting capabilities of unmanned and autonomous vehicles (UXV) in,
on, and above the sea, necessitates better overall navigation capabilities of these platforms. Towards this end, we draw upon
existing technology to measure and compare current visual interest point extractor performance. We utilize an inventory of
interest point extractors to define and track interest points through physical transformations captured in images of various
scene classifications. We then perform a preliminary determination of the best-suited extraction descriptor for each visual
scene given multi-frame interest point persistence with maximum viewpoint invariance. Our research contributes an important
cornerstone towards the validation of precision, vision-based navigation, thereby increasing UXV performance and
strengthening the security of the USA and her allies worldwide.
DTIC
Extraction; Medical Science; Pattern Recognition; Physiological Effects; Robotics; Vision

20080046778 Brookhaven National Lab., Upton, NY USA
Maintainability of Digital Systems: Technical Basis and Human Factors Review Guidance
Stubler, W F; Higgins, J C; Kramer, J; Mar 2000; 128 pp.; In English
Report No.(s): AD-A488610; NUREG/CR-6636; BNL-NUREG-52566; No Copyright; Avail.: Defense Technical Informa-
tion Center (DTIC)

There is currently a trend in nuclear power plants (NPPs) toward introducing digital technology into safety and non-safety
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systems. However, this equipment has characteristics different from older analog equipment and is susceptible to additional
failure modes. Inadequate integration of digital systems into operating and maintenance practices, and inadequate
understanding of the intricacies of software-based digital systems on the part of technicians and operators, can result in failures
that render systems inoperable. Digital systems impose new demands on personnel for the testing, troubleshooting, services,
and repair of hardware and software. This may become increasingly important as licenses, using the on-line maintenance
capabilities of digital systems, performed more maintenance while the plant is at-power. The objective of this study was to
establish human factors review guidance for the maintainability of digital systems based on technically valid methodology. To
support this objective, a characterization was developed for describing design features and practices important to maintaining
digital systems. Then, technical information related to human performance in maintenance was reviewed. Information was
drawn from nuclear power, process control, and aerospace domains and included reviews of maintenance practices and digital
system failures. This information provided the technical basis on which guidelines were developed for reviewing design
features that support maintenance. For some aspects the technical basis was insufficient to develop guidance; these were
identified as issues to be issued in future research.
DTIC
Digital Systems; Human Factors Engineering; Maintainability

20080046858 NASA Johnson Space Center, Houston, TX, USA
Human Rating Requirements for NASA’s Constellation Program
Berdich, Debbie; [2008]; 1 pp.; In English; 80th Annual Scientific Meeting of the Aerospace Medical Association (AsMA),
3-7 May 2009, Los Angeles, CA, USA; No Copyright; Avail.: Other Sources; Abstract Only

NASA s Constellation Program (CxP) will conduct a series of human space expeditions of increasing scope, starting with
missions supporting the International Space Station and expanding to encompass the Moon and Mars. Although human-rating
is an integral part of all CxP activities throughout their life cycle, NASA Procedural Requirements document NPR 8705.2B,
Human-Rating Requirements (HRR) for Space Flight Systems, defines the additional processes, procedures, and requirements
necessary to produce human-rated space systems that protect the safety of crew members and passengers on these NASA
missions. In order to be in compliance with 8705.2B the CxP must show appropriate implementation or progression toward
the HRR, or justification for an exception. Compliance includes an explanation of how the CxP intends to meet the HRR,
analyses to be performed to determine implementation; and a matrix to trace the HRR to CxP requirements. The HRR requires
the CxP to establish a human system integration team (HSIT), consisting of astronauts, mission operations personnel, training
personnel, ground processing personnel, human factors personnel, and human engineering experts, with clearly defined
authority, responsibility, and accountability to lead the human-system integration. For example, per the HRR the HSIT is
involved in the evaluation of crew workload, human-in-the-loop usability evaluations, determining associated criteria, and in
assessment of how these activities influenced system design. In essence, the HSIT is invaluable in CxP s ability to meet the
three fundamental tenets of human rating: the process of designing, evaluating, and assuring that the total system can safely
conduct the required human missions; the incorporation of design features and capabilities that accommodate human
interaction with the system to enhance overall safety and mission success; and the incorporation of design features and
capabilities to enable safe recovery of the crew from hazardous situations.
Author
NASA Programs; Constellation Program; Human Factors Engineering; Flight Crews; Aerospace Systems; Astronaut
Training; Workloads (Psychophysiology); Systems Engineering

20080046861 NASA Johnson Space Center, Houston, TX, USA
Cooling Properties of the Shuttle Advanced Crew Escape Spacesuit: Results of an Environmental Chamber
Experiment
Hamilton, Douglas; Gillis, David; Bue, Grant; Son, Chan; Norcross, Jason; Kuznetz, Larry; Chapman, Kirt; Chhipwadia,
Ketan; McBride, Tim; [2008]; 1 pp.; In English; 80th Annual Scientific Meeting of the Aerospace Medical Association
(ASMA), 3-7 May 2009, Los Angeles, CA, USA; Copyright; Avail.: Other Sources; Abstract Only

The shuttle crew wears the Advanced Crew Escape Spacesuit (ACES) to protect themselves from cabin decompression
and to support bail out during landing. ACES is cooled by a liquid-cooled garment (LCG) that interfaces to a heat exchanger
that dumps heat into the cabin. The ACES outer layer is made of Gore-Tex(Registered TradeMark), permitting water vapor
to escape while containing oxygen. The crew can only lose heat via insensible water losses and the LCG. Under nominal
landing operations, the average cabin temperature rarely exceeds 75 F, which is adequate for the ACES to function. Problem
A rescue shuttle will need to return 11 crew members if the previous mission suffers a thermal protection system failure,
preventing it from returning safely to Earth. Initial analysis revealed that 11 crew members in the shuttle will increase cabin
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temperature at wheel stop above 80 F, which decreases the ACES ability to keep crew members cool. Air flow in the middeck
of the shuttle is inhomogeneous and some ACES may experience much higher temperatures that could cause excessive thermal
stress to crew members. Methods A ground study was conducted to measure the cooling efficiency of the ACES at 75 F, 85
F, and 95 F at 50% relative humidity. Test subjects representing 5, 50, and 95 percentile body habitus of the astronaut corps
performed hand ergometry keeping their metabolic rate at 400, 600, and 800 BTU/hr for one hour. Core temperature was
measured by rectal probe and skin, while inside and outside the suit. Environmental chamber wall and cooling unit inlet and
outlet temperatures were measured using high-resolution thermistors ( 0.2 C). Conclusions Under these test conditions, the
ACES was able to protect the core temperature of all test subjects, however thermal stress due to high insensible losses and
skin temperature and skin heat flow may impact crew performance. Further research should be performed to understand the
impact on cognitive performance.
Author
Space Suits; Spacecrews; Rescue Operations; Cooling; Astronauts; Air Flow; Pressure Reduction; Human Performance;
Thermistors; Thermal Stresses; Thermal Protection

20080046868 NASA Johnson Space Center, Houston, TX, USA
First Human Testing of the Orion Atmosphere Revitalization Technology
Lin, Amy; Sweterlitsch, Jeffrey; [2008]; 1 pp.; In English; International Conference on Environmental Systems, 12 - 16 Jul.
2009, Pennsylvania, USA; No Copyright; Avail.: Other Sources; Abstract Only

An amine-based carbon dioxide (CO2) and water vapor sorbent in pressure-swing regenerable beds has been developed
by Hamilton Sundstrand and baselined for the Orion Atmosphere Revitalization System (ARS). In two previous years at this
conference, reports were presented on extensive Johnson Space Center (JSC) testing of the technology in a representative
environment with simulated human metabolic loads. The next step in developmental testing at JSC was to replace the
simulated humans with real humans; this testing was conducted in the spring of 2008. This first instance of human testing of
a new Orion ARS technology included several cases in a sealed Orione-quivalent free volume and three cases using emergency
breathing masks connected directly to the ARS loop. Significant test results presented in this paper include comparisons
between the standard metabolic rates for CO2 and water vapor production published in Orion requirements documents and
real-world rate ranges observed with human test subjects. Also included are qualitative assessments of process flow rate and
closed-loop pressure-cycling tolerability while using the emergency masks. Recommendations for modifications to the Orion
ARS design and operation, based on the test results, conclude the paper.
Author
Carbon Dioxide; Amines; Vapor Pressure; Oxygen Masks

20080046924 NASA Johnson Space Center, Houston, TX, USA
Space Suit Environment Testing of the Orion Atmosphere Revitalization Technology
Lin, Amy; Sweterlitsch, Jeffrey; Cox, Marlon; [2009]; 1 pp.; In English; International Conference on Environmental Systems,
12-16 Jul. 2009, Savannah, GA, USA; No Copyright; Avail.: Other Sources; Abstract Only

An amine-based carbon dioxide (CO2) and water vapor sorbent in pressure-swing regenerable beds has been developed
by Hamilton Sundstrand and baselined for the Orion Atmosphere Revitalization System (ARS). In two previous years at this
conference, reports were presented on extensive Johnson Space Center (JSC) testing of this technology in a sea-level pressure
environment with simulated human metabolic loads. Another paper at this year s conference discusses similar testing with real
human metabolic loads, including some closed-loop testing with emergency breathing masks. The Orion ARS is designed to
also support extravehicular activity operations from a depressurized cabin. The next step in developmental testing at JSC was,
therefore, to test this ARS technology in a typical closed space suit loop environment with low-pressure pure oxygen inside
the process loop and vacuum outside the loop. This was the first instance of low-pressure oxygen loop testing of a new Orion
ARS technology, and was conducted with simulated human metabolic loads in December 2008. The test investigated pressure
drops through two different styles of prototype suit umbilical connectors and general swing-bed performance with both
umbilical configurations as well as with a short jumper line installed in place of the umbilicals. Other interesting results
include observations on the thermal effects of swing-bed operation in a vacuum environment and a recommendation of cycle
time to maintain acceptable atmospheric CO2 and moisture levels.
Author
Space Suits; Carbon Dioxide Concentration; Extravehicular Activity; Low Pressure; Oxygen Masks; Vapor Pressure;
Temperature Effects; Amines
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20080046927 NASA Johnson Space Center, Houston, TX, USA
Evaluation of Carbon Dioxide Sensors for the Constellation Space Suit Life Support System for Surface Exploration
Dietrich, Daniel L.; Paul, Heather L.; Conger, Bruce C.; [2009]; 1 pp.; In English; International Conference on Environmental
Systems, 12-16 Jul. 2009, Savannah, GA, USA
Contract(s)/Grant(s): 903184.04.02.03.02; Copyright; Avail.: Other Sources; Abstract Only

This paper presents the findings of the trade study to evaluate carbon dioxide (CO2) sensing technologies for the
Constellation (Cx) space suit life support system for surface exploration. The trade study found that nondispersive infrared
absorption (NDIR) is the most appropriate high Technology Readiness Level (TRL) technology for the CO2 sensor for the Cx
space suit. The maturity of the technology is high, as it is the basis for the CO2 sensor in the Extravehicular Mobility Unit
(EMU). The study further determined that while there is a range of commercial sensors available, the Cx CO2 sensor should
be a new design. Specifically, there are light sources (e.g., infrared light emitting diodes) and detectors (e.g., cooled detectors)
that are not in typical commercial sensors due to cost. These advanced technology components offer significant advantages
in performance (weight, volume, power, accuracy) to be implemented in the new sensor. The exact sensor design (light source,
transmitting optics, path length, receiving optics and detector) will be specific for the Cx space suit and will be determined
by the performance requirements of the Cx space suit. The paper further identifies specifications for some of the critical
performance parameters as well as discussing the engineering aspects of implementing the sensor into the Portable Life
Support System (PLSS). The paper then presents testing results from three CO2 sensors with respect to issues important to
Extravehicular Activity (EVA) applications; stability, humidity dependence and low pressure compatibility. The three sensors
include two NDIR sensors, one commercial and one custom-developed by NASA (for a different purpose), and one
commercial electrochemical sensor. The results show that both NDIR sensors have excellent stability, no dependence on
ambient humidity (when the ambient temperature is above the dew point) and operate in low pressure conditions and after
being exposed to a full vacuum. The commercial electrochemical sensor was not suitable for the Cx space suit for surface
exploration. Finally, the paper identifies a number of techniques currently under development that offer significant advantages
for EVA applications. These include miniaturized, room temperature, solid electrolyte systems and advanced optical.
Author
Technology Assessment; Carbon Dioxide; Portable Life Support Systems; Space Suits; Extravehicular Activity; Low Pressure;
Detection; Infrared Radiation

20080046979 NASA Johnson Space Center, Houston, TX, USA
Development of a Compact Efficient Cooling Pump for Space Suit Life Support Systems
vanBoeyen, Roger W.; Reeh, Jonathan A.; Trevino, Luis; [2009]; 1 pp.; In English; 39th International Conference on
Environmental Sciences, 12-16 Jul. 2009, Savannah, GA, USA
Contract(s)/Grant(s): 831288/-3/-4; Copyright; Avail.: Other Sources; Abstract Only

With the increasing demands placed on extravehicular activity (EVA) for the International Space Station (ISS) assembly
and maintenance, along with planned lunar and Martian missions, the need for increased human productivity and capability
becomes ever more critical. This is most readily achieved by reduction in space suit weight and volume, and increased
hardware reliability, durability, and operating lifetime. Considerable progress has been made with each successive generation
of space suit design; from the Apollo A7L suit, to the current Shuttle Extravehicular Mobile Unit (EMU) suit, and the next
generation Constellation Space Suit Element (CSSE). However, one area of space suit design which has continued to lag is
the fluid pump used to drive the water cooling loop of the Primary Life Support System (PLSS). The two main types of fluid
pumps typically used in space applications are rotodynamic pumps (pumping is achieved through a rotary vaned impeller) and
displacement pumps (which includes rotary and diaphragm pumps). The rotating and moving parts found in the pumps and
electric motor add significantly to the susceptibility to wear and friction, thermal mismatch, and complexity of the pumps.
Electric motor-driven pumps capable of achieving high operational reliability are necessarily large, heavy, and energy
inefficient. This report describes a development effort conducted for NASA by Lynntech, Inc., who recently demonstrated the
feasibility of an electrochemically-driven fluid cooling pump. With no electric motor and minimal lightweight components,
an electrochemically-driven pump is expected to be significantly smaller, lighter and achieve a longer life time than
conventional rotodynamic and displacement pumps. By employing sulfonated polystyrene-based proton exchange
membranes, rather than conventional Nafion membranes, a significant reduction in the actuator power consumption was
demonstrated. It was also demonstrated that these membranes possess the necessary mechanical strength, durability, and
temperature range for long life space operation. The preliminary design for a Phase II prototype pump compares very
favorably to the fluid cooling pumps currently used in space suit portable life support systems (PLSS). Characteristics of the
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electrochemically-driven pump are described and the benefits of the technology as a replacement for electric motor pumps in
mechanically pumped single-phase fluid loops (MPFLs) is discussed.
Author
Portable Life Support Systems; Extravehicular Mobility Units; Life Support Systems; Technology Utilization; Pumps; Space
Suits; Liquid Cooling; Constellations

20080046980 MEI Technologies, Inc., Houston, TX, USA
Defining Constellation Suit Helmet Field of View Requirements Employing a Mission Segment Based Reduction
Process
McFarland, Shane M.; [2008]; 1 pp.; In English; International Conference on Environmental Systems, 12-16 Jul. 2009,
Savannah, GA, USA
Contract(s)/Grant(s): 731384; No Copyright; Avail.: Other Sources; Abstract Only

Field of view has always been a design feature paramount to helmet design, and in particular space suit design, where
the helmet must provide an adequate field of view for a large range of activities, environments, and body positions. For Project
Constellation, a slightly different approach to helmet requirement maturation was utilized; one that was less a direct function
of body position and suit pressure and more a function of the mission segment in which the field of view is required. Through
taxonimization of various parameters that affect suited FOV, as well as consideration for possible nominal and contingency
operations during that mission segment, a reduction process was able to condense the large number of possible outcomes to
only six unique field of view angle requirements that still captured all necessary variables without sacrificing fidelity. The
specific field of view angles were defined by considering mission segment activities, historical performance of other suits,
comparison between similar requirements (pressure visor up versus down, etc.), estimated requirements from other teams for
field of view (Orion, Altair, EVA), previous field of view tests, medical data for shirtsleeve field of view performance, and
mapping of visual field data to generate 45degree off-axis field of view requirements. Full resolution of several specific field
of view angle requirements warranted further work, which consisted of low and medium fidelity field of view testing in the
rear entry ISuit and DO27 helmet prototype. This paper serves to document this reduction progress and followup testing
employed to write the Constellation requirements for helmet field of view.
Author
Extravehicular Activity; Helmets; Field of View; Constellations; Visual Fields

20080046983 NASA Johnson Space Center, Houston, TX, USA
Environmental Control and Life Support Integration Strategy for 6-Crew Operations
FROM; [2009]; 1 pp.; In English; International Conference on Environmental Systems, 12-16 Jul. 2009, Savannah, GA, USA;
No Copyright; Avail.: Other Sources; Abstract Only

The International Space Station (ISS) crew compliment will be increasing in size from 3 to 6 crew members in the summer
of 2009. In order to support this increase in crew on ISS, the USA on-orbit Segment (USOS) has been outfitted with a suite
of regenerative Environmental Control and Life Support (ECLS) hardware including an Oxygen Generation System(OGS),
Waste and Hygiene Compartment (WHC), and a Water Recovery System (WRS). The WRS includes the Urine Processor
Assembly (UPA) and the Water Processor Assembly (WPA). A critical step in advancing to a 6Crew support capability on ISS
is a full checkedout and verification of the Regenerative ECLS hardware. With a successful checkout, the ISS will achieve
full redundancy in its onorbit life support system between the USOS and Russian Segment (RS). The additional redundancy
created by the Regenerative ECLS hardware creates the opportunity for independent support capabilities between segments,
and for the first time since the start of ISS, the necessity to revise Life Support strategy agreements. Independent operating
strategies coupled with the loss of the Space Shuttle supply and return capabilities in 2010 offers additional challenges. These
challenges create the need for a higher level of onorbit consumables reserve to ensure crewmember life support during a
system failure. This paper will discuss the evolution of the ISS Life Support hardware strategy in support of 6Crew on ISS,
as well as the continued work which will be necessary to ensure the support of crew and ISS Program objectives through the
life of station.
Author
Flight Crews; International Space Station; Water Reclamation; Waste Water; Oxygen Production; Space Shuttles; Checkout;
Consumables (Spacecraft); Life Support Systems
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20080046985 NASA Johnson Space Center, Houston, TX, USA
Status of the ISS Trace Contaminant Control System
Macatangay, Ariel V.; Perry, Jay L.; Johnson, Sharon A.; Belcher, Paul A.; [2009]; 1 pp.; In English; International Conference
on Environmental Systems, 12-16 Jul. 2009, Savannah, GA, USA; Copyright; Avail.: Other Sources; Abstract Only

A habitable atmosphere is a fundamental requirement for human spaceflight. To meet such a requirement, the cabin
atmosphere must be constantly scrubbed to maintain human life and system functionality. The primary system for atmospheric
scrubbing of the US on-orbit segment (USOS) of the International Space Station (ISS) is the Trace Contaminant Control
System (TCCS). As part of the Environmental Control and Life Support Systems (ECLSS) atmosphere revitalization rack in
the US Lab, the TCCS operates continuously, scrubbing trace contaminants generated primarily by two sources: the metabolic
offgassing of crew members and the offgassing of equipment in the ISS. It has been online for approximately 95% since
activated in February 2001. The TCCS is comprised of a charcoal bed, a catalytic oxidizer, and a lithium hydroxide
post-sorbent bed, all of which are designed to be replaced onorbit when necessary. In 2006, all three beds were replaced
following an observed increase in the system resistance that occurred over a period several months. The beds were returned
to ground and subjected to a test, teardown and evaluation to investigate the root cause(s) of the decrease in flow rate through
the system. In addition, various chemical and physical analyses of the bed materials were performed to determine contaminant
loading and any changes in performance. This paper will mainly focus on the results of these analyses and how this correlates
with what has been observed from archival sampling and onorbit events. This may provide insight into the future performance
of the TCCS and rate of change for orbital replacement units in the TCCS.
Author
International Space Station; Trace Contaminants; Life Support Systems; Lithium Hydroxides; Environmental Control;
Chemical Analysis; Cabin Atmospheres; Habitability

20080047083 NASA Johnson Space Center, Houston, TX, USA
Crew Exploration Vehicle (CEV) Potable Water System Verification Description
Peterson, Laurie; DeVera, Jean; Vega, Leticia; Adam, Nik; Steele, John; Rector, Tony; Gazda, Daniel; Roberts, Michael;
[2008]; 1 pp.; In English; ICES, 12-16 Jul. 2009, Savannah, GA, USA
Contract(s)/Grant(s): 604746.02.22.09.01.01.10; Copyright; Avail.: Other Sources; Abstract Only

The Crew Exploration Vehicle (CEV), also known as Orion, will ferry a crew of up to six astronauts to the International
Space Station (ISS), or a crew of up to four astronauts to the moon. The first launch of CEV is scheduled for approximately
2014. A stored water system on the CEV will supply the crew with potable water for various purposes: drinking and food
rehydration, hygiene, medical needs, sublimation, and various contingency situations. The current baseline biocide for the
stored water system is ionic silver, similar in composition to the biocide used to maintain quality of the water transferred from
the Orbiter to the ISS and stored in Contingency Water Containers (CWCs). In the CEV water system, the ionic silver biocide
is expected to be depleted from solution due to ionic silver plating onto the surfaces of the materials within the CEV water
system, thus negating its effectiveness as a biocide. Since the biocide depletion is expected to occur within a short amount of
time after loading the water into the CEV water tanks at the Kennedy Space Center (KSC), an additional microbial
Author
Crew Exploration Vehicle; Potable Water; Spacecrews; Astronauts; Drinking; Hygiene

20080047085 NASA Johnson Space Center, Houston, TX, USA
Development of a Prototype Water Pump for Future Space Suit Applications
Hartman, David; Hodgson, Edward; Gervais, Edward, III; Trevino, Luis; [2008]; 1 pp.; In English; 39th International
Conference on Environmental Systems, 12-16 Jul. 2009, Savannah, GA, USA; Copyright; Avail.: Other Sources; Abstract
Only

NASA s next generation of space suit systems will place new demands on the pump used to circulate cooling water
through the life support system and the crew s liquid cooling garment. Long duration missions and frequent EVA require
increased durability and reliability; limited resupply mass requirements demand compatibility with recycled water, and
changing system design concepts demand increased tolerance for dissolved and free gas and the ability to operate over a
broader range of flow rates and discharge pressure conditions. This paper describes the development of a positive displacement
prototype pump to meet these needs. A gerotor based design has been adapted to meet pump performance, gas tolerance, and
durability requirements while providing a small, lightweight pump assembly. This design has been detailed and implemented
using materials selected to address anticipated water quality and mission needs as a prototype unit for testing in NASA
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laboratories. Design requirements, pump technology selection and design, performance testing and test results will be
discussed.
Author
Space Suits; Life Support Systems; Liquid Cooling; Flow Velocity; Water Quality; Performance Tests; Extravehicular Activity
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20080045777 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Pricing and Distributed QoS (Quality-of-Service) Control for Elastic Network Traffic
Van den Berg, J. L.; Mandjes, M. R. H.; Nunez Queija, R.; Mar. 2006; 18 pp.; In English
Report No.(s): PB2009-100799; PNA-E0604; Copyright; Avail.: National Technical Information Service (NTIS)

Web measurements have shown that TCP flow sizes vary over several orders of magnitude. If network resources are
shared fairly, the performance of short TCP flows is seriously degraded by long flows. This motivates prioritization of short
over long flows, leading to significant performance improvement for short flows, with very little degradation for long ones.
By imposing an appropriate pricing structure, users can be provided with incentives so as to enforce such a prioritization in
a distributed manner. We study the situation where users randomly generate elastic flows (according to a Poisson process),
whose sizes have a general probability distribution. Users may choose between two service classes that share the available
resources with preemptive priority for one class. We assume fair sharing within each class and use a processor-sharing model
with two priority classes to evaluate flow transmission times. For given price functions, users choose the service that best fits
their profile, or refrain from service (’balk’) if the prices exceed the willingness to pay for both services. We show that under
mild modeling assumptions, the revenue maximizing Nash equilibrium is such that short flows opt for the premium service
and long flows for the low-priority service. It is optimal for medium-sized flows to balk when the offered load is relatively
high. Although this allocation is the result of distributed control, aside from the flows that balk, it accomplishes precisely the
prioritization of short flows which improves overall performance as mentioned above.
NTIS
Active Control; Distributed Parameter Systems; Protocol (Computers); Quality Control; Traffıc

20080045822 Sandia National Labs., Albuquerque, NM USA
Computer Science Research Institute 2005 Annual Report of Activities
Womble, D. E.; Collis, S. A.; Watts, B. M.; Ceballos, D. R.; Apr. 2008; 100 pp.; In English
Contract(s)/Grant(s): DE-AC046-94AL85000
Report No.(s): DE2008-933222; SAND2008-2189; No Copyright; Avail.: Department of Energy Information Bridge

This report summarizes the activities of the Computer Science Research Institute (CSRI) at Sandia National Laboratories
during the period January 1, 2005 to December 31, 2005. During this period, the CSRI hosted 182 visitors representing 83
universities, companies and laboratories. Of these, 60 were summer students or faculty. The CSRI partially sponsored 2
workshops and also organized and was the primary host for 3 workshops. These 3 CSRI sponsored workshops had 105
participants, 78 from universities, companies and laboratories, and 27 from Sandia. Finally, the CSRI sponsored 12 long-term
collaborative research projects and 3 Sabbaticals.
NTIS
Laboratories; Research; Computer Systems Programs

20080045826 Sandia National Labs., Albuquerque, NM USA
Post-Processing V&V Level II ASC Milestone (2360) Results
Karelitz, D. B.; Chavez, E.; Weirs, V. G.; Shead, T. M.; Moreland, K. D.; Sep. 2007; 48 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-933216; SAND2007-6006; No Copyright; Avail.: National Technical Information Service (NTIS)

The 9/30/2007 ASC Level 2 Post-Processing V&V Milestone (Milestone 2360) contains functionality required by the user
community for certain verification and validation tasks. These capabilities include loading of edge and face data on an Exodus
mesh, run-time computation of an exact solution to a verification problem, delivery of results data from the server to the client,
computation of an integral-based error metric, simultaneous loading of simulation and test data, and comparison of that data
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using visual and quantitative methods. The capabilities were tested extensively by performing a typical ALEGRA HEDP
verification task. In addition, a number of stretch criteria were met including completion of a verification task on a 13 million
element mesh.
NTIS
Data Processing; Mathematics; Errors

20080045828 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Symmetric, Positive Polynomials, Which are Not Sums of Squares
Bosse, H.; Dec. 2007; 20 pp.; In English
Report No.(s): PB2009-101420; PNA-E0706; Copyright; Avail.: National Technical Information Service (NTIS)

This paper presents a construction for symmetric, non-negative polynomials, which are not sums of squares. It explicitly
generalizes the Motzkin polynomial and the Robinson polynomials to families of non-negative polynomials, which are not
sums of squares. The degrees of the resulting polynomials can be chosen in advance.
NTIS
Polynomials; Sums

20080045830 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Fluid-Flow Modeling of a Relay Node in an IEEE 802.11 Wireless Ad-Hoc Network
Roijers, F.; Van den Berg, J. L.; Mandjes, M. R. H.; Oct. 2007; 18 pp.; In English
Report No.(s): PB2009-101418; PNA-E0705; Copyright; Avail.: National Technical Information Service (NTIS)

Wireless ad-hoc networks are based on shared medium technology where the nodes arrange access to the medium in a
distributed way independent of their current traffic demand. This has the inherent drawback that a node that serves as a relay
node for transmissions of multiple neighboring nodes is prone to become a performance ‘bottleneck’. In the present paper such
a bottleneck node is modeled via an idealized fluid-flow queueing model in which the complex packet-level behavior (mac)
is represented by a small set of parameters. We extensively validate the model by ad-hoc network simulations that include all
the details of the widely used IEEE 802.11 mac-protocol. Further we show that the overall flow transfer time of a multi-hop
flow, which consists of the sum of the delays at the individual nodes, improves by granting a larger share of the medium
capacity to the bottleneck node.
NTIS
Computer Networks; Fluid Flow; Queueing Theory

20080045843 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Lattice Based Extended Formulations for Integer Linear Equality Systems
Aardal, K. I.; Wolsey, L. A.; Feb. 2007; 24 pp.; In English
Report No.(s): PB2009-101413; PNA-R0702; Copyright; Avail.: National Technical Information Service (NTIS)

We study different extended formulations for the set X = (x epsilon Zeta(sup n) (vertical bar) Ax = Ax(sup 0)) in order
to tackle the feasibility problem for the set X(sub +) = X Omega Zeta(sup n)(sub +). Here the goal is not to find an improved
polyhedral relaxation of conv(X(sub +)), but rather to reformulate in such a way that the new variables introduced provide
good branching directions, and in certain circumstances permit one to deduce rapidly that the instance is infeasible. For the
case that A has one row a we analyze the reformulations in more detail. In particular, we determine the integer width of the
extended formulations in the direction of the last coordinate, and derive a lower bound on the Frobenius number of a. We also
suggest how a decomposition of the vector a can be obtained that will provide a useful extended formulation. Our theoretical
results are accompanied by a small computational study.
NTIS
Feasibility; Integers; Linear Systems

20080045846 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Beyond Processor Sharing
Aalto, S.; Ayesta, U.; Borst, S. C.; Misra, V.; Nunez Queija, R.; May 2007; 12 pp.; In English
Report No.(s): PB2009-101410; PNA-E0701; Copyright; Avail.: National Technical Information Service (NTIS)

While the (Egalitarian) Processor-Sharing (PS) discipline offers crucial insights in the performance of fair resource
allocation mechanisms, it is inherently limited in analyzing and designing differentiated scheduling algorithms such as
Weighted Fair Queueing and Weighted Round-Robin. The Discriminatory Processor-Sharing (DPS) and Generalized
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Processor-Sharing (GPS) disciplines have emerged as natural generalizations for modeling the performance of such service
differentiation mechanisms. A further extension of the ordinary PS policy is the Multilevel Processor-Sharing (MLPS)
discipline, which has captured a pivotal role in the analysis, design and implementation of size-based scheduling strategies.
We review various key results for DPS, GPS and MLPS models, highlighting to what extent these disciplines inherit desirable
properties from ordinary PS or are capable of delivering service differentiation.
NTIS
Discrimination; Time Sharing

20080045847 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Bandwidth Trading Under Misaligned Objectives: Decentralized Measurement-Based Control
Mandjes, M. R. H.; Ramakrishnan, M.; Dec. 2006; 32 pp.; In English
Report No.(s): PB2009-101409; PNA-E0614; Copyright; Avail.: National Technical Information Service (NTIS)

This paper studies the interplay between a profit-maximizing network and a number of users competing for the finite
bandwidth on each link. In our setting, the objectives of the network and the users are misaligned, in that the prices that
optimize the networks profit do not maximize the aggregate utility of the users. The links set the prices for bandwidth and the
users react to them by revealing their preferred amounts of bandwidth. A first contribution of this work is an iterative procedure
for a single-link model. In this provably convergent scheme, the link adapts the price to achieve profit maximization, and each
individual user adapts its demand for bandwidth so as to maximize its compensated utility, where utility is a function of its
allocated bandwidth. Importantly, the scheme relies on communication between the link and the individual users, but not
between users. In practice, the utility of the users (ISP’s) strongly depends on the level of satisfaction experienced by their
clients (the end-users). We show how the iteration scheme can be adapted to the more natural situation of utility being a
function of the loss probability, rather than a function of the bandwidth. Since the end-users supply of traffic is not fully known
to the ISP’s, we develop a Bayesian approach for estimating the loss probability from measurements; we do so in the
practically relevant context of Gaussian input traffic. The resulting estimator proves to be particularly useful for risk-averse
ISP’s.
NTIS
Bandwidth; Computer Networks; Misalignment; Bayes Theorem

20080045848 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Stability of Parallel Queueing Systems with Coupled Service Rates
Borst, S. C.; Jonckheere, M.; Leskela, L. S.; Dec. 2006; 32 pp.; In English
Report No.(s): PB2009-101408; PNA-E0613; Copyright; Avail.: National Technical Information Service (NTIS)

This paper considers a parallel system of queues fed by independent arrival streams, where the service rate of each queue
depends on the number of customers in all of the queues. Necessary and sufficient conditions for the stability of the system
are derived, based on stochastic monotonicity and marginal drift properties of multiclass birth and death processes. These
conditions yield a sharp characterization of stability for systems, where the service rate of each queue is decreasing in the
number of customers in other queues, and has uniform limits as the queue lengths tend to infinity. The results are illustrated
with applications where the stability region may be nonconvex.
NTIS
Queueing Theory; Stability

20080045849 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Smart Dimensioning of IP Network Links
Van de Meent, R.; Mandjes, M. R. H.; Pras, A.; Nov. 2006; 16 pp.; In English
Report No.(s): PB2009-101407; PNA-R0612; Copyright; Avail.: National Technical Information Service (NTIS)

Link dimensioning is generally considered as an effective and (operationally) simple mechanism to meet (given)
performance requirements. In practice, the required link capacity C is often estimated by rules of thumb, such as C=dM, where
M is the (envisaged) average traffic rate, and d some (empirically determined) constant larger than 1. This paper studies the
viability of this class of ‘simplistic’ dimensioning rules. Throughout, the performance criterion imposed is that the fraction
of intervals of length T in which the input exceeds the available output capacity (i.e., CT) should not exceed epsilon, for given
T and epsilon. We first present a dimensioning formula that expresses the required link capacity as a function of M and a
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variance term V(T), which captures the burstiness on timescale T. We explain how M and V(T) can be estimated with low
measurement effort. The dimensioning formula is then used to validate dimensioning rules of the type C=dM.
NTIS
Traffıc; Estimating; Viability; Criteria

20080045850 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Crossing Model for Regular A(sub n)-Crystals
Danilov, V. I.; Karzanov, A. V.; Koshevoy, G. A.; Dec. 2006; 42 pp.; In English
Report No.(s): PB2009-101406; PNA-E0612; Copyright; Avail.: National Technical Information Service (NTIS)

For a positive integer n, regular A(sub n)-crystals are edge-colored directed graphs, with n colors, related to integrable
highest weight modules over the quantum algebra U(sub q)(sl(sub n+1)). Based on Stembridge’s local axioms for regular
simply-laced crystals and a structural characterization of regular A(sub 2)-crystals, we introduce a new combinatorial
construction, the so-called ‘crossing model’, and prove that this model generates precisely the set of A(sub n)-crystals. Using
it, we obtain a series of results which significantly clarify the structure and demonstrate important ingredients of such crystals
K. In particular, we reveal in K a canonical subgraph called the skeleton and a canonical n-dimensional lattice II of vertices
and explain an interrelation of these objects. Also we show that there are exactly (vertical bar)II(vertical bar) maximal
(connected) A(sub n-1)-subcrystal K’ with colors 1,...,n-1 (where neighboring colors do not commute) and that each K’
intersects II at exactly one element, and similarly for the maximal subcrystals with colors 2,...,n.
NTIS
Crossings; Crystals

20080045851 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Sojourn Time Asymptotics in Processor Sharing Queues with Varying Service Rate
Egorova, R.; Mandjes, M. R. H.; Zwart, B.; Sep. 2006; 26 pp.; In English
Report No.(s): PB2009-101405; PNA-R0611; Copyright; Avail.: National Technical Information Service (NTIS)

This paper addresses the sojourn time asymptotics for a GI/GI/(center dot) queue operating under the Processor Sharing
(PS) discipline with stochastically varying service rate. Our focus is on the logarithmic estimates of the tail of sojourn-time
distribution, under the assumption that the job-size distribution has a light tail. Whereas upper bounds on the decay rate can
be derived under fairly general conditions, the establishment of the corresponding lower bounds requires that the service
process satisfies a samplepath large-deviation principle. We show that the class of allowed service processes includes the case
where the service rate is modulated by a Markov process. Finally, we extend our results to a similar system operation under
the Discriminatory Processor Sharing (DPS) discipline. Our analysis relies predominantly on large-deviations techniques.
NTIS
Economic Factors; Multiprocessing (Computers); Queueing Theory; Time Sharing

20080045852 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Optimal Bifactor Approximation Algorithm for the Metric Uncapacitated Facility Location Problem
Byrka, J.; Nov. 2006; 16 pp.; In English
Report No.(s): PB2009-101404; PNA-E0611; Copyright; Avail.: National Technical Information Service (NTIS)

The authors consider the metric uncapacitated facility location problem (UFL). In the paper the authors modify the
(1+2/e)-approximation algorithm of Chudak and Shmoys to obtain a new (1.6774,1.3738)-approximation algorithm for the
UFL problem. The linear programming rounding algorithm is the first one that touches the approximability limit curve
established by Jain et al. As a consequence, they obtain the first optimal approximation algorithm for instances dominated by
connection costs. The new algorithm - when combined with a (1.11,1.7764)-approximation algorithm proposed by Jain,
Mahdian and Saberi, and later analyzed by Mahdian, Ye and Zhang - gives a 1.5-approximation algorithm for the metric UFL
problem. This algorithm improves over the previously best known 1.52-approximation algorithm by Mahdian, Ye and Zhang,
and it cuts the gap with the approximability lower bound by 1/3. Additionally, the authors show that a single randomized
clustering procedure could be used instead of the greedy clustering used in the algorithms of Shmoys et al., Chudak et al.,
Sviridenko, and in the current paper.
NTIS
Algorithms; Approximation; Position (Location)
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20080045853 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Resource Dimensioning through Buffer Sampling
Mandjes, M. R. H.; Van de Meent, R.; Sep. 2006; 32 pp.; In English
Report No.(s): PB2009-101403; PNA-E0610; Copyright; Avail.: National Technical Information Service (NTIS)

Link dimensioning, i.e., selecting a (minimal) link capacity such that the users performance requirements are met, is a
crucial component of network design. It requires insight into the interrelationship between the traffic offered (in terms of the
mean offered load M, but also its fluctuation around the mean, i.e., burstiness), the envisioned performance level, and the
capacity needed. We first derive, for different performance criteria, theoretical dimensioning formulae that estimate the
required capacity C as a function of the input traffic and the performance target. For the special case of Gaussian input traffic
these formulae reduce to C = M + alpha V , where alpha directly relates to the performance requirement (as agreed upon in
a service level agreement) and V reflects the burstiness (at the timescale of interest). We also observe that Gaussianity applies
for virtually all realistic scenarios; notably, already for a relatively low aggregation level the Gaussianity assumption is
justified. As estimating M is relatively straightforward, the remaining open issue concerns the estimation of V. We argue that,
particularly if V corresponds to small time-scales, it may be inaccurate to estimate it directly from the traffic traces. Therefore,
we propose an indirect method that samples the buffer content, estimates the buffer content distribution, and inverts this to the
variance. We validate the inversion through extensive numerical experiments (using a sizeable collection of traffic traces from
various representative locations); the resulting estimate of V is then inserted in the dimensioning formula. These experiments
show that both the inversion and the dimensioning formula are remarkably accurate.
NTIS
Sampling; Estimates; Loads (Forces)

20080045854 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Queueing Model with Service Interruption
Boxma, O. J.; Mandjes, M. R. H.; Kella, O.; Sep. 2006; 20 pp.; In English
Report No.(s): PB2009-101402; PNA-R0610; Copyright; Avail.: National Technical Information Service (NTIS)

Single-server queues in which the server takes vacations arise naturally as models for a wide range of computer-,
communication-, and production-systems. In almost all studies on vacation models, the vacation lengths are assumed to be
independent of the arrival, service, workload and queue length processes. In the present study we allow the length of a vacation
to depend on the length of the previous active period, i.e., the period since the previous vacation. Under rather general
assumptions regarding the offered work during active periods and vacations, we determine the steady-state workload
distribution. We conclude by discussing several special cases including polling models, and relate our findings to results
obtained earlier.
NTIS
Interruption; Queueing Theory

20080045855 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Heavy-Traffic Approximations for Linear Networks Operating Under alpha-Fair Bandwidth-Sharing Policies
Lieshout, P. M. D.; Borst, S. C.; Lieshout, M. R. H.; Aug. 2006; 24 pp.; In English
Report No.(s): PB2009-101401; PNA-R0609; Copyright; Avail.: National Technical Information Service (NTIS)

We consider the flow-level performance of a linear network supporting elastic traffic, where the service capacity is shared
among the various classes of users according to a weighted alpha-fair policy. Assuming Poisson arrivals and exponentially
distributed service requirements for each class, the dynamics of the user population may be described by a Markov process.
While valuable stability results have been established for the family of alpha-fair policies, the distribution of the number of
active users has remained intractable in all but a few special cases. In order to gain further insight in the flow-level
performance in more general scenarios, we develop approximations for the mean number of users based on the assumption
that one or two of the nodes experience heavy-traffic conditions. In case of just a single ‘bottleneck’ node, we exploit the fact
that this node approximately behaves as a two-class Discriminatory Processor-Sharing model. In the case that there are two
nodes critically loaded, we rely on the observation that the joint workload process at these nodes is asymptotically independent
of the fairness coefficient alpha, provided all classes have equal weights. In particular, the distribution of the joint workload
process is roughly equal to that for an unweighted Proportional Fair policy, which is exactly known. In both cases, the numbers
of users at non-bottleneck nodes can be approximated by that in an M/M/1 queue with reduced service capacity. Extensive
numerical experiments indicate that the resulting approximations tend to be reasonably accurate across a wide range of
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parameters, even at relatively moderate load values. The approximations for the mean number of users also provide useful
estimates for the mean transfer delays and user throughputs.
NTIS
Bandwidth; Policies; Traffıc

20080045856 Geological Survey, Woods Hole, MA, USA
Rasterizing Vector and Discrete Data with the Woods Hole Image Processing System Software
Paskevich, V.; Aug. 1993; 65 pp.; In English
Report No.(s): PB2009-101290; USGS/OFR-93-530; No Copyright; Avail.: CASI: A04, Hardcopy

The Branch of Atlantic Marine Geology has been involved in collecting, processing and digitally mosaicking high and
low resolution side-scan sonar data. Recent development of a UNIX-based image-processing software system referred to as
the Woods Hole Image Processing System (WHIPS), includes a series of task specific programs for processing and
enhancement of side-scan sonar data. To extend the capabilities of the UNIX-based programs, development of digital mapping
techniques have also been developed. To more fully understand the geologic processes and information contained within the
side-scan sonar mosaics, additional data need to be registered and synthesized with the sonar mosaics. These additional data
sets may be vector related, such as contour lines or map grid lines, or discrete single point sounding data such as bathymetry
or magnetic values obtained along a ships track. To accomplish this, a series of task specific programs along with various
cookbook procedures have been developed and are described in this report.
NTIS
Image Processing; Intelligence; Sonar

20080045858 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Computer Security Division Annual Report, 2006
January 2007; 60 pp.; In English
Report No.(s): PB2009-102169; No Copyright; Avail.: National Technical Information Service (NTIS)

In 2006, the Computer Security Division (CSD) of NIST’s Information Technology Laboratory engaged in a number of
initiatives for improving information system security in the Federal government. Both automated tool development and
increased outreach activities were initiated to communicate information technology risks, vulnerabilities, and protection
requirements-particularly for new and emerging technologies. The CSD continued to research and publicize IT vulnerabilities.
Emphasis was placed on development of techniques for affordable security and privacy mechanisms for Federal information
systems. We continued to develop standards, metrics, tests, and validation programs to promote, measure, and validate security
in systems and services. We also developed guidance to increase secure IT planning, implementation, management, and
operation. Affected customer organizations include federal, state, and local governments, the healthcare community, colleges
and universities, small businesses, the private sector, and the international community.
NTIS
Computer Information Security; Protection; Warning Systems

20080045861 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Minex II: Performance of Fingerprint Match-on-Card Algorithms. Phase II Report
Grother, P.; Salamon, W.; Watson, C.; Indovina, M.; Flanagan, P.; Feb. 2008; 30 pp.; In English
Report No.(s): PB2009-102163; NISTIR-7477; No Copyright; Avail.: CASI: A03, Hardcopy

The MINEX II trial was conducted to evaluate the accuracy and speed of MATCH-ON-CARD verification algorithms.
These run on ISO/IEC 7816 smartcards. They compare conformant reference and verification instances of the ISO/IEC
19794-2 COMPACT CARD fingerprint minutia standard. The test therefore represents an assessment of the core viability of
the de facto leading compact biometric data element on personal identity credentials based on the the industry standard smart
card. The results are relevant to users seeking to use minutia templates as an additional factor for authentication. MINEX II
did not evaluate interface standards, secure transmission protocols, nor card or algorithm vulnerabilities. In addition, it did not
mimic a particular verification scenario, and it did not compare fingerprint sensors or system-on-card implementations. More
generally an exposition of the advantages and disadvantages of MATCH-ON-CARD is beyond the scope of this report. Also
out-of-scope is consideration of modalities beyond fingerprints.
NTIS
Algorithms; Cards
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20080045862 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Meta-Analysis of Third-Party Evaluations of Iris Recognition
Newton, E. M.; Phillips, P. J.; Aug. 2007; 15 pp.; In English
Report No.(s): PB2009-102161; NISTIR-7440; No Copyright; Avail.: CASI: A03, Hardcopy

Despite the prior lack of third-party testing of iris matching recognition, the conventional wisdom in the biometrics
community has been that iris recognition is highly accurate--even the most accurate biometric. One of many examples of this
belief is a comparative table in a seminal biometrics book, which ranks various types of biometrics abilities based on the
perception of three biometrics experts. The table ranks the iris biometric as having High performance, along with DNA,
fingerprint, and retina. (All others biometric examples listed had a medium or low ranking.) Another example of the
conventional wisdom in the biometrics community is this statement from a biometric newsletter, which identifies itself as the
most established source of authoritative news, analysis, and surveys on the international biometrics market: There is no
denying that iris recognition is the most accurate biometric technology. Between May 2005 and March 2007, three major tests
on iris recognition were released--the first of their kind. These tests were the Independent Testing of Iris Recognition
Technology (ITIRT) conducted by the International Biometric Group (IBG), the Iris Recognition Study 2006 (IRIS06)
conducted by Authenti-Corp (AC), and the Iris Challenge Evaluation (ICE 2006) conducted by the National Institute of
Standards and Technology (NIST).
NTIS
Pattern Recognition; Ranking; Performance Tests

20080045863 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Summary of NIST Latent Fingerprint Testing Workshop
Dvornychenko, V. N.; Garris, M. D.; Nov. 2006; 27 pp.; In English
Report No.(s): PB2009-101860; NISTIR-7377; No Copyright; Avail.: CASI: A03, Hardcopy

The central focus of this paper is on the Latent Testing Workshop, held on the National Institute of Standards and
Technology (NIST) Campus April 5 to 6, 2006 and the lessons that were learned from it. The primary goal of the workshop
was to gather information for the creation of a Latent Challenge, whose purpose is to stimulate Latent Automated Fingerprint
Identification System (AFIS) vendors to submit their AFIS prototype systems for evaluation. To lay the foundations for such
testing it is necessary that: (1) suitable test sets be identified and prepared; (2) the Application Programming Interface (API)
is defined; and (3) the effective methods of performance scoring be defined. To provide background and context, past and
present latent fingerprint activity at NIST is discussed. While the primary focus is on latent fingerprints, the paper also surveys
relevant general biometrics activity.
NTIS
Scoring; Prototypes; Application Programming Interface

20080045864 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Nonparametric Statistical Data Analysis of Fingerprint Minutiae Exchange with Two-Finger Fusion
Wu, J. C.; Garris, M. D.; Dec. 2006; 16 pp.; In English
Report No.(s): PB2009-101859; NISTIR-7376; No Copyright; Avail.: National Technical Information Service (NTIS)

A nonparametric inferential statistical data analysis is presented. The utility of this method is demonstrated through
analyzing results from minutiae exchange with two-finger fusion. The analysis focused on high-accuracy vendors and two
modes of matching standard fingerprint templates: (1) Native Matching - where the same vendor generates the templates and
the matcher, and (2) Scenario 1 Interoperability - where vendor As enrollment template is matched to vendor B’s
authentication template using vendor B’s matcher. The purpose of this analysis is to make inferences about the underlying
population from sample data, which provide insights at an aggregate level. This is very different from the data analysis
presented in the MINEX04 report in which vendors are individually ranked and compared. Using the nonparametric bootstrap
bias-corrected and accelerated (BCa) method, 95% confidence intervals are computed for each mean error rate. Nonparametric
significance tests are then applied to further determine if the difference between two underlying populations is real or by
chance with a certain probability. Results from this method show that at a greater-than-95% confidence level there is a
significant degradation in accuracy of Scenario 1 Interoperability with respect to Native Matching. The difference of error rates
can reach on average a two-fold increase in False Non-Match Rate.
NTIS
Fingers; Statistical Analysis
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20080045866 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Using Chebyshev’s Inequality to Determine Sample Size in Biometric Evaluation of Fingerprint Data
Wu, J. C.; Wilson, C. L.; Nov. 2005; 26 pp.; In English
Report No.(s): PB2009-101857; NISTIR-7273; No Copyright; Avail.: CASI: A03, Hardcopy

The fingerprint datasets in some cases may exceed a million of samples. The underlying distribution functions of the
similarity scores are unknown. Therefore, the needed size of a biometric evaluation test set is an important question in terms
of both efficiency and accuracy. In this article, Chebyshevs inequality, in combination with simple random sampling, is used
to determine the sample size for biometric applications. The performance of fingerprint-image matcher is measured by both
the area under a Receiver Operating Characteristic (ROC) curve and the True Accept Rate (TAR) at an operational False
Accept Rate (FAR). The Chebyshev’s greater-than-95% intervals of these two criteria based on 500 Monte Carlo iterations
are computed for different sample sizes as well as for both high- and low-quality fingerprint-image matchers. The stability of
such Monte Carlo calculations with respect to the number of iterations is also presented. The choice of sample size is
dependent on the qualities of fingerprint-image matchers as well as on which performance criterion is invoked. However, in
general, for 6000 match similarity scores, 50000 to 70000 scores randomly selected from 35994000 non-match similarity
scores can ensure reasonable accuracy with greater-than-95% probability.
NTIS
Inequalities; Image Analysis; Random Sampling

20080045867 Mitretek Systems, Inc., Falls Church, VA, USA; National Inst. of Standards and Technology, Gaithersburg,
MD, USA
Myth of Goats: How Many People have Fingerprints that are Hard to Match
Hicklin, A.; Ulery, B.; Watson, C.; Sep. 2005; 24 pp.; In English
Report No.(s): PB2009-101856; NISTIR-7271; No Copyright; Avail.: National Technical Information Service (NTIS)

The proportion of people who have fingerprints that are particularly hard to match (also known as Goats) is a topic of great
interest in biometrics, especially for those involved in the design, development, or evaluation of fingerprint-based
identification or verification systems. There have been a variety of statements made in the recent past that a small percentage
of people (usually 2%) cannot be fingerprinted due to poor quality fingers. This study shows these statements are based on
misconceptions: the fact that some small percentage of fingerprints may be hard to match does not mean that a corresponding
percentage of people are hard to match. This study describes the results of tests using fingerprint data collected operationally
by US-VISIT. Ten sets of right and left index fingerprints from each of 6,000 individuals were used in the evaluation. Two
of the more accurate matchers from the NIST Software Development Kit (SDK) tests were used. The definition of a Goat, or
person whose fingerprints are intrinsically hard to match, varies. However, results clearly show that the proportion of Goats
is very small, regardless of the definition. None of the 6,000 subjects had fingers that were always hard to match (with
single-finger mate scores worse than a threshold corresponding to a verification False Accept Rate of 1%); less than 0.05%
of the subjects had fingers that were usually hard to match; less than 0.3% of the subjects had fingers that were hard to match
even a quarter of the time.
NTIS
Biometrics; Data Acquisition

20080045868 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Two Finger Matching with Vendor SDK Matchers
Watson, C.; Wilson, C.; Cochran, B.; Indovina, M.; Jul. 2005; 27 pp.; In English
Report No.(s): PB2009-101855; NISTIR-7249; No Copyright; Avail.: National Technical Information Service (NTIS)

This report is an extension of the NIST Studies of one-to-one Fingerprint Matching with Vendor SDK Matchers which
evaluated the accuracy of SDK (Software Development Kit) based COTS (Commercial Off-The-Shelf) fingerprint matching
systems for one-to-one verification applications. Fingerprint matching systems from twelve vendors were evaluated. The two
finger matching evaluation is an extension of that testing used to evaluate the accuracy that can be achieved by combining the
index finger scores to achieve a match. These results are based on the SDK matchers provided for the original single finger
SDK testing.
NTIS
Computer Programming; Fingers; Kits; Software Engineering
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20080045870 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Studies of One-to-One Fingerprint Matching with Vendor SDK Matchers
Watson, C.; Wilson, C.; Marshall, K.; Indovina, M.; Snelick, R.; Apr. 22, 2005; 17 pp.; In English
Report No.(s): PB2009-101854; NISTIR-7221; No Copyright; Avail.: CASI: A03, Hardcopy

NIST has conducted testing of one-to-one SDK (Software Development Kit) based COTS (Commercial Off-The-Shelf)
fingerprint matching systems to evaluate the accuracy of one-to-one matching used in the US-VISIT program. Fingerprint
matching systems from eleven vendors not used in US-VISIT were also evaluated to insure that the accuracy of the matcher
tested was comparable to the most accurate available COTS products. The SDK based matching application was tested on 20
different single finger data sets of varying difficulty. The average true accept rate (TAR) at a false accept rate (FAR) of 0.01%
was better than 98% for the two most accurate systems while the worst TAR at a FAR of 0.01% was greater than 94%. The
data sets used and the ranking of the systems are discussed in detail in the report.
NTIS
Kits; Software Engineering

20080045888 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Conference on IEEE 1588, Standard for a Precision Clock Synchronization Protocol for Networked Measurement and
Control Systems, 2004
Lee, K. B.; Eidson, J. C.; Nov. 2004; 22 pp.; In English
Report No.(s): PB2009-101822; NISTIR 7192; No Copyright; Avail.: CASI: A03, Hardcopy

The conference was hosted by NIST on September 27-29, 2004 and was cosponsored by the Institute of Electrical and
Electronics Engineers (IEEE) Instrumentation and Measurement Society. Acting Director of the National Institute of Standards
and Technology (NIST), Dr. Hratch Semerjian, opened the conference with a warm welcome. Dr. Semerjian spoke of the
importance of standards on components and system interoperability and his assertion of interoperability’s role in the expansion
of the PC market to its grand scale today. Dr. Semerjian described how standards are basic to the culture of NIST. Pursuing
device and system interoperability based on standards is one of NIST’s goals. More than seventy attendees participated in the
conference, coming from diverse areas such as instrumentation and measurement, industrial automation, aerospace, power
generation, semiconductor manufacturing, and telecommunication.
NTIS
Clocks; Conferences; Management Systems; Protocol (Computers); Synchronism

20080045895 Mack-Blackwell Transportation Center, Fayetteville, AR, USA
Human Factors Study of Driver Assistance Systems to Reduce Lane Departures and Side Collision Accidents
Johnson, S. L.; Aug. 29, 2008; 40 pp.; In English
Report No.(s): PB2009-100645; MBTC-2083; No Copyright; Avail.: CASI: A03, Hardcopy

This study investigated the human factors issues related to the implementation of lane departure warning systems (LDWS)
to reduce side collision and run-off-road crashes for heavy trucks. Lane departures can be either intentional (e.g., to pass
another vehicle or avoid an object in the roadway) or unintentional (due to drowsiness, inattention or distraction). The report
discusses the recent research and applications literature that evaluates the problem of lane departure accidents and the potential
for LDWS to reduce the frequency and/or severity of those accidents. The report also discusses the issues related to the use
of LDWS data that are recorded to improve the fleet and individual driver safety performance. The value of systems that range
from simply warning the driver, with no event recorded to the transmission of an event with the possibility of real-time
intervention if driver performance is perceived to be degraded (e.g., due to fatigue or drowsiness). The study addresses the
resources necessary to effectively integrate the information from these systems into the driver management system toward the
goal of facilitating safe driving behaviors and reducing costly accidents. Truck accident data were analyzed to further evaluate
the potential for safety benefits from LDWS. The Large Truck Crash Causation Study (LTCCS) data were analyzed with
respect to the types of crashes that could be affected by LDWS (e.g., departed roadway, inattention, etc.). The analysis focused
on rural highways and interstates with posted speed limits of above 50 mph. In addition, safety data for eight large commercial
trucking fleets were analyzed to determine the relative frequency of accidents for which LDWS would reduce the occurrence
or severity of lane or roadway departure accidents. The results indicated that, although the frequency of lane departure and
run-off-road accidents was found to be relatively low, the consequences of these crashes can be very high. In addition, the
relative frequency of lane departure accidents varied greatly from fleet to fleet. This indicates that the decision to implement
LDWS or what type of LDWS to implement must depend upon a fleets own experience, rather than aggregate data.
NTIS
Collisions; Human Factors Engineering; Warning Systems
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20080045915 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA; California State Univ., Fullerton,
CA, USA; Chapman Univ., Orange, CA, USA
Using Spark as a Solver for Modelica
Wetter, M.; Haves, P.; Moshier, M. A.; Sowell, E. F.; January 2008; 8 pp.; In English
Report No.(s): DE2008-936247; No Copyright; Avail.: National Technical Information Service (NTIS)

Modelica is an object-oriented acausal modeling language that is well positioned to become a de-facto standard for
expressing models of complex physical systems. To simulate a model expressed in Modelica, it needs to be translated into
executable code. For generating run-time efficient code, such a translation needs to employ algebraic formula manipulations.
As the SPARK solver has been shown to be competitive for generating such code but currently cannot be used with the
Modelica language, we report in this paper how SPARK’s symbolic and numerical algorithms can be implemented in
OpenModelica, an open-source implementation of a Modelica modeling and simulation environment. We also report
benchmark results that show that for our air flow network simulation benchmark, the SPARK solver is competitive with
Dymola, which is believed to provide the best solver for Modelica.
NTIS
Air Flow; Algorithms; Sparks

20080045930 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Delay Optimization in Bandwidth-Sharing Networks
Verloop, I. M.; Borst, S. C.; Nunez Queija, R.; Mar. 2006; 16 pp.; In English
Report No.(s): PB2009-101021; PNA-E0605; Copyright; Avail.: National Technical Information Service (NTIS)

Bandwidth-sharing networks as considered by Massoulie and Roberts provide a natural modeling framework for
describing the dynamic flow-level interaction among elastic data transfers. Although valuable stability results have been
obtained, crucial performance metrics such as flow-level delays and throughputs in these models have remained intractable
in all but a few special cases. In particular, it is not well understood to what extent flow-level delays and throughputs achieved
by standard bandwidth-sharing mechanisms such as alpha-fair strategies leave potential room for improvement. In order to
gain a better understanding of the latter issue, we set out to determine the scheduling policies that minimize the mean delay
in some simple linear bandwidth-sharing networks. We compare the performance of the optimal policy with that of various
alpha-fair strategies so as to assess the efficacy of the latter and gauge the potential room for improvement. The results indicate
that the optimal policy achieves only modest improvements, even when the value of alpha is simply fixed, provided it is not
too small.
NTIS
Bandwidth; Measuring Instruments; Stability

20080045934 National Inst. of Standards and Technology, Gaithersburg, MD USA
Guide to Securing Legacy IEEE 802.11 Wireless Networks: Recommendation of the National Institute of Standards
and Technology. Special Publication 800-48, Revision 1
Scarfone, K.; Dicoi, D.; Sexton, M.; Tibbs, C.; Jul. 2008; 50 pp.; In English
Report No.(s): PB2009-101014; No Copyright; Avail.: CASI: A03, Hardcopy

The purpose of this document is to provide guidance to organizations in securing their legacy IEEE 802.11 wireless local
area networks (WLAN) that cannot use IEEE 802.11i. Details on securing WLANs capable of IEEE 802.11i can be found in
NIST Special Publication (SP) 800-97. Recommendations for securely using external WLANs, such as public wireless access
points, are outside the scope of this document.
NTIS
Local Area Networks; Wireless Communication

20080045973 Naval Research Lab., Washington, DC USA
Characterization of Periodic Variations in the GPS Satellite Clocks
Senior, Ken L; Beard, Ronald L; Ray, Jim R; Aug 8, 2008; 63 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485172; NRL/FR/8150--08-10163; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485172

The clock products of the International Global Navigation Satellite Systems (GNSS) Service (IGS) are used to
characterize the timing performance of the GPS satellites. Using 5-minute and 30-second observational samples and focusing
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only on the sub-daily regime, approximate power-law stochastic processes are found. The Block IIA Rb and Cs clocks obey
predominately random walk phase (or white frequency) noise processes. The Rb clocks are up to nearly an order of magnitude
more stable and show a flicker phase noise component over intervals shorter than about 100 s. Due to the onboard Time
Keeping System in the newer Block IIR and IIR-M satellites, their Rb clocks behave in a more complex way: as an apparent
random walk phase process up to about 100 s then changing to flicker phase up to a few thousand seconds. Superposed on
this random background, periodic signals have been detected in all clock types at four harmonic frequencies, n x (2.0029 +/-
0.0005) cycles per day (24 UTC), for n=1, 2, 3 and 4. The equivalent fundamental period is 11.9826 +/- 0.0030 hours, which
surprisingly differs from the reported mean GPS orbital period of 11.9659 +/- 0.0007 hours by 60 +/- 11s. We cannot account
for this apparent discrepancy but note that a clean relationship between the periodic signals and the orbital dynamics is
evidenced for some satellites by modulations of the spectral amplitudes with eclipse season. All four harmonics are much
smaller for the IR and IR-M satellites than for the older blocks. Awareness of the periodic variations can be used to improve
the clock modeling, including for interpolation of tabulated IGS products for higher-rate GPS positioning and for predictions
in real-time applications. This is especially true for high-accuracy uses, but could also benefit the standard GPS operational
products. The observed stochastic properties of each satellite clock
DTIC
Clocks; Global Positioning System; Navigation Satellites; Periodic Variations

20080045974 Naval Research Lab., Washington, DC USA
Comparative Analysis of GPS Clock Performance Using Both Code-Phase and Carrier-Derived Pseudorange
Observations
Oaks, Jay; Largay, Marie M; Reid, Wilson G; Buisson, James A; Dec 2004; 11 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A485217; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485217

The Naval Research Laboratory (NRL) has, for many years, determined the GPS space vehicle clock offsets by
differencing the pseudorange observations and the post-fit orbit provided by the National Geospatial-Intelligence Agency
(NGA). On 14 March 2004, NGA put into production a new class of pseudorange observations called carrier-derived
pseudorange observations (CDP). Because the measurement noise of the new CDP observations is much lower than that of
the code-phase pseudorange observations, NRL has begun to use the newer CDP observations in its analysis of GPS clock
performance. A number of differences between the two types of data are pointed out, and a comparative analysis of clock
performance with respect to frequency stability is reviewed. This work was performed under the sponsorship of the GPS Joint
Program Office.
DTIC
Clocks; Global Positioning System

20080045993 Brookhaven National Lab., Upton, NY USA
Cybersecurity and User Accountability in the C-AD Control System
Morris, J. T.; Binello, S.; D’Ottavio, T.; Katz, R. A.; January 2007; 5 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918599; BNL-77911-2007; No Copyright; Avail.: Department of Energy Information Bridge

A heightened awareness of cybersecurity has led to a review of the procedures that ensure user accountability for actions
performed on the computers of the Collider- Accelerator Department (C-AD) Control System. Control system consoles are
shared by multiple users in control rooms throughout the C-AD complex. A significant challenge has been the establishment
of procedures that securely control and monitor access to these shared consoles without impeding accelerator operations. This
paper provides an overview of C-AD cybersecurity strategies with an emphasis on recent enhancements in user authentication
and tracking methods.
NTIS
Computer Information Security; Procedures; Integrated Mission Control Center

20080046183 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
NIDS Cluster: Scalable, Stateful Network Intrusion Detection on Commodity Hardware
Tierney, B. L.; Vallentin, M.; Sommer, R.; Lee, J.; Leres, C.; Sep. 19, 2007; 20 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935341; LBNL-714E; No Copyright; Avail.: Department of Energy Information Bridge

In this work we present a NIDS cluster as a scalable solution for realizing high-performance, stateful network intrusion
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detection on commodity hardware. The design addresses three challenges: (1) distributing traffic evenly across an extensible
set of analysis nodes in a fashion that minimizes the communication required for coordination, (2) adapting the NIDS’s
operation to support coordinating its low-level analysis rather than just aggregating alerts; and (3) validating that the cluster
produces sound results. Prototypes of our NIDS cluster now operate at the Lawrence Berkeley National Laboratory and the
University of California at Berkeley. In both environments the clusters greatly enhance the power of the network security
monitoring.
NTIS
Commodities; Computer Information Security; Computer Networks; Detection; Warning Systems

20080046212 Argonne National Lab., IL USA
CIPDSS-PST: CIPDSS Portfolio Selection Tool Documentation and User’s Guide
VanKuiken, J. C.; Jusko, M. J.; Samsa, M. E.; May 2008; 60 pp.; In English
Contract(s)/Grant(s): DE-AC02-06CH11357
Report No.(s): DE2008-934429; ANL/DIS-08/4; No Copyright; Avail.: National Technical Information Service (NTIS)

The Critical Infrastructure Protection Decision Support System--Portfolio Support Tool (CIPDSS-PST) provides a
versatile and powerful tool for selecting, optimizing, and analyzing portfolios. The software introduces a compact interface
that facilitates problem definition, constraint specification, and portfolio analysis. The tool also provides a simple screen design
for comparing user-preferred choices with optimized selections. CIPDSS-PST uses a portable, efficient, mixed-integer
optimization engine (lp(-)solve) to derive the optimal mix of projects that satisfies the constraints and maximizes the total
portfolio utility. The CIPDSS-PST software can be readily applied to other nonportfolio, resource-constrained optimization
problems.
NTIS
Data Base Management Systems; Decision Support Systems; Protection

20080046254 Fermi National Accelerator Lab., Batavia, IL, USA
Resource Awareness FPGA Design Practices for Reconfigurable Computing: Principles and Examples
Wu, J.; January 2008; 4 pp.; In English
Report No.(s): DE2008-909895; FERMILAB-CONF-07-129-E; No Copyright; Avail.: Department of Energy Information
Bridge

Computation ability of an FPGA device is determined by three factors: clock frequency, number of logic elements
available and efficiency of resource usage, i.e., amount of useful computing works done by unit number of logic elements per
clock cycle. The increase of resource is primarily the result of technology progress while the efficient use of the resources is
the responsibility of the users. In this document, a variety of examples of the FPGA application in the high-energy physics
and accelerator instrumentation will be discussed with emphasis on resource awareness issues. For the FPGA/reconfigurable
computing, rich experiences can be transplanted from microprocessor counterpart. While on the other hand FPGA specific
issues should be dealt with differently. Several principles in both aspects will be summarized. Topics of this document include:
(1) Recognizing FPGA and microcomputer resources, similarities and differences. (2) Flatten designs vs. sequential designs.
(3) Principle of loop reduction. (4) Inexplicit computing and hidden resources.
NTIS
Computer Aided Design; Design Analysis; Field-Programmable Gate Arrays; Procedures

20080046274 Government Accountability Office, Washington, DC, USA
Information Security: Actions Needed to Better Protect Los Alamos National Laboratory’s Unclassified Computer
Network
Sep. 2008; 49 pp.; In English
Report No.(s): PB2009-100531; GAO-08-1001; No Copyright; Avail.: CASI: A03, Hardcopy

The Los Alamos National Laboratory (LANL), which is operated by the National Nuclear Security Administration
(NNSA), has experienced security lapses protecting information on its unclassified computer network. The unclassified
network contains sensitive information. GAO (1) assessed the effectiveness of the security controls LANL has in place to
protect information transmitted over its unclassified computer network, (2) assessed whether LANL had implemented an
information security program for its unclassified network, and (3) examined expenditures to protect LANL’s unclassified
network from fiscal years 2001 through 2007. To carry out its work, GAO examined security policies and procedures and
reviewed the laboratory’s access controls for protecting information on the unclassified network. LANL has implemented
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measures to enhance its information security, but weaknesses remain in protecting the confidentiality, integrity, and availability
of information on its unclassified network. LANL has implemented a network security system that is capable of detecting
potential intrusions. However, GAO found vulnerabilities in several critical areas, including (1) identifying and authenticating
users, (2) encrypting sensitive information, and (3) monitoring and auditing compliance with security policies.
NTIS
Computer Information Security; Computer Networks; Security

20080046526 National Science Foundation, Washington, DC USA
Fostering Learning in the Networked World: The Cyberlearning Opportunity and Challenge. A 21st Century Agenda
for the National Science Foundation
Jun. 24, 2008; 62 pp.; In English
Report No.(s): PB2009-100136; No Copyright; Avail.: CASI: A04, Hardcopy

Cyberlearning has tremendous potential right now because we have powerful new technologies, increased understanding
of learning and instruction, and widespread demand for solutions to educational problems. In the last decade, the design of
technologies and our understanding of how people learn have evolved together, while new approaches to research and design
make the development and testing of technologies more responsive to real-world requirements and learning environments.
NSF has played a key role in these advances, funding interdisciplinary programs specifically to support research and activities
in the area of cyberlearning. NSF can continue to lead this revolution by leveraging its investments in the productive
intersections between technology and the learning sciences.
NTIS
Science; Education

20080046735 Oak Ridge National Lab., TN, USA
Reversibility of Newton-Raphson Root-Finding Method
Perumalla, K. S.; Wright, J. P.; Kuruganti, P. T.; Jul. 08, 2008; 21 pp.; In English
Contract(s)/Grant(s): DE-AC05-00OR22725
Report No.(s): DE2008-934800; ORNL/TM-2007/152; No Copyright; Avail.: Department of Energy Information Bridge

Reversibility of a computational method is the ability to execute the method forward as well as backward. Reversible
computational methods are generally useful in undoing incorrect computation in a speculative execution setting designed for
efficient parallel processing. Here, reversibility is explored of a common component in scientific codes, namely, the
Newton-Raphson root-finding method. A reverse method is proposed that is aimed at retracing the sequence of points that are
visited by the forward method during forward iterations. When given the root, along with the number of iterations, of the
forward method, this reverse method is aimed at backtracking along the reverse sequence of points to finally recover the
original starting point of the forward method. The operation of this reverse method is illustrated on a few example functions,
serving to highlight the method’s strengths and shortcomings.
NTIS
Newton-Raphson Method; Computation

20080046795 Sandia National Labs., Albuquerque, NM USA
Lagrangian Continuum Dynamics in ALEGRA
Wong, M. K. W.; Love, E.; Dec. 01, 2007; 51 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934850; SAND2007-8104; No Copyright; Avail.: National Technical Information Service (NTIS)

Alegra is an ALE (Arbitrary Lagrangian-Eulerian) multi-material finite element code that emphasizes large deformations
and strong shock physics. The Lagrangian continuum dynamics package in Alegra uses a Galerkin finite element spatial
discretization and an explicit central-difference stepping method in time. The goal of this report is to describe in detail the
characteristics of this algorithm, including the conservation and stability properties. The details provided should help both
researchers and analysts understand the underlying theory and numerical implementation of the Alegra continuum
hydrodynamics algorithm.
NTIS
Continuums; Lagrangian Function
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20080046796 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Perfect Simulation for Length-Interacting Polygonal Markov Fields in the Plane
Van Lieshout, M. N. M.; Schreiber, T.; Feb. 2006; 20 pp.; In English
Report No.(s): PB2009-100795; PNA-R0602; Copyright; Avail.: National Technical Information Service (NTIS)

The purpose of this paper is to construct perfect samplers for length-interacting Arak-Clifford-Surgailis polygonal Markov
fields in the plane. This is achieved by providing for the polygonal fields a hard-core-interacting marked point process
representation with individual points carrying polygonal loops as their marks. This places us in the general framework of
(Lieshout-Stoica) thus allowing us to adopt the general coupling-from-the-past and clan of ancestors routines for our particular
purposes.
NTIS
Samplers; Simulation

20080046798 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Studies of Operational Measurement of ROC Curve on Large Fingerprint Data Sets using Two-Sample Bootstrap
Wu, J. C.; Sep. 2007; 29 pp.; In English
Report No.(s): PB2009-100598; NISTIR 7449; No Copyright; Avail.: National Technical Information Service (NTIS)

From the operational perspective, on large fingerprint data sets, a receiver operating characteristic (ROC) curve is usually
measured by the true accept rate (TAR) of the genuine scores given a specified false accept rate (FAR) of the impostor scores.
The ties of genuine and/or impostor scores at a threshold can often occur on large fingerprint data sets, and how to determine
the TAR at an operational FAR is provided. The accuracy of the measurement of TAR at a specified FAR for an ROC curve
is explored using the nonparametric two-sample bootstrap. The variability of the estimates of standard error and lower bound
and upper bound of 95% confidence interval of two-sample bootstrap distribution of the statistic TARs on large fingerprint data
sets is extensively studied empirically. Thereafter, the number of two-sample bootstrap replications is determined. Both
high-accuracy and low-accuracy fingerprint-image matching algorithms are taken as examples.
NTIS
Error Analysis; Receivers

20080046800 Executive Office of the President, Washington, DC, USA
Federal Plan for Advanced Networking Research and Development
Sep. 2008; 72 pp.; In English
Report No.(s): PB2009-100591; No Copyright; Avail.: CASI: A04, Hardcopy

In the four decades since Federal research first enabled computers to send and receive data over networks, U.S.
government research and development (R&D) in advanced networking has fueled a technological, economic, and social
transformation. Today, networking is woven into the fabric of our society, a fundamental infrastructure for government
operations, national defense and homeland security, commerce, communication, research, education, and leisuretime
activities. The Internets phenomenal growth and elasticity have exceeded all expectations. At the same time, we have become
captive to the limitations and vulnerabilities of the current generation of networking technologies. Because vital U.S. interests
for example, national defense communications, financial markets, and the operation of critical infrastructures such as power
grids now depend on secure, reliable, highspeed network connectivity, these limitations and vulnerabilities can threaten our
national security and economic competitiveness. Research and development to create the next generation of networking
technologies is needed to address these threats. This critical R&D challenge was recognized by the Director of the Office of
Science and Technology Policy (OSTP), who formed the Interagency Task Force on Advanced Networking to provide a
strategic vision for future networked environments (see Appendix 1 for the charge to the Task Force). The Task Force,
established under the Networking and Information Technology Research and Development (NITRD) Subcommittee of the
National Science and Technology Council (NSTC) and comprising representatives of 11 Federal organizations, developed this
Federal Plan for Advanced Networking Research and Development. This plan is centered on a vision for advanced networking
based on a design and architecture for security and reliability that provides for heterogeneous, anytime-anywhere networking
with capabilities such as federation of networks across domains and widely differing technologies; dynamic mobile
networking with autonomous management; effective quality of service (QoS) management; support for sensornets;
near-realtime autonomous discovery, configuration, and management of resources; and end-to-end security tailored to the
application and user.
NTIS
Computer Networks; Technologies; Resources Management; Information Systems; Configuration Management; Research and
Development
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20080046802 Duke Univ., Durham, NC, USA; Michigan Univ., Ann Arbor, MI, USA; Argonne National Lab., IL USA;
Chicago Univ., Chicago, IL USA
Beyond Being There: A Blueprint for Advancing the Design, Development, and Evaluation of Virtual Organizations
Cummings, J.; Finholt, T.; Foster, I.; Kesselman, C.; Lawrence, K. A.; May 2008; 58 pp.; In English
Report No.(s): PB2009-100587; No Copyright; Avail.: National Technical Information Service (NTIS)

A virtual organization (VO) is a group of individuals whose members and resources may be dispersed geographically and
institutionally, yet who function as a coherent unit through the use of cyberinfrastructure. This report is based primarily on
a workshop involving 42 people from academia and industry. The goal of the workshop was to share systematic knowledge
about the components, characteristics, practices, and transformative impact of effective VOs; identify topics for future research
that will inform the ongoing design, development, and analysis of VOs for science and engineering research and education;
and create a new cross-disciplinary VO research community to conduct research across a range of important topics. A
subsequent workshop brought together more than 200 practitioners and VO researchers to discuss how to build effective
virtual organizations, and some of the material from that workshop is represented here.
NTIS
Blueprints; Organizations; Virtual Reality

20080046804 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Guide to NIST Information Security Documents
Mar. 2007; 36 pp.; In English
Report No.(s): PB2009-100595; No Copyright; Avail.: CASI: A03, Hardcopy

For many years, the Computer Security Division has made great contributions to help secure our nations information and
information systems. Our work has paralleled the evolution of information technology (IT), initially focused principally on
mainframe computers, to now encompass todays wide gamut of (IT) devices. Currently, there are over 250 NIST information
security documents. This number includes Federal Information Processing Standards (FIPS), the Special Publication (SP) 800
series, Information Technology Laboratory (ITL) Bulletins, and NIST Interagency Reports (NISTIR). These documents are
typically listed by publication type and number or by month and year in the case of the ITL Bulletins. This can make finding
a document difficult if the number or date is not known. In order to make NIST information security documents more
accessible, especially to those just entering the security field or with limited needs for the documents, we are presenting this
Guide.
NTIS
Computer Information Security; Security

20080046808 Sandia National Labs., Albuquerque, NM USA; Florida State Univ., Tallahassee, FL, USA; Milan Univ., Italy
Analysis of a Sparse Grid Stochastic Collocation Method for Partial Differential Equations with High-Dimensional
Random Input Data
Webster, C.; Tempone, R.; Nobile, F.; Dec. 01, 2007; 56 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934852; SAND2007-8093; No Copyright; Avail.: Department of Energy Information Bridge

This work describes the convergence analysis of a Smolyak-type sparse grid stochastic collocation method for the
approximation of statistical quantities related to the solution of partial differential equations with random coefficients and
forcing terms (input data of the model). To compute solution statistics, the sparse grid stochastic collocation method uses
approximate solutions, produced here by finite elements, corresponding to a deterministic set of points in the random input
space. This naturally requires solving uncoupled deterministic problems and, as such, the derived strong error estimates for
the fully discrete solution are used to compare the computational efficiency of the proposed method with the Monte Carlo
method. Numerical examples illustrate the theoretical results and are used to compare this approach with several others,
including the standard Monte Carlo.
NTIS
Collocation; Partial Differential Equations; Stochastic Processes

20080046809 Sandia National Labs., Albuquerque, NM USA
SNL Mechanical Computer Aided Design (MCAD) Guide 2007
Moore, B.; Pollice, S. L.; Martinez, J. R.; Dec. 01, 2007; 37 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934853; SAND2007-8071; No Copyright; Avail.: Department of Energy Information Bridge

This document is considered a mechanical design best-practice guide to new and experienced designers alike. The
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contents consist of topics related to using Computer Aided Design (CAD) software, performing basic analyses, and using
configuration management. The details specific to a particular topic have been leveraged against existing Product Realization
Standard (PRS) and Technical Business Practice (TBP) requirements while maintaining alignment with sound engineering and
design practices. This document is to be considered dynamic in that subsequent updates will be reflected in the main title, and
each update will be published on an annual basis.
NTIS
Computer Aided Design; Mechanical Engineering

20080046817 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Modeling Ping Times in First Person Shooter Games
Degrande, N.; De Vleeschauwer, D.; Kooij, R. E.; Mandjes, M. R. H.; Jun. 2006; 26 pp.; In English
Report No.(s): PB2009-101028; PNA-R0608; Copyright; Avail.: National Technical Information Service (NTIS)

In First Person Shooter (FPS) games the Round Trip Time (RTT), i.e., the sum of the network delay from client to server
and the network delay from server to client, impacts the gamers performance considerably. Game client software usually has
a built-in process to measure this RTT (also referred to as Ping time), and as such gamers do not want to connect to servers
with a large Ping time. This paper develops a methodology to evaluate the Ping time in a scenario where gamers access a
common gaming server over an access network, consisting of a link per user that connects this user to a shared aggregation
node that in turn is connected to the gaming server via a bottleneck link. First, a model for the traffic the users and the server
generate, is proposed based on experimental results of previous papers. It turns out that the characteristics of the (downstream)
traffic from server to clients differ substantially from the characteristics of the client-to-server (upstream) traffic. Then, two
queuing models are developed (one for the upstream and one for the downstream direction) and combined such that a quantile
of the RTT can be calculated given all traffic and network parameters (packet sizes, packet inter-arrival times, link rate,
network load, etc.) This methodology is subsequently used to assess the (quantile of the) RTT in a typical Digital Subscriber
Line (DSL) access scenario. In particular, given the capacity dedicated to gaming traffic on the bottleneck link (between the
aggregation node and gaming server), the number of gamers (or equivalently the gaming load the bottleneck link can support)
is determined under the restriction that the quantile of the RTT should not exceed a predefined bound. It turns out that this
tolerable load is surprisingly low in most circumstances. Finally, it is remarked that this conclusion depends to some extent
on the details of the downstream traffic characteristics and that measurements reported in literature do not give conclusive
evidence on the exact value of all parameters, such that, although the qualitative conclusions still remain valid, additional
experiments could refine the detailed quantitative results.
NTIS
Computer Networks; Games

20080046818 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Online Capacity Planning of Repairs
Van Kempen, J. W.; Jul. 2006; 78 pp.; In English
Report No.(s): PB2009-101027; PNA-E0608; Copyright; Avail.: National Technical Information Service (NTIS)

In this thesis we describe our research into a capacity planning problem that occurs in practice at a big group of car
dealers, the Ruttchen group. A considerable part is about the construction of a model for this problem, showing and justifying
the assumptions we make. Then it is shown that this model can be written as a Linear Program. We end by investigating related
models, and show how we can solve them as either maximum flow problems, or with the help of a self-constructed algorithm
based on finding augmenting paths with possibly additional cycles.
NTIS
Theses; Construction; Cycles

20080046820 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Tail Behavior of Conditional Sojourn Times in Processor-Sharing Queues
Egorova, R.; Zwart, A. P.; Apr. 2006; 24 pp.; In English
Report No.(s): PB2009-101025; PNA-R0607; Copyright; Avail.: National Technical Information Service (NTIS)

We investigate the tail behavior of the sojourn-time distribution for a request of a given length in an M/G/1
Processor-Sharing (PS) queue. An exponential asymptote is proven for general service times in two special cases: when the
traffic load is sufficiently high and when the request length is sufficiently small. Furthermore, using the branching process
technique we derive exact asymptotics of exponential type for the sojourn time in the M/M/1 queue. We obtain an equation
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for the asymptotic decay rate and an exact expression for the asymptotic constant. The decay rate is studied in detail and is
compared to other service disciplines. Finally, using numerical methods, we investigate the accuracy of the exponential
asymptote.
NTIS
Queueing Theory; Numerical Analysis; Decay Rates; Loads (Forces)

20080046822 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Analysis of Congestion Periods of an M/M/Inf-Queue
Roijers, F.; Mandjes, M. R. H.; Van den Berg, J. L.; Mar. 2006; 30 pp.; In English
Report No.(s): PB2009-101023; PNA-E0606; Copyright; Avail.: National Technical Information Service (NTIS)

A c-congestion period of an m/m/Inf-queue is a period during which the number of customers in the system is
continuously above level c. Interesting quantities related to a c-congestion period are, besides its duration D(sub c), the total
area A(sub c) above c, and the number of arrived customers N(sub c). In the literature Laplace transforms for these quantities
have been derived, as well as explicit formulae for their means. Explicit expressions for higher moments and covariances
(between D(sub c), N(sub c), and A(sub c)), however, have not been found so far. This paper presents recursive relations
through which all moments and covariances can be obtained. Up to a starting condition, we explicitly solve these equations;
for instance, we write ED(sup 2, sub c) explicitly in terms of ED(sup 2, sub 0). We then find formulae for these starting
conditions (which directly relate to the busy period in the m/m/Inf-queue). Finally, a c-intercongestion period is defined as the
period during which the number of customers is continuously below level c. Also for this situation a recursive scheme allows
us to explicitly compute higher moments and covariances. Additionally we present the Laplace transform of a so-called
intercongestion triple of the three performance quantities. It is also shown that expressions for the quantities of a
c-intercongestion period can be used in an approximation for the c-congestion period. This is especially useful as the
expressions for the c-intercongestion period are numerically more stable than those for the c-congestion period.
NTIS
Congestion; Queueing Theory

20080046823 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Generalized Processor Sharing: Characterization of the Admissible Region and Selection of Optimal Weights
Lieshout, P. M. D.; Mandjes, M. R. H.; Mar. 2006; 34 pp.; In English
Report No.(s): PB2009-101022; PNA-R0605; Copyright; Avail.: National Technical Information Service (NTIS)

We consider a two-class Generalized Processor Sharing (GPS) queueing system, in which each class has its specific traffic
characteristics and Quality-of-Service (QoS) requirements. Traffic of both classes is assumed to be Gaussian (a versatile family
of models that covers both long-range dependent and short-range dependent traffic). In this paper we address the question how
to select the GPS weight values. To do so, we first characterize the admissible region of the system for fixed weights. Then
we obtain the realizable region by taking the union of the admissible regions over all possible weight values. The results
indicate that, under a broad variety of traffic characteristics and QoS requirements, nearly the entire realizable region can be
obtained by strict priority scheduling disciplines. In addition, we indicate how the buffer thresholds, QoS requirements and
the traffic characteristics of the two classes determine which class should get high priority.
NTIS
Traffıc; Global Positioning System; Scheduling

20080046824 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA; Oak Ridge National Lab., TN USA;
Lawrence Livermore National Lab., Livermore, CA USA
Production-Quality Tools for Adaptive Mesh Refinement Visualization
Weber, G. H.; Childs, H.; Bonnell, K.; Meredith, J.; Miller, M.; Oct. 25, 2007; 2 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-932586; LBNL--63657; No Copyright; Avail.: National Technical Information Service (NTIS)

Adaptive Mesh Refinement (AMR) is a highly effective simulation method for spanning a large range of spatiotemporal
scales,such as astrophysical simulations that must accommodate ranges from interstellar to sub-planetary. Most mainstream
visualization tools still lack support for AMR as a first class data type and AMR code teams use custom built applications for
AMR visualization. The Department of Energy’s (DOE’s) Science Discovery through Advanced Computing (SciDAC)
Visualization and Analytics Center for Enabling Technologies (VACET) is extending and deploying VisIt, an open source
visualization tool that accommodates AMR as a first-class data type, for use as production-quality, parallel-capable AMR
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visual data analysis infrastructure. This effort will help science teams that use AMR-based simulations and who develop their
own AMR visual data analysis software to realize cost and labor savings.
NTIS
Computational Grids; Grid Refinement (Mathematics)

20080046887 Lawrence Livermore National Lab., Livermore, CA USA
Level-2 Milestone 2351: Terascale Simulation facility Upgrade. Milestone Report for NNSA HQ
Bailey, A. M.; Sep. 30, 2007; 10 pp.; In English
Report No.(s): DE2008-922309; UCRL-TR-235238; No Copyright; Avail.: Department of Energy Information Bridge

This report documents the LLNL TSF upgrade ASC L2 milestone 2351: Terascale Simulation Facility upgrade, due Sept.
30, 2007. The full text of the milestone is included in Attachment 1. The stated goal of the milestone was: ‘Complete a 3-MW
expansion of electrical power for computing systems in the east computer room of the Terascale Simulation Facility (TSF) and
complete the final connection of all air handlers that were delivered as part of the TSF line item’. In this report we detail the
upgrade and cover the results of the process to accept the system by testing, adjusting, balancing and finally start-up of the
system in accordance with the detailed project commissioning plan to be developed by the system engineers during the design
phase of the project. The quarterly reports for the upgrade and the text of the project commissioning plan are included at the
end of this document as Attachments 2 and 3.
NTIS
Computer Programs; Simulation

20080046893 Sandia National Labs., Albuquerque, NM USA
Mathematical Framework for Multiscale Science and Engineering: The Variational Multiscale Method and Interscale
Transfer Operators
Bochev, P. B.; Collis, S. S.; Jones, R. E.; Lehoucq, R. B.; Parks, M. L.; Oct. 2007; 172 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-922756; SAND2007-6179; No Copyright; Avail.: National Technical Information Service (NTIS)

This report is a collection of documents written as part of the Laboratory Directed Research and Development (LDRD)
project A Mathematical Framework for Multiscale Science and Engineering: The Variational Multiscale Method and Interscale
Transfer Operators. We present developments in two categories of multiscale mathematics and analysis. The first,
continuum-to-continuum (CtC) multiscale, includes problems that allow application of the same continuum model at all scales
with the primary barrier to simulation being computing resources. The second, atomistic-to-continuum (AtC) multiscale,
represents applications where detailed physics at the atomistic or molecular level must be simulated to resolve the small scales,
but the effect on and coupling to the continuum level is frequently unclear.
NTIS
Continuum Modeling; Air Traffıc Control; Operators (Mathematics)

20080046952 Geological Survey, Reston, VA USA
Cost-Benefit Analysis of Computer Resources for Machine Learning
Champion, R. A.; January 2007; 8 pp.; In English
Report No.(s): PB2009-101217; USGS-OFR-2007-1398; No Copyright; Avail.: National Technical Information Service
(NTIS)

Machine learning describes pattern-recognition algorithms in this case, probabilistic neural networks (PNNs). These can
be computationally intensive, in part because of the nonlinear optimizer, a numerical process that calibrates the PNN by
minimizing a sum of squared errors. This report suggests efficiencies that are expressed as cost and benefit. The cost is
computer time needed to calibrate the PNN, and the benefit is goodness-of-fit, how well the PNN learns the pattern in the data.
There may be a point of diminishing returns where a further expenditure of computer resources does not produce additional
benefits. Sampling is suggested as a cost-reduction strategy. One consideration is how many points to select for calibration
and another is the geometric distribution of the points. The data points may be nonuniformly distributed across space, so that
sampling at some locations provides additional benefit while sampling at other locations does not. A stratified sampling
strategy can be designed to select more points in regions where they reduce the calibration error and fewer points in regions
where they do not. Goodness-of-fit tests ensure that the sampling does not introduce bias. This approach is illustrated by
statistical experiments for computing correlations between measures of roadless area and population density for the San
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Francisco Bay Area. The alternative to training efficiencies is to rely on high-performance computer systems. These may
require specialized programming and algorithms that are optimized for parallel performance.
NTIS
Computers; Cost Analysis; Cost Effectiveness; Machine Learning; Neural Nets; Pattern Recognition

20080047016 Geological Survey, Woods Hole, MA, USA
Digital Mapping of Sidescan Sonar Data with the Woods Hole Image Processing System Software
Paskevich, V.; Jun. 1993; 94 pp.; In English
Report No.(s): PB2009-101291; USGS/OFR-92-536; No Copyright; Avail.: CASI: A05, Hardcopy

Since 1985, the Branch of Atlantic Marine Geology has been involved in collecting, processing and digitally mosaicking
high and low resolution sidescan sonar data. In the past, processing and digital mosaicking has been accomplished with a
dedicated, shore-based computer system. Recent development of a UNIX-based image-processing software system includes
a series of task specific programs for pre-processing sidescan sonar data. To extend the capabilities of the UNIX-based
programs, development of digital mapping techniques have been developed. This report describes the initial development of
an automated digital mapping procedure. Included is a description of the programs and steps required to complete the digital
mosaicking on a UNIXbased computer system, and a comparison of techniques that the user may wish to select.
NTIS
Computer Aided Mapping; Image Processing; Sonar

20080047017 Geological Survey, Woods Hole, MA, USA
Digital Processing of Side-scan Sonar Data with the Woods Hole Image Processing System Software
Paskevich, V.; Jan. 1992; 12 pp.; In English
Report No.(s): PB2009-101292; USGS/OFR-92-204; No Copyright; Avail.: CASI: A03, Hardcopy

Since 1985, the Branch of Atlantic Marine Geology has been involved in collecting, processing and digitally mosaicking
high and low-resolution side-scan sonar data. Recent development of a UNIX-based image-processing software system
includes a series of task specific programs for processing side-scan sonar data. This report describes the steps required to
process the collected data and to produce an image that has equal along- and across-track resolution.
NTIS
Image Processing; Sonar; Digital Techniques; Geology

20080047018 Geological Survey, Woods Hole, MA, USA
Woods Hole Image Processing System Software Implementation: Using NetCDF as a Software Interface for Image
Processing
Jan. 1992; 81 pp.; In English
Report No.(s): PB2009-101293; USGS/OFR-92-25; No Copyright; Avail.: CASI: A05, Hardcopy

The Branch of Atlantic Marine Geology has been involved in the collection, processing and digital mosaicking of high,
medium and low-resolution side-scan sonar data during the past 6 years. In the past, processing and digital mosaicking has
been accomplished with a dedicated, shore-based computer system. With the need to process sidescan data in the field with
increased power and reduced cost of major workstations, a need to have an image processing package on a UNIX based
computer system which could be utilized in the field as well as be more generally available to Branch personnel was identified.
This report describes the initial development of that package referred to as the Woods Hole Image Processing System
(WHIPS). The software was developed using the Unidata NetCDF software interface to allow data to be more readily portable
between different computer operating systems.
NTIS
Image Processing; Operating Systems (Computers)

20080047019 Geological Survey, Woods Hole, MA, USA
Cartographic Projection Procedures for the UNIX Environment: A User’s Manual
Evenden, G. I.; Sep. 24, 1995; 68 pp.; In English
Report No.(s): PB2009-101294; USGS/OFR-90-284; No Copyright; Avail.: CASI: A04, Hardcopy

A tutorial description of the general usage of the cartographic projection program ‘proj’ (release 3) along with specific
cartographic parameters and illustrations of the approximately 70 cartographic projections supported by the program is
presented. The program is designed as a standard Unix lter utility to be employed with other programs in the generation of
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maps and charts and, in many cases, used in map digitizing applications. Tables and shell scripts are also provided for
conversion of State Plane Coordinate Systems to and from geographic coordinates.
NTIS
Mapping; Unix (Operating System); User Manuals (Computer Programs)

20080047020 Geological Survey, Reston, VA USA
Notes on a Method to Transform Digitized Coordinates to Geographic Coordinates
Evenden, G. I.; Aug. 26, 1991; 6 pp.; In English
Report No.(s): PB2009-101295; No Copyright; Avail.: CASI: A02, Hardcopy

The process of conversion of coordinates (typically cartesian) obtained from digitizing devices into application defined
coordinate systems is discussed. Application of a secondary function representing the transformation of the application
coordinate system to and from cartesian space will greatly simplify conversion of highly non-linear systems. Although
emphasis is given to cartographic conversions the method will work with a wide variety of digitizing problems.
NTIS
Cartesian Coordinates; Coordinates

20080047021 Police Executive Research Forum, Washington, DC, USA
Northeast Gang Information System: Description of the System and Lessons Learned
Pitts, L.; Oct. 1999; 16 pp.; In English
Contract(s)/Grant(s): NIJ-96-LB-VX-K007
Report No.(s): PB2009-101299; No Copyright; Avail.: CASI: A03, Hardcopy

In 1996, police across the country were growing alarmed over a marked increase in violence, drug trafficking, and related
crimes traceable to youth gangs. Much of the crime growth seemed to follow gangs migration into new areas for fresh
members and markets. Police were frustrated by newcomers distinctively colored clothing, tattoos, cryptic hand signals, and
graffiti. The police did not know who the youths were, where they came from, or what illegal objectives they had in mind.
In response, several states in the northeast corridor (Connecticut, Massachusetts, New York, Rhode Island, and Vermont)
monitored gangs growth, activities, and migration. Arrest data, surveillance, and other information sources pointed to a clear
pattern: gang members from New York and more distant states were using interstate highways 93 and 95 to expand gang
membership and activities into New England. Through various research projects, the National Institute of Justice (NIJ) had
been tracking gang organization and recruitment, backgrounds of youths recruited into gangs, involvement of local gangs in
developing crack cocaine markets, and police response to the growing gang problem. NIJs studies and law enforcement
intelligence confirmed that the expansion of local drug markets overlapped with burgeoning traffic in high-powered firearms.
The result was a combination of factors that encouraged gang formation, recruitment, branching, and criminal activity.
NTIS
Information Systems; Lessons Learned; Youth

20080047043 Idaho National Lab., Idaho Falls, ID, USA
Wireless Indoor Location Estimation Based on Neural Network RSS Signature Recognition (LENSR)
Derr, K.; Manic, M.; Jun. 01, 2008; 7 pp.; In English
Contract(s)/Grant(s): DE-AC07-99ID-13727
Report No.(s): DE2008-935448; INL/CON-07-13642; No Copyright; Avail.: National Technical Information Service
(NTIS)

Location Based Services (LBS), context aware applications, and people and object tracking depend on the ability to locate
mobile devices, also known as localization, in the wireless landscape. Localization enables a diverse set of applications that
include, but are not limited to, vehicle guidance in an industrial environment, security monitoring, self-guided tours,
personalized communications services, resource tracking, mobile commerce services, guiding emergency workers during fire
emergencies, habitat monitoring, environmental surveillance, and receiving alerts. This paper presents a new neural network
approach (LENSR) based on a competitive topological Counter Propagation Network (CPN) with k-nearest neighborhood
vector mapping, for indoor location estimation based on received signal strength. The advantage of this approach is both speed
and accuracy. The tested accuracy of the algorithm was 90.6% within 1 meter and 96.4% within 1.5 meters. Several
approaches for location estimation using WLAN technology were reviewed for comparison of results.
NTIS
Neural Nets; Position (Location); Signatures; Wireless Communication
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20080047044 Royal Inst. of Tech., Stockholm, Sweden
Distance Between Two Radom Points in a 4 and 5 Cube
Philip, J.; January 2008; 14 pp.; In English
Report No.(s): PB2009-100947; TRITA-MAT-08-MA-07; No Copyright; Avail.: CASI: A03, Hardcopy

We determine exact expressions for the probability distribution and the average of the distance between two random
points in a 4-cube and the average distance between two random points in a 5-cube. The obtained expressions contain
unsolvable integrals. The two averages are known before. We use a new method resulting in new expressions.
NTIS
Random Processes; Distance

20080047046 Department of Health and Human Services, Washington, DC, USA
Review of Medicare Contractor Information Security Program Evaluations for Fiscal Year 2005
Aug. 2008; 38 pp.; In English
Report No.(s): PB2009-101665; A-18-06-02600; No Copyright; Avail.: CASI: A03, Hardcopy

The Medicare Prescription Drug, Improvement, and Modernization Act of 2003 added information security requirements
for Medicare fiscal intermediaries and carriers to section 1874A of the Social Security Act (the Act) (42 U.S.C. SC 1395kk-1).
These contractors process and pay Medicare fee-for-service claims. Pursuant to section 1874A(e) of the Act, each Medicare
contractor must have its information security program evaluated annually by an independent entity. Section 1874A(e) requires
that these evaluations address the eight major requirements enumerated in the Federal Information Security Management Act
(FISMA). (See 44 U.S.C. SC 3544(b).) To comply with this provision, the Centers for Medicare & Medicaid Services (CMS)
contracted with PricewaterhouseCoopers to evaluate information security programs at the intermediaries and carriers using a
set of agreed-upon procedures. Section 1874A(e) of the Act also requires an evaluation of the information security controls
for a subset of systems but does not specify the criteria for these evaluations. To satisfy these requirements, CMS contracted
with JANUS Associates, Inc., (JANUS) to perform technical assessments. Subsequently, CMS developed a vulnerability
testing methodology for the assessments to test segments of the claims processing systems at Medicare data centers. Data
centers operate the computer systems that process and pay Medicare claims. Section 1874A(e) further requires the Inspector
General, Department of Health and Human Services, to submit to Congress annual reports on the results of these evaluations,
as well as their scope and sufficiency. This report fulfills that responsibility for fiscal year (FY) 2005.
NTIS
Contractors; Security

20080047047 Treasury Inspector General for Tax Administration, Washington, DC, USA
Unauthorized and Insecure Internal Web Servers are Connected to the Internal Revenue Service Network
Aug. 28, 2008; 25 pp.; In English
Report No.(s): PB2009-101666; TIGTA-2008-20-159; No Copyright; Avail.: CASI: A03, Hardcopy

This report presents the results of our review to determine whether the Internal Revenue Service (IRS) is adequately
controlling and securing its web servers. The audit focused on the security over internal web servers on the IRS network. This
review was included in the Treasury Inspector General for Tax Administration Fiscal Year 2007 Annual Audit Plan and was
part of the Information Systems Programs business units statutory requirements to annually review the adequacy and security
of IRS technology.
NTIS
Computer Information Security; Revenue; Security

20080047048 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Convergence to Stationarity of Fractional Brownian Storage
Glynn, P.; Mandjes, M. R. H.; Norros, I.; Apr. 2008; 20 pp.; In English
Report No.(s): PB2009-101771; PNA-R0806; Copyright; Avail.: National Technical Information Service (NTIS)

With M(t) :=sup sSigma(0,t)A(s)-s denoting the running maximum of a fractional Brownian motion A(dot) with negative
drift, this paper studies the rate of convergence of Rho(M(t) greater than x) to Rho (M greater than x). We define two metrics
that measure the distance between the (complementary) distribution functions Rho(M(t) greater than dot) and Rho(M greater
than dot). Our main result states that both metrics roughly decay as exp(-(Upsilon)t(sub 2 -2H)), where (Upsilon) is the decay
rate corresponding to the tail distribution of the busy period in an fBm-driven queue, which was computed recently. The proofs
extensively rely on application of the well-known large deviations theorem for Gaussian processes. We also show that the
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identified relation between the decay of the convergence metrics and busy-period asymptotics holds in other settings as well,
most notably when Gartner-Ellis-type conditions are fulfilled.
NTIS
Brownian Movements; Convergence

20080047051 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Monotonicity Properties for Multi-Class Queueing Systems
Verloop, I. M.; Ayesta, U.; Borst, S. C.; Oct. 2008; 30 pp.; In English
Report No.(s): PB2009-101774; PNA-E0808; Copyright; Avail.: National Technical Information Service (NTIS)

We study multi-dimensional stochastic processes that arise in queueing models used in the performance evaluation of
wired and wireless networks. The evolution of the stochastic process is determined by the scheduling policy used in the
associated queueing network. For general arrival and service processes, we give sufficient conditions in order to compare
sample-path wise the workload and the number of users under different policies. This allows us to evaluate the performance
of the system under various policies in terms of stability, the mean overall delay and the weighted mean number of users. We
apply the general framework to linear bandwidth-sharing networks, where users of various classes require service from
different subsets of shared resources simultaneously. For the important family of weighted alpha-fair policies, stability results
are derived and monotonicity is established of the weighted mean number of users with respect to the fairness parameter alpha
and the relative weights. In order to broaden the comparison results, we investigate a heavy-traffic regime and perform
numerical experiments. In addition, we study a single-server queue with two user classes, and show that under Discriminatory
Processor Sharing (DPS) or Generalized Processor Sharing (GPS) the mean overall sojourn time is monotone with respect to
the ratio of the weights. Finally we extend the framework to obtain comparison results that cover the single-server queue with
an arbitrary number of classes as well.
NTIS
Discrimination; Global Positioning System; Monotone Functions; Queueing Theory

20080047054 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Bandwidth-Sharing Networks Under a Diffusion Scaling
Ayesta, U.; Mandjes, M. R. H.; Jun. 2008; 26 pp.; In English
Report No.(s): PB2009-101777; PNA-R0810; Copyright; Avail.: National Technical Information Service (NTIS)

This paper considers networks operating under alpha-fair bandwidth sharing. When imposing a peak rate (i.e., an upper
bound on the users’ transmission rates, which could be thought of as access rates), the equilibrium point of the fluid limit is
explicitly identified, for both the single-node network as well as the linear network. More specifically, a criterion is derived
that indicates, for each specific class, whether or not it is essentially transmitting at peak rate. Knowing the equilibrium point
of the fluid limit, the steady-state behavior under a diffusion scaling is determined. This allows an explicit characterization of
the correlations between the number of flows of the various classes.
NTIS
Bandwidth; Diffusion; Correlation

20080047062 National Inst. of Standards and Technology, Gaithersburg, MD, USA; Brigham Young Univ., Provo, UT, USA
Sixth Annual PKI R&D Workshop: ‘Applications-Driven PKI’ Proceedings
Polk, W. T.; Seamons, K.; Sep. 2007; 148 pp.; In English
Report No.(s): PB2009-102170; NISTIR-7427; No Copyright; Avail.: CASI: A07, Hardcopy

In 2006, the Computer Security Division (CSD) of NISTs Information Technology Laboratory engaged in a number of
initiatives for improving information system security in the Federal government. Both automated tool development and
increased outreach activities were initiated to communicate information technology risks, vulnerabilities, and protection
requirements particularly for new and emerging technologies. The CSD continued to research and publicize IT vulnerabilities.
Emphasis was placed on development of techniques for affordable security and privacy mechanisms for Federal information
systems. We continued to develop standards, metrics, tests, and validation programs to promote, measure, and validate security
in systems and services. We also developed guidance to increase secure IT planning, implementation, management, and
operation. Affected customer organizations include federal, state, and local governments, the healthcare community, colleges
and universities, small businesses, the private sector, and the international community. This year also brought additional
security challenges along with the ever advancing improvements in technology, improvements in citizens access to
government systems and information, faster communications, reduced paperwork, and streamlined processes. Our work this
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year met those security challenges with a breadth and depth of security areas intended to allow our customers to accomplish
their missions while providing for confidentiality of their information, maintaining the availability of their resources and
ensuring the integrity of their data. High priority was given to initiating a competitive program for replacement of current
secure hashing algorithms employed in data source and content integrity protection mechanisms.
NTIS
Conferences; Cryptography; Information Systems; Security

20080047078 Geological Survey, Reston, VA USA
Acoustic Doppler Current Profiler Data Processing System Manual
Cote, J. M.; Lightsom, F. A.; Martini, M.; Denham, C. R.; Sep. 2005; 62 pp.; In English
Report No.(s): PB2009-101309; USGS/OFR-00-458-VER-3; No Copyright; Avail.: National Technical Information Service
(NTIS)

The Sediment Transport Instrumentation Group (STG) at the U.S. Geological Survey (USGS) Woods Hole Field Center
has a long-standing commitment to providing scientists high quality oceanographic data. To meet this commitment, STG
engineers are vigilant in checking data as well as hardware for signs of instrument malfunction. STG data sets are
accompanied by processing histories to detail data processing procedures that may have modified the data signal in the process
of removing data noise. The history also enables data to be reprocessed in light of new insight into instrument function and
mooring conditions. The USGS ADCP Data Processing System was developed to meet these data quality commitments for
Acoustic Doppler Current Profilers (ADCPs) made by RD Instruments.
NTIS
Acoustic Properties; Data Processing Equipment; Sediment Transport

20080047107 Geological Survey, Woods Hole, MA, USA
RayGUI 2.0: A Graphical User Interface for Interactive Forward and Inversion Ray-Tracing
Song, J. L.; ten Brink, U.; January 2005; 33 pp.; In English
Report No.(s): PB2009-101316; USGS/OFR-2004-1426; No Copyright; Avail.: National Technical Information Service
(NTIS)

RayGUI 2.0 is a graphical user interface of the rayinvr program, a widely-used package for a 2-D forward modeling and
inversion of seismic rays in an isotropic medium on UNIX workstations. RayGUI 2.0 uses a new code, JAVA 1.3, which is
independent of the code used for RayGUI 1.x - A graphical 2-D ray-tracing interface for UNIX. RayGUI 2.0 can be used on
computers with either Linux, Unix or MAC-OS X operating systems. The graphical interface greatly facilitates the use of
rayinvr, which currently requires text-editing of the velocity model and has a rigid display of model and traveltimes.
RayGUI2.0 enables the user to graphically edit a subsurface velocity model and change the ray-tracing parameters. The
medium consists of distinct layers with velocity values defined at their tops and bases. Velocities can vary laterally along a
given layer, and layers can pinch out. Ray-tracing is performed by converting the RayGUI velocity model into rayinvr format
and invoking rayinvr from within RayGUI. The modeled rays are plotted in the window of the velocity model. Observed and
calculated traveltimes are displayed for comparison to test the velocity model. The display parameters are controlled
interactively. The speed has been greatly improved from previous version. The new version no longer has a speed limitation
that prevented the user from modeling multiple arrivals from multiple shots. FORTRAN 77 and ANSI-C are required to
compile rayinvr and some auxiliary programs. The rayinvr code had to been modified to allow compilation on Linux and MAC
operating systems.
NTIS
Graphical User Interface; Inversions; Ray Tracing

20080047112 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Note on Large-Buffer Asymptotics for Generalized Processor Sharing with Gaussian Inputs
Debicki, K. G.; Mandjes, M. R. H.; Feb. 2007; 10 pp.; In English
Report No.(s): PB2009-101415; PNA-R0703; Copyright; Avail.: National Technical Information Service (NTIS)

In a previous study logarithmic large-buffer asymptotics were derived for a two-class generalized processor sharing
system with Gaussian inputs, for three of the four possible scenarios. In this note we show how the large-buffer asymptotics
for the remaining fourth regime follow from a recently derived result for tandem systems. We also provide a heuristic
interpretation of the result.
NTIS
Buffers; Normal Density Functions
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20080047115 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Traffic-Splitting Networks Operating Under Alpha-Fair Sharing Policies and Balanced Fairness
Lieshout, P. M. D.; Jul. 2007; 22 pp.; In English
Report No.(s): PB2009-101422; PNA-R0707; Copyright; Avail.: National Technical Information Service (NTIS)

We consider a data network in which, besides classes of users that use specific routes, one class of users can split its traffic
over several routes. We consider load balancing at the packet-level, implying that traffic of this class of users can be divided
among several routes at the same time. Assuming that load balancing is based on an alpha-fair sharing policy, we show that
the network has multiple possible behaviors. In particular, we show that some classes of users, depending on the state of the
network, share capacity according to some Discriminatory Processor Sharing (DPS) model, whereas each of the remaining
classes of users behaves as in a single-class single-node model. We compare the performance of this network with that of a
similar network, where packet-level load balancing is based on balanced fairness. We derive explicit expressions for the mean
number of users under balanced fairness, and show by conducting extensive simulation experiments that these provide
accurate approximations for the ones under alpha-fair sharing.
NTIS
Policies; Traffıc

20080047122 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Algebraic and Combinatorial Methods in the Theory of Set Addition
Karolyi, G.; Jan. 2008; 110 pp.; In English
Report No.(s): PB2009-101429; PNA-E0801; Copyright; Avail.: National Technical Information Service (NTIS)

This report contains a good part of the results of my reserach in additive combinatorics I have been conducting during
the last decade, the central theme being the structural theory of set addition. The four main chapters contain results obtained
by four different methods reflected in their respective titles, most prominently by the so-called polynomial method. The results
in the first three of those chapters nicely fit into a general framework that we explain in the introduction. The last chapter
appears to be out of this context at a first glance. Most of the results therein, however, can be traced back to the
Erdos--Heilbronn problem, which is in the center of these investigations.
NTIS
Additives; Algebra; Combinatorial Analysis

20080047124 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Generic Class of Two-Node Queueing Systems
Adan, I. J. B. F.; Mandjes, M. R. H.; Scheinhardt, W. R. W.; Tzenova, E.; Feb. 2008; 28 pp.; In English
Report No.(s): PB2009-101431; PNA-R0802; Copyright; Avail.: National Technical Information Service (NTIS)

This paper analyzes a generic class of two-node queueing systems. A first queue is fed by an on-off Markov fluid source;
the input of a second queue is a function of the state of the Markov fluid source as well, but now also of the first queue being
empty or not. This model covers the classical two-node tandem queue and the two-class priority queue as special cases.
Relying predominantly on probabilistic argumentation, the steady-state buffer content of both queues is determined (in terms
of its Laplace transform). Interpreting the buffer content of the second queue in terms of busy periods of the first queue, the
(exact) tail asymptotics of the distribution of the second queue are found. Two regimes can be distinguished: a first in which
the state of the first queue (that is, being empty or not) hardly plays a role, and a second in which it explicitly does. This
dichotomy can be understood by using large-deviations heuristics.
NTIS
Queueing Theory; Fluid Flow; Heuristic Methods; Laplace Transformation

20080047125 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Feedback Fluid queue with Two Congestion Control Thresholds
Malhotra, R.; Mandjes, M. R. H.; Scheinhardt, W. R. W.; Van den Berg, J. L.; Jun. 2008; 24 pp.; In English
Report No.(s): PB2009-101432; PNA-E0803; Copyright; Avail.: National Technical Information Service (NTIS)

Feedback fluid queues play an important role in modeling congestion control mechanisms for packet networks. In this
paper we present and analyze a fluid queue with a feedback-based traffic rate adaptation scheme which uses two thresholds.
The higher threshold $B(underscore)(1)$ is used to signal the beginning of congestion while the lower threshold
$B(underscore)(2)$ signals the end of congestion. These two parameters together allow to make the trade-off between
maximizing throughput performance and minimizing delay. The difference between the two thresholds helps to control the
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amount of feedback signals sent to the traffic source. In our model the input source can behave like either of two Markov fluid
processes. The first applies as long as the upper threshold $B(underscore)(1)$ has not been hit from below. As soon as that
happens, the traffic source adapts and switches to the second process, until $B(underscore)(2)$ (smaller than
$B(underscore)1$) is hit from above. We analyze the model by setting up the Kolmogorov forward equations, then solving
the corresponding balance equations using a spectral expansion, and finally identifying sufficient constraints to solve for the
unknowns in the solution. In particular, our analysis yields expressions for the stationary distribution of the buffer occupancy,
the buffer delay distribution, and the throughput.
NTIS
Congestion; Feedback; Markov Processes; Fluid Flow; Feedback Control
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COMPUTER OPERATIONS AND HARDWARE

Includes hardware for computer graphics, firmware and data processing. For components see 33 Electronics and Electrical Engineering.
For computer vision see 63 Cybernetics, Artificial Intelligence and Robotics.

20080046473 Carnegie-Mellon Univ., Pittsburgh, PA USA
Analysis and Defense of Vulnerabilities in Binary Code
Brumley, David; Sep 29, 2008; 156 pp.; In English
Contract(s)/Grant(s): DAAD19-02-1-0389; W911NF-06-1-0316
Report No.(s): AD-A488498; CMU-CS-08-159; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488498

In this thesis, we develop techniques for vulnerability analysis and defense that only require access to vulnerable programs
in binary form. Our approach does not use or require source code. We focus on a binary-centric approach since everyone
typically has access to the binary code for the programs they run. Thus, our approach is applicable to a wider audience than
previous approaches that require or utilize source code. In addition, the binary itself is often the most faithful encoding of
security-relevant details since it is what is actually executed on hardware. In order to demonstrate the benefits of binary-centric
vulnerability analysis and defense, we first develop binary analysis techniques. We have implemented our techniques as part
of a binary analysis architecture called Vine. We then demonstrate the utility of our approach, and Vine, in two typical
applications of vulnerability analysis and defense. First, we develop binary analysis techniques for reverse engineering a
patched vulnerability. More specifically, our techniques enable an attacker to reverse engineer exploits from software patches
that fix program bugs and vulnerabilities. We call this automatic patch-based exploit generation. We demonstrate automatic
patch-based exploit generation on real vulnerabilities using Vine. In our experiments, it only takes a few minutes to generate
an exploit from the patched program. We argue one consequence of our results is that current delayed patch distribution
architectures (e.g.,Windows Automatic Update) may hurt security. Second, we propose methods and techniques for generating
input filters based upon vulnerability analysis. An input filter is a recognizer for inputs that exploit a vulnerability. We develop
the first automatic techniques for generating input filters with accuracy guarantees even when there may be restrictions on the
input filtering language.
DTIC
Arithmetic; Binary Codes; Binary Digits; Vulnerability

20080046655 California Inst. of Tech., Pasadena, CA USA
A Notation for Designing Restoring Logic Circuitry in CMOS
Rem, Martin; Mead, Carver; Jan 1981; 15 pp.; In English
Contract(s)/Grant(s): N00014-79-C-0597; ARPA ORDER-3771
Report No.(s): AD-A488905; TR-4600; No Copyright; Avail.: Defense Technical Information Center (DTIC)

As the underlying silicon fabrication technology has become capable of producing chips with transistor counts in excess
of 1,000,000, problems associated with correct design are assuming ever greater importance. Exhaustive checking of mask
artwork for errors becomes prohibitive. Technologies and design styles which obviate large classes of potential errors are
enormously preferable to those that do not. A modular, hierarchical design style can, with proper restriction, confine many
types of checks to one level of the hierarchy within each module. A set of such restrictions is given in this paper, together with
a mechanism for their enforcement. These restrictions capture a substantial fraction of the design style given in 11]. As feature
sizes are scaled below one micron, ratio logic processes like nMOS and I2L become progressively less attractive.
Straightforward scaling to smaller sizes results in a linear increase in current per unit chip area. Technological tricks such as
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high resistivity polysilicon pullup devices or very small injector current can be used to decrease current drain, but the resulting
devices become increasingly vulnerable to ‘soft error problems from alpha particles, etc. Fully restored ‘static’ logic using a
complementary process is the natural choice for systems with submicron components. Present bulk CMOS processes have a
number of very ugly analog rules associated with the 4-layer nature of the process. As a result, the designer must be aware
of details of the technology to an alarming degree. CMOS on an insulating substrate is, on the other hand, a conceptually clean
process: it requires no analog rules whatsoever if proper timing conventions are observed. There are recent signs that it may
become reliably producible as well.
DTIC
Circuits; CMOS; Logic Circuits; Transistors

20080046912 NASA Johnson Space Center, Houston, TX, USA
Implementation of COTs Hardware in Non-Critical Space Applications: A Brief Tutorial
Yoder, Geoffrey L.; October 20, 2004; 24 pp.; In English; 17th Microelectronics Workshop at JAXA Space Center, 20-22 Oct.
2004, Tokyo, Japan; Original contains black and white illustrations; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046912

Approaches used for manned applications include limited items such as CD-players evaluated for safety to high criticality
applications where the COTs hardware is evaluated on a case-by-case basis for the application and commensurate screening
and qualification testing. COTS hardware is successfully implemented in both the International Space Station and Space
Shuttle but requires evaluation and modifications for the application. Screening and qualification of COTs hardware used in
critical applications may need to be more extensive and stringent than traditional military screening. Evaluation for: a)
Suitability for the application; b) Safety; c) Reliability and maintainability; and d) Workmanship.
Author
Commercial Off-the-Shelf Products; Performance Tests; International Space Station; Space Shuttles; Applications Programs
(Computers); Qualifications

61
COMPUTER PROGRAMMING AND SOFTWARE

Includes software engineering, computer programs, routines, algorithms, and specific applications, e.g., CAD/CAM. For computer
software applied to specific applications, see also the associated category.

20080045879 NASA Goddard Space Flight Center, Greenbelt, MD, USA
General Mission Analysis Tool (GMAT)
Hughes, Steven P.; August 02, 2007; 2 pp.; In English; Original contains black and white illustrations; No Copyright;
Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045879

The General Mission Analysis Tool (GMAT) is a space trajectory optimization and mission analysis system developed by
NASA and private industry in the spirit of the NASA Mission. GMAT contains new technology and is a testbed for future
technology development. The goal of the GMAT project is to develop new space trajectory optimization and mission design
technology by working inclusively with ordinary people, universities, businesses, and other government organizations, and to
share that technology in an open and unhindered way. GMAT is a free and open source software system licensed under the
NASA Open Source Agreement: free for anyone to use in development of new mission concepts or to improve current
missions, freely available in source code form for enhancement or further technology development.
Derived from text
Mission Planning; Trajectory Optimization; Trajectory Planning; Trajectory Analysis; Space Navigation

20080045966 Defence Research and Development Canada, Valcartier, Quebec Canada
Overview of Information Systems Sector DRDC Valcartier
Gibb, Allan; Sep 11, 2002; 27 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485279; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485279

No abstract available
Information Systems; Communication Networks; Information Management

199

http://www.sti.nasa.gov/cprice.pdf
http://hdl.handle.net/2060/20080046912
http://www.sti.nasa.gov/cprice.pdf
http://hdl.handle.net/2060/20080045879
http://hdl.handle.net/100.2/ADA485279


20080046260 Delaware Univ., Newark, DE USA
The Nanokernel
Mills, David L; Kamp, Poul-Henning; Jan 2001; 9 pp.; In English
Contract(s)/Grant(s): F30602-98-1-0225
Report No.(s): AD-A485535; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Internet timekeeping has come a long way since first demonstrated almost two decades ago. In that era most computer
clocks were driven by the power grid and wandered several seconds per day relative to UTC. As computers and the Internet
became ever faster, hardware and software synchronization technology became much more sophisticated. The Network Time
Protocol (NTP) evolved over four versions with ever better accuracy now limited only by the underlying computer hardware
clock and adjustment mechanism. The clock frequency in modern workstations is stabilized by an uncompensated quartz or
surface acoustic wave (SAW) resonator, which are sensitive to temperature, power supply and component variations. Using
NTP and traditional Unix kernels, incidental timing errors with an uncompensated clock oscillator is in the order of a few
hundred microseconds relative to a precision source. Using new kernel software described in this paper, much better
performance can be achieved. Experiments described in this paper demonstrate that errors with a modern workstation and
uncompensated clock oscillator are in the order of a microsecond relative to a GPS receiver or other precision timing source.
DTIC
Computers; Computer Networks; Timing Devices; Clocks

20080046284 NATO Consultation, Command, and Control Agency, Brussels, Belgium
Human Behaviour Representation - Definition
Dompke, Uwe; Jan 2002; 32 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485573; No Copyright; Avail.: Defense Technical Information Center (DTIC)

No abstract available
Human Factors Engineering; Human Performance

20080046377 Washington Univ., Seattle, WA USA
The Sonar Simulation Toolset, Release 4.6: Science, Mathematics, and Algorithms
Goddard, Robert P; Oct 2008; 123 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N00014-07-G-0557; N00014-01-G-0460
Report No.(s): AD-A488253; APL-UW-TR-0702; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488253

The Sonar Simulation Toolset (SST) is a computer program that produces simulated sonar signals, enabling users to build
an artificial ocean that sounds like a real ocean. Such signals are useful for designing new sonar systems, testing existing
sonars, predicting performance, developing tactics, training operators and officers, planning experiments, and interpreting
measurements. SST’s simulated signals include reverberation, target echoes, discrete sound sources, and background noise
with specified spectra. Externally generated or measured signals can be added to the output signal or used as transmissions.
Eigenrays from the Generic Sonar Model (GSM) or the Comprehensive Acoustic System Simulation (CASS) can be used,
making all of GSM’s propagation models and CASS’s Gaussian Ray Bundle (GRAB) propagation model available to the SST
user. A command language controls a large collection of component models describing the ocean, sonars, noise sources,
targets, and signals. The software documentation is the SST Web (a large HTML ‘web site’ distributed with the SST software),
supported by a collection of documented examples. This report emphasizes the science, mathematics, and algorithms
underlying SST. It is intended to be updated often and distributed with each release of SST as an integral part of the SST
documentation.
DTIC
Algorithms; Computer Programs; Simulation; Simulators; Sonar

20080046386 309th Software Maintenance Group (SMXG), Hill AFB, UT USA
All We Need to Know About Software Project Management, We Can Learn from Watching Star Trek
Webb, David R; Oct 2006; 3 pp.; In English
Report No.(s): AD-A488312; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488312

A few months ago, I watched a cable TV show which asserted that a Star Trek actor had changed the world. While the
idea that William Shatner had single-handedly brought about the 21st century as we know it was funny, the information
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presented was pretty convincing that the science fiction show had a major impact on modern technology. Just call your bank’s
voice-recognition computer using your flip-phone and you’ll get the picture. And it does not end with the original series; those
reconfigurable, flat-panel touch screens that Geordi and Data sit in front of in ‘The Next Generation’ can now be found in just
about every fast food restaurant! As I marveled at the effects a television series has had on our modern lives, I suddenly
realized that most of the current software generation had grown up with Star Trek. I began wondering what effect this had on
our approaches to software development and management. What I discovered I have termed ‘the Gene Roddenberry Effect’:
Everything we do in software project management originated with Star Trek. I have developed a list of lessons learned from
Star Trek that I regularly employ.
DTIC
Computer Programming; Computer Programs; Project Management; Software Engineering

20080046387 Marine Corps Technology Services Organization, Kansas City, MO USA
Leadership, the Final Frontier: Lessons from the Captains of Star Trek
Kimmerly, Paul; Webb, David R; Oct 2006; 4 pp.; In English
Report No.(s): AD-A488313; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488313

As the other articles in this issue of ‘CrossTalk’ illustrate, the various Star Trek series affected more than their legions of
devoted fans. The shows inspired technological developments and taught lessons in diversity and diplomacy. To do that, the
shows need(ed) strong central characters that audiences can believe. Foremost among the characters were the five starship
captains. Each of them had unique challenges, personalities, and approaches to managing their ships. The individual captains
brought different styles to their commands, and each of their styles provided examples and lessons for managers in today’s
world. Software project managers can learn lessons from the Star Trek captains and how they dealt with different situations.
The authors look at the advantages and disadvantages in the approaches used by each Star Trek captain and how managers
can use the lessons taught by them. They look at each of the captains in detail and in chronological order as they appeared
on the television screen: James T. Kirk, Jean-Luc Picard, Benjamin Sisco, Catherine Janeway, and Jonathan Archer.
DTIC
Leadership; Personnel; Personnel Management; Project Management

20080046388 Military Academy, West Point, NY USA
A New Software Tool that Optimizes Dynamic Decision Making
Kobylski, Gerald C; Chung, Jong H; Buede, Dennis M; Smith, Gary R; Jun 2007; 33 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A488314; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488314

Outline: *Introduction *Dynamic Decision Network (DDN) overview *A simplified example *A complex example
*Software implementation *Software challenges and insights *Future research
DTIC
Decision Making; Optimization; Software Development Tools

20080046391 Army Construction Engineering Research Lab., Champaign, IL USA
Technical Approach of the End to End Deployment Simulation (E2EDS)
Perkins, Timothy K; Bozada, Thomas A; Jun 2007; 26 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488322; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488322

Outline: *Capability Required; *Capabilities Developed, -E2EDS, -Installations, -Agents; *Advantages, Challenges;
*Lessons Learned, Next Steps; *Key Points
DTIC
Computerized Simulation; Deployment; Simulation

20080046408 General Accounting Office, Washington, DC USA
Space Acquisitions: DOD’s Goals for Resolving Space Based Infrared System Software Problems are Ambitious
Sep 2008; 31 pp.; In English
Report No.(s): AD-A488357; GAO-08-1073; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488357

DOD has assessed various alternatives for mitigating SBIRS flight software problems and developed a way forward to
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implement the program’s software redesign and oversee its development. In April 2008, DOD approved the overall software
redesign effort which was to address problems with the original design that affected the timing of stored programs, distribution
of control between processors, and failure at the hardware interface level. Review teams comprised of personnel from the
Office of the Under Secretary of Defense for Acquisition, Technology, and Logistics; Aerospace Corporation; Lockheed Martin
Corporate; Air Force Space and Missiles Systems Center Wing; and Software Engineering Institute evaluated the designs to
ensure the technical solutions, software requirements, development approach, and readiness of the test facilities were of
adequate quality. Currently, DOD and the contractor are working to implement the simplified architecture, develop additional
software, and test elements critical to the integration and test of systems. DOD has also undertaken several initiatives to
improve its program oversight and to help it better manage the development, such as acting on several recommendations
identified in an Independent Program Assessment to address weaknesses in management responsibility, accountability, and
organizational structure, and establishing a dedicated execution team with a focus on managing the first satellite effort.
DTIC
Acquisition; Computer Programming; Computer Programs; Infrared Instruments; Resolution; Software Engineering

20080046418 Software Technology Support Center, Hill AFB, UT USA
Commandments for a Productive Development Environment
Jensen, Randall; Dupaix, Les; Jan 2006; 6 pp.; In English
Report No.(s): AD-A488385; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488385

The software development industry has spent decades -- with little success -- attempting to make large productivity
improvements through technology changes. But some projects have broken the productivity barrier by applying common sense
practices to the people side of the development process. This article gives a set of commandments from lessons learned from
projects with major productivity successes.
DTIC
Computer Programming; Productivity; Software Engineering

20080046419 Naval Air Warfare Center, Patuxent River, MD USA
Using TSP With a Multi-Disciplined Project Management System
Chick, Timothy A; Mar 2006; 6 pp.; In English
Report No.(s): AD-A488387; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488387

The Team Software Process (SM) (TSP(SM)) provides an extraordinary amount of data, including project planning and
tracking data in terms of task hours and earned value, but it does not provide a mechanism for incorporating the plans of
multiple teams, which do not all use TSP. In today’s world of large and complex systems, the project must consist of multiple
disciplines such as software engineers, system engineers, hardware engineers, domain experts, test engineers, and other
support personnel. To plan and track a multi-discipline project, a consolidated plan must be created and tracked. Not all
disciplines are able or willing to use TSP, so traditional project planning and tracking methods must be used for the overall
project.
DTIC
Computer Programming; Management Systems; Project Management; Software Engineering

20080046420 Odyssey Research Associates, Inc., Ithaca, NY USA
Event Logic Assistant (Elan)
Bickford, Mark; Jul 14, 2008; 32 pp.; In English
Contract(s)/Grant(s): FA9550-07-C-0150
Report No.(s): AD-A488389; ATC-NY-TR08-0007; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488389

Report developed under STTR contract for topic AF07-T019. Distributed systems, now crucial to the infrastructure of our
nation, are difficult to understand and design. The most effective way to gain intellectual control over complexity has always
been abstraction. ATC-NY and Cornell University have developed the event logic formalism to permit development of
distributed systems at a high level of abstraction. It provides an implementation-independent way to describe distributed
computation and system requirements. This report describes the design of an Event Logic Assistant (Elan) that provides
powerful automated support for applying event logic to the design and implementation of high-assurance distributed protocols.
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Its guiding principle is that the developer should perform all creative work - formalizing requirements and designing
algorithms - at the highest possible level of abstraction, while automated tools take care of the rest.
DTIC
Computer Programming; Systems Engineering

20080046422 Argonne National Lab., IL USA
Expanding Deployment Modeling into DPO (Distribution Process Owner) Modeling
Van Groningen, Charles; Stevens, Soraya; Jun 2007; 25 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488392; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488392

Analysis of Mobility Platform (AMP) provides modular software support for the planning of logistic support operations.
This briefing gives an overview with a look at future developments.
DTIC
Deployment; Logistics; Software Development Tools

20080046424 Army Communications Electronics Life Cycle Management Command, Fort Monmouth, NJ USA
Cooperative Appraisals for Capability and Risk Evaluation
Glaser, Diane A; Barnett, Michael D; Apr 2006; 6 pp.; In English
Report No.(s): AD-A488400; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488400

The U.S. Army Communications-Electronics Life Cycle Management Command Software Engineering Center is working
with the Software Engineering Institute in creating a framework for cooperative government/industry appraisals for process
improvement and risk evaluation. Traditionally, solicitations for Department of Defense projects have included some sort of
risk evaluation. Though risk evaluations are only one component of a source selection, all bidders underwent the risk
evaluation site visit, costing the government significant time and effort in evaluating potentially several organizations that
would not perform the work solicited. The concept developed is to partially base an award on the merits of a process proposal
with the understanding that an on-site evaluation would follow after contract award. Another aspect of these appraisals is that
representatives from the government and the organization being appraised work together on the appraisal team to jointly
evaluate the organization. This article describes the efforts of the authors in performing post-award cooperative appraisals, the
lessons learned, and the benefits to both the government and the appraised organization.
DTIC
Computer Programming; Contractors; Defense Program; Evaluation; Risk; Software Engineering; System Effectiveness

20080046430 Carnegie-Mellon Univ., Pittsburgh, PA USA
Preview of the Mission Assurance Analysis Protocol (MAAP): Assessing Risk and Opportunity in Complex
Environments
Alberts, Christopher; Dorofee, Audrey; Marino, Lisa; Jul 2008; 89 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8721-05-C-0003
Report No.(s): AD-A488415; CMU/SEI-2008-TN-011; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488415

The SEI Mission-Oriented Success Analysis and Improvement Criteria (MOSAIC) is a management approach for
establishing and maintaining confidence that key objectives will be achieved successfully. The Mission Assurance Analysis
Protocol (MAAP) is one of the assessments included in MOSAIC. A MAAP assessment provides a systematic, in-depth
analysis of the potential for success in distributed, complex, and uncertain environments and can be applied across the life
cycle and throughout the supply chain. It produces a broad, yet detailed, view of a distributed project or process and provides
a foundation for collaboratively managing the success potential of a project or process over time. With MAAP, an operational
model reflecting the current state is first developed. The model is then analyzed to establish the probability of achieving key
objectives as well as to identify any relevant risks and opportunities that can have an impact on the ability to achieve key
objectives. The purpose of this document is to preview the framework, or core set of activities and outputs, that defines a
MAAP assessment. Because MAAP is a work in progress, future documents will reflect, as appropriate, any changes in the
protocol or its underlying concepts.
DTIC
Computer Programming; Protocol (Computers); Risk; Software Engineering
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20080046432 Carnegie-Mellon Univ., Pittsburgh, PA USA
Results of SEI Independent Research and Development Projects
Bass, Len; de Niz, Dionisio; Hansson, Jorgen; Hudak, John; Feiler, Peter H; Firesmith, Don; Klein, Mark; Kontogiannis,
Kostas; Lewis, Grace A; Litoiu, Marin; Plakosh, Daniel; Schuster, Stefan; Sha, Lui; Smith, Dennis B; Wallnau, Kurt; Jul 2008;
53 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8721-05-C-0003
Report No.(s): AD-A488418; CMU/SEI-2008-TR-017; ESC-TR-2008-017; No Copyright; Avail.: Defense Technical Infor-
mation Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488418

The Software Engineering Institute (SEI) annually undertakes several independent research and development (IRAD)
projects. These projects serve to (1) support feasibility studies investigating whether further work by the SEI would be of
potential benefit and (2) support further exploratory work to determine whether there is sufficient value in eventually funding
the feasibility study work as an SEI initiative. Projects are chosen based on their potential to mature and/or transition software
engineering practices, develop information that will help in deciding whether further work is worth funding, and set new
directions for SEI work. This report describes the IRAD projects that were conducted during fiscal year 2007 (October 2006
through September 2007).
DTIC
Computer Programming; Research; Software Engineering

20080046452 Indiana Univ.-Purdue Univ., Indianapolis, IN USA
QoS Composition and Decomposition Model in Uniframe
Sun, Changlin; Aug 2003; 123 pp.; In English
Report No.(s): AD-A488450; N00014-01-1-0746; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488450

Software systems are increasingly large, complex, heterogeneous, distributed and pervasive. The component-based
software development provides a promising methodology for developing large-scale, complex software systems. Component-
based software development advocates developing software systems by selecting commercial-off-the-shelf or in-house
software components and assembling them within appropriate software architectures. This software development
methodology promises software reuse and thus increases development is the prediction of the system quality attributes in the
absence of implementation details of individual software components. In top-down development, it is critical to factor the
system level quality attributes into individual components, and thus facilitate the selection of qualified components. In
bottom-up development, it is important to predict the system wide quality attributes based on the quality attributes of
individual components and the way they compose. This thesis proposes an approach for decomposing and composing quality
of service parameters during development of component-based software systems. The inter-component communication
patterns are identified and their effects on the composition and decomposition of QoS parameters are studied. The effect of
the network and the execution environment on the composition and decomposition of QoS parameters are preliminarily
investigated.
DTIC
Computer Programming; Computer Programs; Decomposition; Software Engineering

20080046454 Air Force Academy, CO USA
Ada 2005 on .NET and Mobile and Embedded Devices
Carlisle, Martin C; Aug 2006; 5 pp.; In English
Report No.(s): AD-A488456; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488456

Ada is well-known for supporting good software engineering practices and for interfacing cleanly with other languages;
these features have only gotten better with Ada 2005. The A# project is an open-source implementation of Ada 2005 for
Microsoft’s .NET Framework. Using A#, programmers can combine Ada code with reusable .NET components, including
modules written in C#, as well as legacy component object model components and Win32 Dynamically Linked Libraries. This
allows leveraging both the software engineering advantages of Ada and the large amount of reusable libraries written for .NET.
Additionally, A# targets portable digital assistants and other mobile and embedded devices.
DTIC
Ada (Programming Language); Compilers; Computer Programming; Embedding; Libraries; Object-Oriented Programming;
Programming Languages; Software Engineering; Wireless Communication
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20080046455 309th Software Maintenance Group (SMXG), Hill AFB, UT USA
Maintaining Sanity in a Multilanguage World
Kartchner, Val C; Aug 2006; 6 pp.; In English
Report No.(s): AD-A488457; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488457

The Ada 2005 standard will help many users, but the reality of working in a frozen, legacy development environment
needs to be addressed. Development in a mixed version (Ada 83 and Ada 95) and mixed language (C and C++) environment
involves dealing with many issues. This article addresses the issues that the author encountered when developing applications
for the Air Force Mission Planning System. These issues fit into three main categories: dealing with Ada strings, using
inter-language interfacing, and using different Ada compilers (83 and 95) but maintaining one code base. This article discusses
several of the technical issues involved in interfacing Ada, C, and C++ from both a syntactical and run-time perspective.
DTIC
Ada (Programming Language); C (Programming Language); C++ (Programming Language); Compilers; Computer
Programming; Management Planning; Software Engineering

20080046457 Marine Corps Technology Services Organization, Kansas City, MO USA
Should your Projects’ Leaders be on Springer?
Kimmerly, Paul; Jun 2006; 3 pp.; In English
Report No.(s): AD-A488459; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488459

This issue of CrossTalk focuses on software projects that fail. Process improvement programs can help a software
program succeed. They can also help it fail. Process improvement programs face a number of challenges within an
organization. These challenges can include fickle or uncaring sponsors, strange behavior, and process envy. Such dysfunctional
behaviors reflect the personalities and culture of the organization. Any organization is a miniature version of society as a
whole. To gain some insight into the effects of dysfunctional behavior in an organization, the author turns to the best
demonstration of dysfunction in our society: The Jerry Springer Show. The author draws a parallel between the problems faced
by process improvement programs to the experiences related on The Jerry Springer Show. He relates some of the dysfunctional
behavior seen on the Springer show that sabotages relationships to the resistance and strange behavior that can sink a process
improvement program.
DTIC
Computer Programming; Failure; Organizations; Project Management; Software Engineering

20080046458 Military Academy, West Point, NY USA
Expanding the Trade Space: An Analysis of Requirements Tradeoffs Affecting System Design
Brantley, Mark W; McFadden, Willie J; Davis, Mark J; Jan 2002; 17 pp.; In English
Report No.(s): AD-A488461; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488461

The Department of Defense Simulation-Based Acquisition (SBA) initiative focuses on identifying opportunities to
improve materiel procurement by using information technologies to increase military utility, decrease life cycle costs, and
decrease the time to develop and field the system. Implementing this initiative requires identifying the necessary analysis tools,
constructing a collaborative environment, and developing a method to make timely decisions based on the results of the
analysis. This paper focuses on the latter two components. In particular, it analyzes the opportunities to implement the SBA
initiative during the development and analysis of the system’s requirements trade space. The authors present a methodology
for a holistic approach to determining the system’s requirements. This methodology seeks to use models and simulations to
support decisions that occur throughout the system’s life cycle while in the system’s concept development phase and then
revisit these decisions as the program matures.
DTIC
Cargo; Computerized Simulation; Decision Making; Government Procurement; Life (Durability); Simulation; Systems
Engineering; Tradeoffs
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20080046484 Carnegie-Mellon Univ., Pittsburgh, PA USA
Verifying Correct Usage of Atomic Blocks and Typestate: Technical Companion
Beckman, Nels E; Aldrich, Jonathan; Aug 2008; 44 pp.; In English
Contract(s)/Grant(s): HR0011-07-1-0019
Report No.(s): AD-A488523; CMU-ISR-08-126; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488523

In this technical report, we present a static and dynamic semantics as well as a proof of soundness for a programming
language presented in the paper entitled, ‘Verifying Correct Usage of Atomic Blocks and Typestate.’ The proof of soundness
consists of a proof of preservation, which shows that well-typed expressions evaluate to other well-typed expressions, and a
proof of progress, which shows that well-typed expressions are either values or can take an evaluation step in the dynamic
semantics. The notion of progress is complicated by a specific notion of a well-typed heap, which ensures that only one
reference in the entire thread-pool can know the exact state of an object of share or pure permission.
DTIC
Atoms; Computers; Logic Design

20080046486 Carnegie-Mellon Univ., Pittsburgh, PA USA
Detecting Change in Human Social Behavior Simulation
McCulloh, Ian; Carley, Kathleen M; Aug 19, 2008; 30 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): DAAD19-01-2-0009
Report No.(s): AD-A488527; CMU-ISR-08-135; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488527

The performance of social network change detection (SNCD) is evaluated using a multi-agent simulation of company
level U.S Army Infantry organizations. Agent interaction is probabilistic, with increased likelihood of communication based
on similarity in skills, role, sub-unit of assignment, military rank, and general personality homophily. Various social network
measures are monitored for change over time with a Cumulative Sum (CUSUM) control chart, an Exponentially Weighted
Moving Average (EWMA), a scan statistic, and a Hamming Distance. Findings show that the average betweenness, the
average closeness, and the standard deviation of eigenvector centrality are social network measures that are well-suited for
SNCD. This research further supports the efficacy of SNCD using statistical process control charts.
DTIC
Change Detection; Detection; Human Behavior; Organizations; Simulation

20080046487 New Mexico State Univ., Las Cruces, NM USA
Some Axioms and Issues in the UFO Dynamic Analysis Framework
Jeffery, Clinton; Auguston, Mikhail; May 2003; 5 pp.; In English
Contract(s)/Grant(s): N00014-01-1-0746; 40473--MA-SP
Report No.(s): AD-A488528; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488528

UFO is a framework for constructing dynamic analysis tools that require varying degrees of access and control over
program executions. UFO combines run time and post-mortem techniques to perform required analyses. Declarative and
imperative notations are provided for constructing monitors at appropriate semantic levels. Multiple analyses can be bundled
into a given monitor, and multiple monitors can be applied to a given target program execution. This paper presents the central
tenets of UFO, along with our current set of research challenges.
DTIC
Axioms; Computer Programming; Software Engineering; Unidentified Flying Objects

20080046561 Lockheed Martin Corp., Suffolk, VA USA
Hyperion Intelligence Dashboards and Experimentation at Lockheed Martin’s Center for Innovation
Notarnicola, Steve; Franz, Matt; Byrd, A J; Jun 1, 2007; 15 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488581; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Experimentation Data Process: *Lockheed Martin experimentation at the Center for Innovation, -Constructive
Simulations, -Human-in-the-Loop Simulation; *Two main issues; -Data Extraction/Storage, -Data Manipulation/Reduction;
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*Early Experimentation (2006 Processes), -Post Run extraction, -Manual reduction/consolidation; *Current Experimentation
(2007 Processes), -Real-Time and Post Run extraction, -Hyperion Intelligence for Data reduction
DTIC
Data Processing; Hyperion; Intelligence; Software Development Tools

20080046575 Science Applications International Corp., Hanover, MD USA
The Resource Allocation Strategy Evaluator (RASE): A Decision Support Tool for Allocating Resources to Computer
Network Operations (CNO) Requirements
Lindquist, Todd; Quill, Chad; Jun 2007; 20 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488631; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Resource Allocation Strategy Evaluator (RASE) is a decision support tool developed in 2006 to: 1) Highlight the
implications of different strategies available for resourcing requirements and 2) Automate resource allocation.
DTIC
Budgeting; Computer Networks; Decision Support Systems; Resource Allocation; Resources Management

20080046579 Naval Postgraduate School, Monterey, CA USA
Automated Behavior Property Verification Tool
Leo, John K; Sep 2008; 157 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488651; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Computer generated forces (CGF) simulations have entities as actors in their simulation. A type of CGF in which the
entities have limited autonomy is semi-automated forces (SAF). The SAF system for this thesis research is OneSAF, a near
real-time SAF that offers raw data collection of the entities in a particular simulation scenario. The data collection files vary
in size from 500 kilobytes to larger than four gigabytes. Entity behavior property verification (BPV) is an integral part of SAF
simulation software testing. The purpose for this research is to provide immediate feedback to the system user/developer as
to what an entity had done in a scenario. From the simulation point of view, it provides answers to questions like Did the entity
route shortest distance to destination? From the developer’s point of interest, the BPV can provide insight to flaws in the
model, such as a vehicle crossing a river where a bridge does not exist. Automated BPV (ABPV) takes one step further by
minimizing hard coding of tools that process collection files. ABPV allows portability of the product of this thesis to other
systems. ABPV Tools (ABPVT) of this thesis is designed to run in Linux and Windows and will be included in future
distributions of OneSAF as an intricate part of the testing suite.
DTIC
Computerized Simulation; Program Verification (Computers)

20080046594 Naval Postgraduate School, Monterey, CA USA
Prototype Development of Low-Cost, Augmented Reality Trainer for Crew Service Weapons
Conger, Nathan; Sep 2008; 83 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488711; No Copyright; Avail.: Defense Technical Information Center (DTIC)

A significant emerging threat to coalition forces in littoral regions is from small craft such as jet skis, fast patrol boats,
and speedboats. These craft, when armed, are categorized as Fast Inshore Attack Craft (FIAC), and their arsenal can contain
an array of weapons to include suicide bombs, crew-served weapons, anti-tank or ship missiles, and torpedoes. While these
craft often have crude weapon technologies, they use an asymmetric tactic of large numbers of small, cheap, poorly armed
and armored units to overwhelm coalition defenses. Training on crew-served weapons on coalition ships has not advanced to
meet this new threat. The current training methods do not satisfactorily train the following skills: Rules of engagement (ROE),
marksmanship against highly maneuverable targets, threat prioritization, target designation, field of fire coordination,
coordinated arms effects, or watch station to CIC communications. The creation of a prototype Augmented Reality Virtual At
Sea Trainer (AR-VAST) shows that emerging augmented reality technologies can overcome limitations of traditional training
methods. A fully developed AR-VAST system would be a deployable technology solution that uses in-place weapon systems
as trainers in real-world environments with simulated enemy targets. While the AR-VAST architecture can be expanded to
allow for training and coordination with multiple weapon operators, phone talkers, and bridge teams for maximum training
effectiveness, the current prototype addresses the primary issue of identification and marksmanship.
DTIC
Crews; Low Cost; Prototypes; Training Devices; Virtual Reality
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20080046595 Bae Systems Advanced Information Technologies, Inc., Burlington, MA USA
An Integrated Development Environment for PMESII Model Authoring, Integration, Validation and Debugging
Melhuish, James; Jun 1, 2007; 28 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8750-06-C-0086
Report No.(s): AD-A488722; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Agenda: *Background *CMIST Overview -Architecture -Concept of Operations *PMESII IDE -Model Representation
-Model Integration -Model Execution *Commander’s IDE -Model Authoring -Model Debugging -Model Visualization
*Experimental Results *Future Work *Conclusions
DTIC
Computerized Simulation; Environment Models; Program Verification (Computers)

20080046612 Naval Postgraduate School, Monterey, CA USA
Digital Communications Over Non-Fading and Fading Channels
Hernandez, Jr, Jose H; Sep 2008; 95 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488764; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The objective of this thesis is to enhance the ability of the Improved Many-on-Many (IMOM) software package to analyze
modern digital communication systems using available intelligence. Currently, IMOM can only be used to analyze analog
communication systems, but modern systems are, increasingly digital. In this thesis, the probability of bit error expressions
for many common digital modulation techniques, both binary and non-binary, are inverted to obtain expressions for the
required signal-to-noise ratio as a function of probability of channel bit error. Furthermore, results are obtained not only for
a non-fading channel but for channels modeled as either Rayleigh or Ricean. These equations can be implemented in IMOM
to increase the accuracy of the link budget analysis when the specific modulation type being evaluated is known. This thesis
takes the approach of determining probability of channel bit error rather than information bit error, which allows generic
solutions independent of the specifics of the system under investigation as long as the particular modulation type is known.
When even greater accuracy is desired, system specifics such as the type of error control coding must be taken into account.
As an example of this, the Joint Tactical Information Distribution System (JTIDS) is considered.
DTIC
Computer Programs; Fading; Pulse Communication

20080046616 Naval Postgraduate School, Monterey, CA USA
Development of a Human Performance Model as a Baseline for Automatic Change Detection Software Capabilities in
Mine Warfare
Barrett, Jason S; Sep 2008; 51 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488777; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This study focused on the development of a human performance model as a baseline performance capability for automatic
change detection software for use in mine warfare. Through a series of survey images, operator performance was observed
under a variety of sonar image conditions, including increasing clutter levels and changes in image altitude and orientation.
While a rough model was developed utilizing only the physical attributes of the images, to obtain a close fit between the model
and actual observations, the variability of personal proficiency was included in the final model. The inclusion of this parameter
greatly improved model accuracy and highlights the need to better understand differences between operator performances in
mine warfare planning.
DTIC
Change Detection; Detection; Human Performance; Performance Prediction; Warfare

20080046618 Naval Postgraduate School, Monterey, CA USA
Missile Defense Certification: Examination of the U.S. Navy Aegis Warship and U.S. Army Patriot Crew Certification
Process
Biggs, Robert C; Sep 2008; 112 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488779; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The process employed by Naval Surface Forces to capture information during warfare certification is enabled by a
computer-based feedback mechanism. The Surface Force Type Commander employs two information management system
models in the form of Training and Operational Readiness Information Service (TORIS) and Training Figure of Merit (TFOM)
to report progress, capture data, compare trends, and achieve training and certification process efficiency. These systems have
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advantages that can be recognized and capitalized upon by other elements within the Ballistic Missile Defense community.
This thesis examines how two Ballistic Missile Defense elements Naval Aegis units and Army Patriot units leverage
technology to capture data as part of the certification timeline and the degree of alignment between the certification processes
of the elements. It is recommended that an initiative be undertaken to record and retain data associated with certification events
down to a granular (unit) level. It is further recommended that the Patriot community in particular consider an information
technology solution for the issue of unit-level readiness management.
DTIC
Antimissile Defense; Certification; Missile Defense; Navy

20080046627 Naval Postgraduate School, Monterey, CA USA
Clandestine Message Passing in Virtual Environments
Rippeon, Ryan; Sep 2008; 82 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488794; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Virtual Environments (VEs) present a new challenge for government officials attempting to monitor computer networks
for terrorist communication. VEs bring new dimensions to online communication through visual appearance and state
maintaining servers. In this thesis, various VEs will be explored to study what current abilities and usage patterns exist. Once
characteristics of the VEs are established, clandestine methods for passing information will be developed along with proof of
concepts. Visual cues, steganography and autonomous bots will be examined. Monitoring techniques are then discussed to
attempt observation and analysis of this information at various levels. The expectation is that these results will improve
awareness and solidify an understanding of the more surreptitious capabilities present in these networked environments.
DTIC
Computer Networks; Message Processing; Messages; Terrorism; Virtual Reality

20080046640 Naval Postgraduate School, Monterey, CA USA
Computer Aided Method for System Safety and Reliability Assessments
Roycroft, Steven M; Sep 2008; 95 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488842; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The objective of this study was to determine a methodology for implementing feedback loops into a logical, automated,
computer assisted probability assessment tool. A tool exists called the GO program, which allows for systems to be modeled
in a block diagram or schematic format and then analyzed in a structured manner to determine the probabilities of outcome
events. The challenge was to incorporate a method for analyzing feedback loops. Given the difficulty involved with using
computer code to analyze feedback loops, reliability engineers would normally create two separate models. To allow for a
single model to be used and achieve consistent and repeatable results, a methodology for creating multiple layers of feedback
loops in increasing complexity has been analyzed for use with the GO program. Monte Carlo simulations for each of these
representative models have been constructed and analyzed to validate the adequacy of the GO program to effectively create
probabilities of event success and failure. With the demonstrated ability of the GO program to correctly model feedback loops,
it clears a path for the Department of Defense to investigate the benefits of adopting a standardized approach for the analyses
of complex systems.
DTIC
Computer Aided Design; Computer Techniques; Reliability; Safety Factors; Systems Engineering

20080046641 Naval Postgraduate School, Monterey, CA USA
A Dynamic Model of the Work Force at the Naval Air Weapons Station China Lake
Spearow, William H; Sep 2008; 81 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488848; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Outsourcing entered the lexicon during the 1980s and today is a standard practice in the Department of Defense.
Contractors are now filling jobs that traditionally have been held by government employees. As yearly budgets change, the
decision to outsource or not outsource government jobs has placed a significant burden on project managers. This thesis
focuses on the dynamic modeling of a work force labor mix consisting of civilian and contractor workers. It gives the
government manager a tool to determine the optimum work force numbers for a given work load demand. It is envisioned that
local managers will be able to use this study to make a more balanced and informed decision when hiring civilian and contract
workers. The work force at the Naval Air Warfare Center Weapons Division (NAWCWD) consists of civilian and contractor
workers, each of which are governed by separate policies making work force forecasts more difficult. The objective of this
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thesis was to develop a computer simulation to find the most acceptable fiscal labor mix for NAWCWD that would minimize
labor costs while preventing drastic management actions such as a reduction in force or serious cost overruns due to an overly
large, underemployed workforce. The study identified the parameters that management could most influence to change the
work force labor mix: acceptance of work rate, rate of successful hires, and rate of separation for both civilian and contract
workers. The results clearly show that parameters such as rate of separation and rate of successful hires and acceptance of work
have a significant impact on the dynamics of the work force labor mix. Managers’ response to hiring and attrition can be
adjusted to effect changes on the system.
DTIC
Allocations; California; Contractors; Dynamic Models; Labor; Optimization; Personnel; Workloads (Psychophysiology)

20080046647 Carnegie-Mellon Univ., Pittsburgh, PA USA
A Field Study in Static Extraction of Runtime Architectures
Abi-Anton, Marwan; Aldrich, Jonathan; Jun 2008; 21 pp.; In English
Contract(s)/Grant(s): NSF-CCF-0546550; HR00110710019
Report No.(s): AD-A488883; CMU-ISR-08-133; No Copyright; Avail.: Defense Technical Information Center (DTIC)

We recently developed a static analysis to extract runtime architectures from object-oriented programs written in existing
languages. The approach relies on adding ownership domain annotations to the code, and statically extracts a hierarchical
runtime architecture from an annotated program. We present promising results from a week-long on-site field study to evaluate
the method and the tools on a 30-KLOC module of a 250-KLOC commercial system. In a few days, we were able to add the
annotations to the module and extract a top-level architecture for review by a developer.
DTIC
Extraction; Object-Oriented Programming

20080046648 Naval Postgraduate School, Monterey, CA USA
The Next Step to Creating a More Efficient Form of Paperless Contracting
Sweet, Gerald L; Sep 2008; 83 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488886; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The purpose of this project is to explore the early years of paper-based procurement and chart the progression to paperless
contracting. This will be followed by the Department of Defense’s next step to further improve procurement software and user
interfaces. This will be contrasted against the Army’s further refinement of their enterprise system that only removes the paper
from an otherwise archaic procurement system. The author, a contracting officer whose background includes programming,
business administration, management information systems, geographic information systems, and systems design, will explore
the future of possible procurement solutions. This will include web-based enterprise architecture and the user interface.
DTIC
Computer Programs; Contract Management; Government Procurement; Graphical User Interface; Optimization;
Procurement

20080046751 Army Research Development and Engineering Command, Fort Belvoir, VA USA
MATREX: A Unifying Modeling and Simulation Architecture for Live-Virtual-Constructive Applications
Hurt, Tom; McGlynn, Lana; May 23, 2007; 15 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488551; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488551

MATREX Purpose: To develop a composable modeling and simulation environment wherein a collection of multi-fidelity
models, simulations and tools can be integrated into an established architecture for conducting analysis, experimentation and
technology trade-offs for RDECOM and others.
DTIC
Computerized Simulation; Simulation

20080046772 Office of Inspector General, Arlington, VA USA
Opportunities to Enhance U.S. Democracy-Building Strategy for Iraq
Warren, David R; Buhaissi, Ziad; Kennedy, Mike; Oct 22, 2008; 32 pp.; In English
Report No.(s): AD-A488414; SIGIR-09-001; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488414

Since 2004, the Department of State (DoS) and U.S. Agency for International Development (USAID) have obligated more
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than $1.9 billion for democracy-building programs in Iraq. Public Law 110-28 requires the Secretary of State to provide the
Senate and House Committees on Appropriations a comprehensive, long-term strategy, with goals and expected results, for
strengthening and advancing democracy in Iraq. 1 In July 2007, the DoS and USAID issued an overall strategy for democracy
and governance in Iraq for 2007 through 2010. The overall goal is for Iraqi citizens, civil society, and democratic institutions
to work cooperatively to reduce violence and build a sustainable, accountable, and responsive system of governance. To help
achieve this goal, the strategy contains the following strategic objectives: (1) institutionalize democratic political and
legislative processes that resolve disputes peacefully; (2) improve the capacity and accountability at all levels of government;
and (3) foster the environment for and development of Iraqi’s civil society and media to operate independently, freely, and
effectively to promote democracy, transparency, tolerance, and respect for human rights. SIGIR’s review of prior Government
Accountability Office (GAO) reports showed that GAO has identified six characteristics of an effective national strategy that
offer policymakers and implementing agencies a management tool to help ensure accountability and more effective results.
GAO identified these six desirable characteristics based on their underlying support in legislative or executive guidance and
the frequency with which they were cited in other sources.
DTIC
Iraq; Operating Systems (Computers)

20080046780 Air Force Research Lab., Mesa, AZ USA
Warfighter Readiness Research Division 2000 IMTA Conference Papers
Bennett, Jr , Winston; Crane, Peter; Tucker, Richard; Nov 2000; 27 pp.; In English
Contract(s)/Grant(s): Proj-2743
Report No.(s): AD-A488311; AFRL-RH-AZ-PR-2000-0001; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488311

The 42nd Annual Conference of the International Military Testing Association met in Edinburgh, Scotland, on 7-9 Nov
2000. Representatives of various armed services of the US and other nations.This conference fosters improved personnel
assessment for behavioral measurement, occupational analysis, manpower analysis, simulation models, training programs,
selection methodology, survey and feedback systems. It promotes cooperation in the exchange of assessment procedures and
instruments, and promotes assessment of military personnel as a scientific adjunct to modern military personnel management.
Attached are three papers prepared by personnel of the Air Force Research Laboratory’s Warfighter Readiness Research
Division, relevant to the objectives of this conference which are included in the conference proceedings.
DTIC
Computerized Simulation; Conferences; Military Technology; Personnel Management; Research and Development

20080046786 Army Research Development and Engineering Command, Fort Belvoir, VA USA
MATREX Leads the Way in Implementing New DOD VV&A Documentation Standards
McGlynn, Lana; Hurt, Tom; May 24, 2007; 16 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488552; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488552

MATREX Purpose: To develop a composable modeling and simulation environment wherein a collection of multi-fidelity
models, simulations and tools can be integrated into an established architecture for conducting analysis, experimentation and
technology trade-offs for RDECOM and others.
DTIC
Computerized Simulation; Government Procurement

20080046978 NASA Johnson Space Center, Houston, TX, USA
Survey of Software Problems with Impacts to ‘Campout’ Protocol Extravehicular Activity (EVA) Prebreathe
Diderich, Greg; Matty, Christopher M.; [2009]; 1 pp.; In English; International Conference on Environmental Sciences, 12-16
Jul. 2009, Savannah, GA, USA
Contract(s)/Grant(s): L034-ET00-0300; No Copyright; Avail.: Other Sources; Abstract Only

During International Space Station campout protocol ExtraVehicular Activity (EVA) preparations, the crew is isolated
overnight in the small airlock volume in a reduced pressure, oxygen enriched atmosphere. As such, there are special
considerations for the software in terms of air composition, pressure control and emergency responses. For one, the ISS
software must monitor and manage two distinct atmospheres. Also, the small airlock volume is especially sensitive to small
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changes in the environment, and what would be a minor emergency in the larger vehicle volume can have catastrophic results
in the isolated airlock. Finally, in cases of emergency, the crew needs to rapidly egress the airlock, which requires an
aggressive automatic repressurization to equalize pressure on the hatch. This paper will describe the software which is
modified for the airlock campout protocol. In addition, the paper will describe the software problems and hardware problems
with software workarounds which have affected campout protocol.
Author
Computer Programs; Extravehicular Activity; Pressure Regulators; Air Locks; Oxygen; Emergencies

20080047082 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Making Use of a Decade of Widely Varying Historical Data: SARP Project ‘Full Life-cycle Defect Management’
Shull, Forrest; Bechtel, Andre; Feldmann, Raimund L.; Regardie, Myrna; Seaman, Carolyn; September 2008; 9 pp.; In
English; Software Assurance Symposium (SAS 2008), 9-11 Sep. 2008, Morgantown, WV, USA; Original contains color
illustrations
Contract(s)/Grant(s): NNG05GE77G; Copyright; Avail.: CASI: A02, Hardcopy

This viewgraph presentation addresses the question of inspection and verification and validation (V&V) effectiveness of
developing computer systems. A specific question is the relation between V&V effectiveness in the early lifecycle of
development and the later testing of the developed system.
CASI
Program Verification (Computers); Software Reliability; Systems Analysis; Systems Engineering; Checkout; Software
Engineering

20080047152 Carnegie-Mellon Univ., Pittsburgh, PA USA
CEMAP II: An Architecture and Specifications to Facilitate the Importing of Real-World Data into the CASOS
Software Suite
Frantz, Terrill L; Carley, Kathleen M; Aug 1, 2008; 23 pp.; In English
Contract(s)/Grant(s): N00014-06-1-0104
Report No.(s): AD-A488524; CMU-ISR-08-130; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488524

An often overbearing logistical problem that social network researchers and analysts face is the challenge of carrying out
the basic data processing steps necessary to transform real-world source data into a form that is formatted specifically to the
requirements of particular social network analysis software. In particular, this paper focuses on resolving the variety of
real-world data forms that must be transformed into the format necessities of the software suite developed at the Center for
Computational Analysis of Social and Organizational Systems (CASOS) at Carnegie Mellon University. This data processing
or programming problem, while rather straightforward, can be daunting to non-I.T. users of these -- and any -- software tools,
and at best case, laboriously costly for the programming savvy. This report outlines and describes a software architecture and
user paradigm to address this ubiquitous problem. This report provides a basis for later detailed design and implementation
of the ideas put forth in this report which will ultimately results in tangible features being made available and fully operational
for users of the CASOS software suite (ORA, AutoMap, and Construct).
DTIC
Software Development Tools; Analysis (Mathematics); Architecture (Computers)

62
COMPUTER SYSTEMS

Includes computer networks and distributed processing systems. For information systems see 82 Documentation and Information
Science. For computer systems applied to specific applications, see the associated category.

20080045946 Clemson Univ., SC USA
Topology Control from Bottom to Top
Steenstrup, M; Jun 2004; 56 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485250; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485250

No abstract available
Topology; Control
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20080046160 NASA Stennis Space Center, Stennis Space Center, MS, USA
John C. Stennis Space Center: Partnerships for ISHM Technology Development and Applications
Figueroa, Jorge F.; Schmalzel, John; Turowski, Mark; Morris, John; Smith, Harvey; Oct. 6, 2008; 1 pp.; In English;
International Conference on Prognostics and Health Management, 6-9 Oct. 2008, Denver, CO, USA; Original contains color
illustrations
Contract(s)/Grant(s): NNS04AB67T
Report No.(s): SSTI-2200-0108; No Copyright; Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046160

This poster shows the partners that work with NASA’s Stennis Space Center’s NASA Test Operations Group in
development of Integrated Systems Health Management (ISHM) applications for various programs. The partners are from
universities, other US government agencies, private firms and other NASA Centers.
CASI
Systems Integration; Systems Management; Systems Engineering; Systems Health Monitoring; NASA Programs; Projects

20080046225 George Washington Univ., Washington, DC USA
Cross-Layer or Not? 10 dB or not 10 dB. Panel Discussion
Pickholtz, Ray; Jun 2004; 7 pp.; In English
Report No.(s): AD-A485368; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485368

No abstract available
Computer Networks; Architecture (Computers)

20080046228 Maryland Univ., College Park, MD USA
Attacks and Defenses Utilizing Cross-Layer Interactions in MANET
Baras, John S; Radosavac, Svetlana; Jun 2004; 23 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485409; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485409

No abstract available
Networks; Computer Information Security; Detection

20080046232 Illinois Univ., Urbana-Champaign, IL USA
iMAQ: An Integrated Mobile Ad-hoc QoS Framework. Cross-Layer Design for Data Accessibility in Mobile Ad Hoc
Networks
Nahrstedt, Klara; Shah, Samarth; Chen, Kai; Xue, Yuan; Jun 2004; 24 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485401; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485401

No abstract available
Communication Networks; Architecture (Computers)

20080046235 Stanford Univ., Stanford, CA USA
Can Cross-Layer Techniques Enhance the Performance of Tactical Military Networks - Panel Discussion
Goldsmith, Andrea; Jun 2004; 9 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485369; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485369

No abstract available
Topology; Effıciency

20080046383 USA Joint Forces Command, Suffolk, VA USA
Integrating Training through a Bonded Star Knowledge Information Network
Hoover, Alex; Krinock, Jeff; Jun 2007; 21 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488306; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488306

Military training transformed through the use of the Joint Knowledge Online Portal.
DTIC
Education; Internets
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20080046427 Carnegie-Mellon Univ., Pittsburgh, PA USA
Bayesian Mixed-Membership Models of Complex and Evolving Networks
Airoldi, Edoardo M; Dec 2006; 234 pp.; In English
Contract(s)/Grant(s): R01-AG023141-01; N00014-06-1-0772
Report No.(s): AD-A488405; CMU-ISRI-06-125; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488405

This thesis provides a methodological framework for the statistical analysis of complex graphs and dynamic networks.1
In it, I develop probabilistic algorithms that generate, evolve and integrate a heterogeneous collection of graphs, I study the
statistical models these algorithms implicitly specify, and I develop strategies for estimating the set of quantities on which they
depend in the context of applications to social and biological networks.
DTIC
Bayes Theorem; Networks

20080046435 Defense Contract Management Agency, Alexandria, VA USA
Using Grid Computing within the Department of Defense
Garretson, Peter; Kundiger, Richard; Jun 24, 2008; 19 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488421; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488421

The Department of Defense has massive amounts of data that require analysis. Purchase and maintenance of
supercomputers to process this information, or leasing of supercomputer resources, is very expensive. DoD already has a
supercomputer available to it via distributed or grid computing by making use of the millions of PCs within the department.
Using CPU and memory scavenging agents DoD has the potential to harness over 70 Petaflops of computer capacity using
existing equipment with minimal additional investment. This platform could then be used to perform advanced modeling,
advanced simulation, deep data mining and evolutionary analysis.
DTIC
Defense Program; Grid Computing (Computer Networks); Supercomputers

20080046472 Army Test and Evaluation Command, Alexandria, VA USA
Net-Enabled Battle Command: System-of-System Test and Evaluation Concept
Hill, Dwayne T; Chan, Erika; Woods, Mitchell; Jun 13, 2007; 41 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488491; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488491

Agenda: *Net-Enabled Battle Command Test and Evaluation Concept; *Mission Domain Metric Development
Methodology; *Mission Metrics: -Speed of Command, -Self-synchronization, -Information Superiority, -Force Agility;
*Cognitive Domain Mapping
DTIC
Communication Networks; Evaluation; System Effectiveness

20080046501 Carnegie-Mellon Univ., Pittsburgh, PA USA
Random Graph Standard Network Metrics Distributions in ORA
Carley, Kathleen M; Kim, Eunice J; Mar 2008; 34 pp.; In English
Contract(s)/Grant(s): N00014-06-1-0104; N00014-06-1-0921
Report No.(s): AD-A488562; CMU-ISR-08-103; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488562

Networks, and the nodes within them, are often characterized using a series of metrics. Illustrative graph level metrics
are the characteristic path length and the clustering co-efficient. Illustrative node level metrics are degree centrality,
betweenness centrality, closeness centrality, and eigenvector centrality. A key issue in using these metrics is how to interpret
the values; e.g., is a degree centrality of .2 high? With normalized values, we know that these metrics go between 0 and 1,
and while 0 is low and 1 is high, we don’t have much other interpretive information. Here we ask, are these values different
than what we would expect in a random graph. We report the distributions of these metrics against the behavior of random
graphs and we present the 95% most probable range for each of these metrics. We find that a normal distribution well
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approximating most metrics, for large slightly dense networks, and that the ranges are centered at the expected mean and the
endpoints are two (sample) standard deviations apart from the center.
DTIC
Computer Networks; Graph Theory

20080046562 Michigan State Univ., East Lansing, MI USA
Multibiometric Systems: Fusion Strategies and Template Security
Nandakumar, Karthik; Jan 2008; 250 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W911NF-06-1-0418
Report No.(s): AD-A488585; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Multibiometric systems are gaining popularity because they are able to overcome limitations such as non-universality,
noisy sensor data and susceptibility to spoof attacks common in unibiometric systems. We address two critical issues in the
design of a multibiometric system, namely, fusion methodology and template security. We propose a fusion methodology
based on the Neyman-Pearson theorem for combination of match scores provided by multiple biometric matchers. The
likelihood ratio (LR) test used in the Neyman-Pearson theorem directly maximizes the genuine accept rate (GAR) at any
desired false accept rate (FAR). We extend the likelihood ratio based fusion scheme to incorporate the quality of the biometric
samples. The LR framework can be used for designing sequential multibiometric systems by constructing a binary decision
tree classifier based on the marginal likelihood ratios of the individual matchers. The use of image quality information further
improves the GAR to 90% at a FAR of 0:001%. Next, we show that the proposed likelihood ratio based fusion framework
is also applicable to a multibiometric system operating in the identification mode. We investigate rank level fusion strategies
and propose a hybrid scheme that utilizes both ranks and scores to perform fusion in the identification scenario. Fusion of
multiple biometric sources requires storage of multiple templates for the same user corresponding to the individual biometric
sources. Template security is an important issue because stolen biometric templates cannot be revoked. We propose a scheme
for securing multibiometric templates as a single entity using the fuzzy vault framework. We have developed fully automatic
implementa- tions of a ngerprint-based fuzzy vault that secures minutiae templates and an iris cryptosystem that secures iris
code templates. We also demonstrate that a multibiometric vault achieves better recognition performance and higher security
compared to a unibiometric vault.
DTIC
Biometrics; Security; Templates

20080046646 Naval Postgraduate School, Monterey, CA USA
Architecting a Net-Centric Operations System of Systems for Multi-Domain Awareness
Ruegger, Keith L; Sep 2008; 103 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488875; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Maritime domain awareness (MDA) entails knowing what is happening in the oceans and waterways that could affect the
security or environment of the USA. With a focus on potential attack vessels (PAV) as threats in the maritime domain, a
multidomain system of systems (SoS) is needed to exploit and integrate information from multiple sources, including sensors,
databases, and intelligence, to provide reconnaissance, surveillance, and information used in the formulation of a common
operational picture (COP), which is a tool to effect maritime domain awareness. In this thesis, the best architecture of
net-centric operations (NCO) multidomain SoS for MDA is determined, employing an integrated systems engineering
methodology for analyzing and ranking system of systems architectures. This methodology involves the use of process
modeling, modeling of an SoS with the systems modeling language (SysML), and subsequent conversion of the resulting
SysML diagrams into an Extend (trademark) executable simulation model used in a simulative study conducted to evaluate
three multidomain awareness SoS architecture alternatives in terms of the time to establish a COP and the probability of COP
accuracy. Of the three architecture alternatives, a conceptual SoS whose constituent systems are connected in a distributed
network with a high degree of connectivity is found to take the least amount of time to establish a COP and to have a high
probability of COP accuracy. It can thus be considered to be the best of the three MDA SoS architecture alternatives. The
results indicate that, in a distributed network, which is the backbone of net-centric operations, direct links between the sensors
and the coalition C2 center reduce the time to establish a COP. The integrated systems engineering methodology for analyzing
SoS architectures provides an effective framework and tool for designing and analyzing complex SoS in general and NCO
MDA SoS in particular.
DTIC
Images; Information Systems; Oceans; Systems Engineering; Waterways
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20080046667 Naval Postgraduate School, Monterey, CA USA
Enhanced Detection of Orthogonal Radar Waveforms Using Time-Frequency and Bi-Frequency Signal Processing
Techniques
Kistner, Patrick B; Crescitelli, David M; Sep 2008; 135 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488979; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis investigates the periodic autocorrelation function (PACF) and periodic ambiguity function (PAF) for
orthogonal continuous waveform (CW) modulations used in netted low probability of intercept (LPI) radar. Three orthogonal
polyphase sequences and one frequency coding sequence are examined and their PACF and PAF characteristics are quantified.
The Wigner-Ville distribution (WVD) and quadrature mirror filter bank (QMFB) time-frequency signal processing techniques
and the cyclostationary bi-frequency technique (often used in non-cooperative intercept receivers) are used to detect the
orthogonal CW signals and extract their parameters. The results shows that a combination of the techniques used were able
to extract the basic signal parameters of bandwidth and code period from the polyphase waveforms and also the frequency
hop slots and code length from the frequency coding sequence. The concept of using a swarm of unmanned aerial vehicles
(UAV) is examined from the viewpoint of a coordinated group of netted intercept receivers in search of an LPI radar network.
DTIC
Frequencies; Networks; Radar; Radar Detection; Signal Processing; Time Signals; Waveforms

20080046759 Columbia Univ., New York, NY USA
Large Scale System Defense
Bellovin, Steven M; Stolfo, Salvatore J; Keromytis, Angelos D; Oct 2008; 25 pp.; In English; Original contains color
illustrations
Contract(s)/Grant(s): FA8750-06-2-0221; Proj-NICE
Report No.(s): AD-A488369; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488369

The objective of this effort was to investigate techniques for allowing networks composed of many hundreds, thousands,
or even millions of commodity computers to protect themselves against a variety of security threats. As a result we developed
a number of system prototypes and experimentally demonstrated their effectiveness: an automatic patch generation prototype
that can detect previously unknown attacks and create fixes that maintain both integrity and availability of the target
application in over 95% of cases with minimal performance overhead; a technique for allowing in situ testing of security
patches without affecting the stability or functionality of the production system, using speculative parallel execution; Anagram,
a new content-based anomaly detection (AD); Aeolos, a distributed intrusion detection and event correlation infrastructure;
STAND, a training-set sanitization technique applicable to ADs requiring unsupervised training; POLYMORPH, an evaluation
of the strength of metamorphic engines demonstrating the infeasibility of signature-based filtering devices; and an integrated
software diversification system based on Instruction Set Randomization.
DTIC
Anomalies; Data Transmission; Security; Wide Area Networks

63
CYBERNETICS, ARTIFICIAL INTELLIGENCE AND ROBOTICS

Includes feedback and control theory, information theory, machine learning, and expert systems. For related information see also
54 Man/System Technology and Life Support.

20080045865 Mitretek Systems, Inc., Falls Church, VA, USA; National Inst. of Standards and Technology, Gaithersburg,
MD, USA
Studies of Biometric Fusion
Ulery, B.; Hicklin, A.; Watson, C.; Fellner, W.; Hallinan, P.; Sep. 2006; 26 pp.; In English
Report No.(s): PB2009-101858; NISTIR-7346; No Copyright; Avail.: National Technical Information Service (NTIS)

This is a report of a series of studies of score-level biometric fusion, in which face and fingerprint data from 187,000
individuals was used to compare several score-level fusion techniques and measure the effectiveness of fusing data in various
combinations: multi-modal, multi-instance, multi-sample, and multi-matcher. The primary dataset was from an operational law
enforcement source, and includes 65,000 mated (genuine) sets of face images (mugshots) and segmented slap livescan
fingerprints, and 122,000 non-mated (imposter) sets. All images were compliant with ANSI/NIST-ITL 2000 image format
specifications: fingerprint images were 500ppi, 8-bit grayscale, WSQ-compressed images from FBI-certified scanners; face
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images were typically 384 by 480 pixel, color JPEG compressed images. The face images, though typical of mugshots, did
not control background, lighting, or pose according to best practice. Three fingerprint and three face matchers were used.
These were among the most accurate matchers from the NIST SDK evaluations. Single-finger 1:1 matching accuracy for the
fingerprint matchers ranged from 93-99+% true accept rate at a false accept rate of 0.0001, depending on the finger position
and matcher.
NTIS
Biometrics; Image Analysis; Identities

20080046239 Army Research Lab., Aberdeen Proving Ground, MD USA
Juxtaposition of Inertial Navigation Sensor and Camera Egomotion Estimates of Ground Vehicle Trajectory: Results
and Implementation Details
Haas, Gary A; Oberle, William F; Oct 2003; 31 pp.; In English; Original contains color illustrations
Report No.(s): AD-A485430; ARL-TR-3096; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485430

Accurate knowledge of the pose (position and orientation) is essential to the unmanned ground vehicle’s (UGV) ability
to follow a prescribed path and to reach a specified location, which is the essence of autonomous mobility. An essential
element of an autonomous UGV’s sensor suite is the navigation sensor. Given appropriate processing, other UGV terrain
sensors can also provide independent estimates of vehicle pose or derivatives thereof that can be fused with the navigation
data to provide a more robust knowledge of pose and implicitly, of registration between the two sensors. Improved accuracy
of UGV pose in turn enables improved accuracy of terrain geometry estimates. In this report, we describe a precursor to fusion,
which is juxtaposition of consistent entities ( apples to apples ). Trajectories of pose estimates are recorded as a surrogate UGV
traverses rough terrain, one trajectory from an inertial UGV navigation sensor, and its counterpart from egomotion extracted
in post-processing from a forward looking video camera. The sensors and the relevant aspects of the data collection
methodology are described, as are the streams of pose estimates. We explain the procedure adopted for temporally aligning
the data streams and the assumptions concerning registration under which the streams are juxtaposed. A notation is developed
to relate the myriad coordinate frames implicit in the application. The juxtaposition is presented graphically, with
recommendations for subsequent studies with the intent of achieving fusion. A small related study evaluating the possibility
of calculating the registration from pose trajectories is reported.
DTIC
Cameras; Detectors; Estimates; Inertial Navigation; Navigation Instruments

20080046378 Defence Science and Technology Organisation, Canberra, Australia
A Taxonomy of Network Centric Warfare Architectures
Dekker, Anthony; Jan 2008; 15 pp.; In English
Report No.(s): AD-A488254; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488254

The Australian Defence Force (ADF) is committed to transitioning, over time, to Network Centric Warfare (NCW). NCW
sees the elements of the ADF as ‘nodes’ in a network. The capability of such a force is determined not so much by the
individual capabilities of each node, but by the systems properties of the network as a whole. In this paper, we provide a
taxonomy of possible NCW architectures, in order to illuminate the possible options and to foster debate and experimentation
regarding the appropriate NCW architectures for use by the ADF. The taxonomy is based on the fundamental concepts of value
symmetry and homogeneity/heterogeneity, and distinguishes Centralised, Request-Based, and Swarming architectures, as well
as combinations of these. We provide several examples of each architecture, and a list of key questions.
DTIC
Taxonomy; Warfare

20080046413 Carnegie-Mellon Univ., Pittsburgh, PA USA
New Theoretical Frameworks for Machine Learning
Balcan, Maria-Florina; Sep 15, 2008; 197 pp.; In English
Contract(s)/Grant(s): DAAD-190213089; NSF-IIS-0121678
Report No.(s): AD-A488373; CMU-CS-08-153; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488373

This thesis has two primary thrusts. The first is developing new models and algorithms for important modern and classic
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learning problems. The second is establishing new connections between Machine Learning and Algorithmic Game Theory.
The formulation of the PAC learning model by Valiant [201] and the Statistical Learning Theory framework by Vapnik [203]
have been instrumental in the development of machine learning and the design and analysis of algorithms for supervised
learning. However, while extremely influential, these models do not capture or explain other important classic learning
paradigms such as Clustering, nor do they capture important emerging learning paradigms such as Semi-Supervised Learning
and other ways of incorporating unlabeled data in the learning process. In this thesis, we develop the first analog of these
general discriminative models to the problems of Semi-Supervised Learning and Clustering, and we analyze both their
algorithmic and sample complexity implications. We also provide the first generalization of the well established theory of
learning with kernel functions to case of general pair wise similarity functions and in addition provide new positive theoretical
results for Active Learning. Finally, this dissertation presents new applications of techniques from Machine Learning to
Algorithmic Game Theory, which has been a major area of research at the intersection of Computer Science and Economics.
In machine learning, there has been growing interest in using unlabeled data together with labeled data due to the availability
of large amounts of unlabeled data in many contemporary applications. As a result, a number of different semi-supervised
learning methods such as Co-training, transductive SVM, or graph based methods have been developed. However, the
underlying assumptions of these methods are often quite distinct and not captured by standard theoretical models.
DTIC
Algorithms; Machine Learning

20080046461 ZMP, Inc., Tokyo, Japan
Information Fusion for Hypothesis Generation under Uncertain and Partial Information Access Situation
Kitano, Hiroaki; Jul 21, 2008; 83 pp.; In English
Contract(s)/Grant(s): FA5209-04-C-0003
Report No.(s): AD-A488472; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488472

The challenge for most artificial systems that operate autonomously in the real world environment is how to cope with
dynamic environment with limited, uncertain, and noisy information. Artificial intelligence and intelligent robotics research
has been trying to solve such a problem by either improving accuracy of recognition systems or by integrating multiple source
of information. In addition, architectural issues has been discussed on whether classical Sense-Model-Plan-Act architecture
or the subsumption architecture better suits for autonomous agents. Information fusion issue is tightly coupled with
behavioural control as overall performance of the autonomous system is the ultimate concern. The work performed focused
on identifying possible system architecture for realistic information fusion and corresponding reactions under uncertain
environments. Our research starts from analysing issues in existing paradigm of autonomous agent and AI architectures,
redefine needs, and propose a suitable architecture. In this research, it was essential to learn from biological systems where
various species has evolved to adapt to uncertain and dynamic environment for survival.
DTIC
Architecture (Computers); Artificial Intelligence; Hypotheses; Robotics

20080046475 Carnegie-Mellon Univ., Pittsburgh, PA USA
Nonextensive Entropic Kernels
Martins, Andre F; Figueiredo, Mario A; Aguiar, Pedro M; Smith, Noah; Xing, Eric P; Aug 2008; 50 pp.; In English
Contract(s)/Grant(s): HR0011-01-1-0013
Report No.(s): AD-A488505; CMU-ML-08-106; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488505

Positive definite kernels on probability measures have been recently applied in classification problems involving text,
images, and other types of structured data. Some of these kernels are related to classic information theoretic quantities, such
as (Shannon’s) mutual information and the Jensen-Shannon (JS) divergence. Meanwhile, there have been recent advances in
nonextensive generalizations of Shannon’s information theory. This paper bridges these two trends by introducing
nonextensive information theoretic kernels on probability measures, based on new JS-type divergences. These new
divergences result from extending the two building blocks of the classical JS divergence: convexity and Shannon’s entropy.
The classical notion of convexity is extended to the wider concept of q-convexity, for which we prove a Jensen q-inequality.
Based on this inequality, we introduce Jensen-Tsallis (JT) q-differences, a nonextensive generalization of the JS divergence,
and define a k-th order JT q-difference between stochastic processes. We then define a new family of nonextensive mutual
information kernels, which allow weights to be assigned to their arguments, and which includes the Boolean, JS, and linear
kernels as particular cases. Nonextensive string kernels are also defined that subsume the p-spectrum kernel. We illustrate the
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performance of these kernels on text categorization tasks, in which documents are modeled both as bags-of-words and as
sequences of characters.
DTIC
Classifications; Information Theory; Machine Learning

20080046489 Carnegie-Mellon Univ., Pittsburgh, PA USA
Effective Motion Tracking Using Known and Learned Actuation Models
Gu, Yang; Jun 6, 2008; 137 pp.; In English
Contract(s)/Grant(s): NBCH1040007; NBCHC030029
Report No.(s): AD-A488530; CMU-CS-08-137; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488530

Robots need to track objects. We consider tasks where robots actuate on the target that is visually tracked. Object tracking
efficiency completely depends on the accuracy of the motion model and of the sensory information. The motion model of the
target becomes particularly complex in the presence of multiple agents acting on a mobile target. We assume that the tracked
object is actuated by a team of agents, composing of robots and possibly humans. Robots know their own actions, and team
members are collaborating according to coordination plans and communicated information. The thesis shows that using a
previously known or learned action model of the single robot or team members improves the efficiency of tracking.
DTIC
Machine Learning; Man Machine Systems; Models; Robots

20080046572 Naval Postgraduate School, Monterey, CA USA
Framing Cultural Attributes for Human Representation in Military Training and Simulations
Fears, Tellis A; Sep 2008; 83 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488626; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis provides insight to improve training of personnel that will support USA Security, Stability, Transformation and
Reconstruction (SSTR) operations in the social and cultural context of the Middle East. SSTR operations require competencies
far beyond conventional fighting skills. Necessary skills include rounded knowledge about the history and culture, and
language, of the indigenous people in the operational area. Through personal interviews, social science research, and historical
literature reviews, this thesis provides a framework for training military personnel on culture and social interactions using
modeling and simulation. I propose the use of computer agents, bots or avatars with the cultural/social attributes explained
within to be a solution to the lack of training in this field. These enhanced interaction skills will further support regional
stability, increase cooperative engagements, and decrease insurgent activities.
DTIC
Computerized Simulation; Education; Simulation

20080046597 Naval Postgraduate School, Monterey, CA USA
The Uses of a Polarimetric Camera
Smith, Phillip S; Sep 2008; 77 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488726; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Research question: Using polarimetric imaging, what is the capability for the detection of disturbed surfaces (soil, asphalt,
other)? In particular, what capabilities are provided by a compact video imaging system currently being acquired by NPS for
various research uses? Discussion of topic: Polarimetric imaging is the final domain in optical systems, following along after
panchromatic and spectral imaging. This technology is now viable to test for possible phenomenologies and applications of
military interest. Since polarization is strongly affected by surface roughness, it is intrinsically sensitive to disturbed surfaces.
As such, it should be good for detection of IEDs, and traffic by foot or vehicle. There are some reasons to believe it may help
discriminate good and bad landing zones for helicopter activities in desert environments, and may help helicopters to avoid
‘brown outs.’ Conclusion: There were no significant changes in the area of degree of linear polarization over a fixed amount
of time at a fixed target.
DTIC
Cameras; Image Processing; Imaging Techniques; Polarimetry
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20080046628 Argonne National Lab., IL USA
Tutorial on Agent-based Modeling and Simulation
North, Michael J; Macal, Charles M; Jun 2007; 60 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488796; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Tutorial on Agent-based Modeling and Simulation * PRESENTATION GOALS -- How to think about agent-based
modeling and simulation (ABMS) and agents -- How to do ABMS -- Explain how ABMS is Useful, Usable, and Used! *
OUTLINE -- Background: What it is and where did ABMS come from? -- Applications of Agent-Based Models -- How to
do Agent-Based Modeling.
DTIC
Simulation

20080046631 Army Tank-Automotive Research and Development Command, Warren, MI USA
RDECOM-TARDEC Joint Center for Robotics (JCR)
Overholt, Jim; Hudas, Greg; Aug 11, 2008; 16 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488805; TARDEC-19039RC; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Discusses the TARDEC Joint Center for Robotics and how it is supported through the University of Michigan Ground
Robotics Research Center.
DTIC
Research Management; Robotics

64
NUMERICAL ANALYSIS

Includes iteration, differential and difference equations, and numerical approximation.

20080046462 Naval Postgraduate School, Monterey, CA USA
Nonparallel Solutions of Extended Nematic Polymers Under an External Field
Zhou, Hong; Wang, Hongyun; Wang, Qi; Jun 2007; 24 pp.; In English
Contract(s)/Grant(s): F49550-05-1-0025
Report No.(s): AD-A488473; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488473

We continue the study on equilibria of the Smoluchowski equation for dilute solutions of rigid extended (dipolar) nematics
and dispersions under an imposed electric or magnetic field. We first provide an alternative proof for the theorem that all
equilibria are dipolar with the polarity vector parallel to the external field direction if the strength of the permanent dipole is
larger than or equal to the product of the external field and the anisotropy parameter. The nonparallel equilibria are analyzed
and the asymptotic behavior is studied. Finally, the asymptotic results are validated by direct numerical simulations.
DTIC
Electric Fields; Liquid Crystals; Magnetic Fields; Polymers

20080046502 California Univ., Berkeley, CA USA
A Path Following Algorithm for Sparse Pseudo-Likelihood Inverse Covariance Estimation (SPLICE)
Rocha, Guilherme V; Zhao, Peng; Yu, Bin; Jul 24, 2008; 43 pp.; In English
Contract(s)/Grant(s): W911NF-05-1-0104
Report No.(s): AD-A488563; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488563

Given n observations of a p-dimensional random vector, the covariance matrix and its inverse (precision matrix) are
needed in a wide range of applications. Sample covariance (e.g. its eigenstructure) can misbehave when p is comparable to
the sample size n. Regularization is often used to mitigate the problem. In this paper, we proposed an l1 penalized
pseudo-likelihood estimate for the inverse covariance matrix. This estimate is sparse due to the l1 penalty, and we term this
method SPLICE. Its regularization path can be computed via an algorithm based on the homotopy/LARS-Lasso algorithm.
Simulation studies are carried out for various inverse covariance structures for p = 15 and n = 20; 1000. We compare SPLICE
with the l1 penalized likelihood estimate and a l1 penalized Cholesky decomposition based method. SPLICE gives the best
overall performance in terms of three metrics on the precision matrix and ROC curve for model selection. Moreover, our
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simulation results demonstrate that the SPLICE estimates are positive-definite for most of the regularization path even though
the restriction is not enforced.
DTIC
Algorithms; Covariance; Estimates

20080046659 Massachusetts Inst. of Tech., Cambridge, MA USA
Shock Capturing with PDE-Based Artificial Viscosity for an Adaptive, Higher-Order Discontinuous Galerkin Finite
Element Method
Barter, Garrett E; Jun 2008; 144 pp.; In English
Contract(s)/Grant(s): USAF-3306-03-SC-0001
Report No.(s): AD-A488911; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The accurate simulation of supersonic and hypersonic flows is well suited to higher-order (p >1), adaptive computational
fluid dynamics (CFD). Since these cases involve flow velocities greater than the speed of sound, an appropriate shock
capturing for higher-order, adaptive methods is necessary. Artificial viscosity can be combined with a higher-order
discontinuous Galerkin finite element discretization to resolve a shock layer within a single cell. However, when a nonsmooth
artificial viscosity model is employed with an otherwise higher-order approximation, element-to-element variations induce
oscillations in state gradients and pollute the downstream flow. To alleviate these difficulties, this work proposes a new,
higher-order, state-based artificial viscosity with an associated governing partial differential equation (PDE). In the governing
PDE, the shock sensor acts as a forcing term, driving the artificial viscosity to a non-zero value where it is necessary. The
decay rate of the higher-order solution modes and edge-based jumps are both shown to be reliable shock indicators. This new
approach leads to a smooth, higher-order representation of the artificial viscosity that evolves in time with the solution.
DTIC
Finite Element Method; Galerkin Method; Partial Differential Equations; Viscosity

20080046660 Massachusetts Inst. of Tech., Cambridge, MA USA
A High-Order, Adaptive, Discontinuous Galerkin Finite Element Method for the Reynolds-Averaged Navier-Stokes
Equations
Oliver, Todd A; Sep 2008; 184 pp.; In English
Contract(s)/Grant(s): USAF-3306-03-SC-0001
Report No.(s): AD-A488912; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis presents high-order, discontinuous Galerkin (DG) discretizations of the Reynolds-Averaged Navier-Stokes
(RANS) equations and an output-based error estimation and mesh adaptation algorithm for these discretizations. In particular,
DG discretizations of the RANS equations with the Spalart-Allmaras (SA) turbulence model are examined. The dual
consistency of multiple DG discretizations of the RANS-SA system is analyzed. The approach of simply weighting gradient
dependent source terms by a test function and integrating is shown to be dual inconsistent. A dual consistency correction for
this discretization is derived. The analysis also demonstrates that discretizations based on the popular mixed formulation,
where dependence on the state gradient is handled by introducing additional state variables, are generally asymptotically dual
consistent. Numerical results are presented to confirm the results of the analysis. The output error estimation and output-based
adaptation algorithms used here are extensions of methods previously developed in the finite volume and finite element
communities. In particular, the methods are extended for application on the curved, highly anisotropic meshes required for
boundary conforming, high-order RANS simulations. Two methods for generating such curved meshes are demonstrated. One
relies on a user-defined global mapping of the physical domain to a straight meshing domain. The other uses a linear elasticity
node movement scheme to add curvature to an initially linear mesh. Finally, to improve the robustness of the adaptation
process, an ?unsteady? algorithm, where the mesh is adapted at each time step, is presented. The goal of the unsteady
procedure is to allow mesh adaptation prior to converging a steady state solution, not to obtain a time-accurate solution of an
unsteady problem.
DTIC
Average; Finite Element Method; Galerkin Method; Navier-Stokes Equation; Reynolds Averaging; Reynolds Equation

20080047155 California Univ., Santa Cruz, CA USA
Exact Solution of a Constrained Optimization Problem in Thermoelectric Cooling
Wang, Hongyun; Zhou, Hong; Jan 2008; 11 pp.; In English
Report No.(s): AD-A488468; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488468

We consider an optimization problem in thermoelectric cooling. The maximum achievable cooling temperature in
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thermoelectric cooling is, among other things, affected by the Seebeck coefficient profile of the inhomogeneous materials.
Mathematically, the maximum cooling temperature is a non-linear functional of the Seebeck coefficient function. In this study,
we solve this optimization problem exactly.
DTIC
Thermoelectric Cooling; Optimization

65
STATISTICS AND PROBABILITY

Includes data sampling and smoothing; Monte Carlo method; time series analysis; and stochastic processes.

20080045755 Idaho National Lab., Idaho Falls, ID, USA
Bayesian Modeling of Population Variability--Practical Guidance and Pitfalls. PSAM -9 (Preprint)
Kelly, D. L.; Atwood, C. L.; May 2008; 10 pp.; In English
Report No.(s): DE2008-933190; INL/CON-08-14208; No Copyright; Avail.: National Technical Information Service
(NTIS)

With the advent of easy-to-use open-source software for Markov chain Monte Carlo (MCMC) simulation, hierarchical
Bayesian analysis is gaining in popularity. This paper presents practical guidance for hierarchical Bayes analysis of typical
problems in probabilistic safety assessment (PSA). The guidance is related to choosing parameterizations that accelerate
convergence of the MCMC sampling and to illustrating the potential sensitivity of the results to the functional form chosen
for the first-stage prior. This latter issue has significant ramifications because the mean of the average population variability
curve (PVC) from hierarchical Bayes (or the mean of the point estimate distribution from empirical Bayes) can be very
sensitive to this choice in cases where variability is large. Numerical examples are provided to illustrate the issues discussed.
NTIS
Bayes Theorem; Populations; Risk Assessment; Sensitivity; Variability

20080045857 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Correlation Structure of Gaussian Queues
Es-Saghouani, A.; Mandjes, M. R. H.; May 2007; 28 pp.; In English
Report No.(s): PB2009-101421; PNA-R0706; Copyright; Avail.: National Technical Information Service (NTIS)

In this paper we study Gaussian queues (that is, queues fed by Gaussian processes, such as fractional Brownian motion
(fBm) and the integrated Ornstein-Uhlenbeck (iOU) process), with a focus on the correlation structure of the workload
process. The main question is: to what extent does the workload process inherit the correlation properties of the input process.
We first present an alternative definition of correlation that allows (in asymptotic regimes) explicit analysis. For the special
cases of fBm and iOU we analyze the behavior of this metric under a many-sources scaling. Relying on (the generalized
version of) Schilder’s theorem, we are able to characterize its decay. We observe that the correlation structure of the input
process essentially carries over to the workload process.
NTIS
Correlation; Ornstein-Uhlenbeck Process; Workloads (Psychophysiology)

20080046390 Lockheed Martin Aeronautics Co., Fort Worth, TX USA
On Missing Nails and Distant Butterflies: Clausewitzian Friction in Models of Combat
McLane, Charles; Wilson, Teresa; Jun 2007; 35 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488317; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488317

The Take-Home Message: *Instantiation models can have excellent resolution and fidelity; *But...hidden among the
weeds can lurk undetected chaotic effects.
DTIC
Chaos; Combat; Friction; Simulation
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20080046446 Naval Health Research Center, San Diego, CA USA
Comparison of Combat Casualty Statistics Among US Armed Forces During OEF/OIF
Zouris, James; Wade, Amber; Gronroos, Noelle; Jun 2007; 18 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488438; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488438

Combat casualty statistics provide important information for use in the prevention, treatment, and estimation of casualties:
* The case fatality rate (CFR) which describes the casualties who have died among all wounded * The percentage of casualties
killed in action (%KIA) which describes immediate deaths among all seriously wounded. The percentage of casualties who
died of wounds (%DOW) following admission to a medical facility among all seriously wounded.
DTIC
Armed Forces; Casualties; Combat; Statistics

20080046449 Air Force Research Lab., Rome, NY USA
Bayesian Causal Modeling Extended and Applied to Resource Requirements
Verenich, John F Lemmer; dward; Jun 2007; 18 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488446; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488446

Resourced Bayesian Networks * Missile Defense Example * How it has been done - Extension to Bayes Technology *
Resource Constrained Persistence * Relationship to other common approaches.
DTIC
Bayes Theorem; Requirements; Resources

20080046464 California Univ., Santa Cruz, CA USA
Stokes Efficiency of Molecular Motor-Cargo Systems
Wang, Hongyun; Zhou, Hong; Jan 2008; 15 pp.; In English
Contract(s)/Grant(s): F1ATA06313G003
Report No.(s): AD-A488475; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488475

A molecular motor utilizes chemical free energy to generate a unidirectional motion through the viscous fluid. In many
experimental settings and biological settings, a molecular motor is elastically linked to a cargo. The stochastic motion of a
molecular motor-cargo system is governed by a set of Langevin equations, each corresponding to an individual chemical
occupancy state. The change of chemical occupancy state is modeled by a continuous time discrete space Markov process.
The probability density of a motor-cargo system is governed by a two-dimensional Fokker-Planck equation. The operation of
a molecular motor is dominated by high viscous friction and large thermal fluctuations from surrounding fluid. The
instantaneous velocity of a molecular motor is highly stochastic: the past velocity is quickly damped by the viscous friction
and the new velocity is quickly excited by bombardments of surrounding fluid molecules. Thus, the theory for macroscopic
motors should not be applied directly to molecular motors without close examination. In particular, a molecular motor behaves
differently working against a viscous drag than working against a conservative force.
DTIC
Cargo; Markov Processes; Molecular Properties; Probability Density Functions; Stochastic Processes; Viscosity

20080046503 California Univ., Berkeley, CA USA
Union Support Recovery in High-Dimensional Multivariate Regression
Obozinski, Guillaume; Wainwright, Martin J; Jordan, Michael I; Aug 2008; 33 pp.; In English
Contract(s)/Grant(s): FA8750-05-2-0249
Report No.(s): AD-A488564; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488564

In the problem of multivariate regression, a K-dimensional response vector is regressed upon a common set of p
covariates, with a matrix of regression coefficients. We study the behavior of the group Lasso using l1/l2 regularization for
the union support problem, meaning that the set of s rows for which B* is non-zero is recovered exactly. Studying this problem
under high-dimensional scaling, we show that group Lasso recovers the exact row pattern with high probability over the
random design and noise for scalings of such that the sample complexity parameter exceeds a critical threshold. Here n is the
sample size, p is the ambient dimension of the regression model, s is the number of non-zero rows, and B* is a sparsity-overlap
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function that measures a combination of the sparsities and overlaps of the K-regression coefficient vectors that constitute the
model.
DTIC
Multivariate Statistical Analysis; Regression Analysis

20080046629 Johns Hopkins Univ., Laurel, MD USA
Stochastic Optimization and the Simultaneous Perturbation Algorithm
Spall, James C; Jun 2007; 38 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488797; No Copyright; Avail.: Defense Technical Information Center (DTIC)

ORGANIZATION: (1) Problem setting (2) SPSA algorithm (3) Theoretical foundation (4) Practical guidelines --
MATLAB code (5) Numerical example (6) Adaptive simultaneous perturbation method (7) Extensions and further results.
DTIC
Algorithms; Approximation; Optimization; Perturbation; Stochastic Processes

20080046669 Naval Postgraduate School, Monterey, CA USA
High-Order Non-Reflecting Boundary Conditions for the Linearized Euler Equations
Dea, John R; Sep 2008; 202 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488983; No Copyright; Avail.: Defense Technical Information Center (DTIC)

We wish to solve fluid flow problems in only a portion of a large or infinite domain. By restricting our area of interest,
we effectively create a boundary where none exists physically dividing our computational domain from the rest of the physical
domain. The challenge we must overcome, then, is defining this boundary in such a way that it behaves computationally as
if there were no physical boundary. Such a boundary definition is often called a non-reflecting boundary, as its primary
function is to permit wave phenomena to pass through the open boundary without reflection. In this dissertation we develop
several non-reflecting boundary conditions for the linearized Euler equations of inviscid gas dynamics. These boundary
conditions are derived from the Higdon, Givoli-Neta, and Hagstrom-Warburton boundary schemes for scalar equations and
they are adapted here for a system of first-order partial differential equations. Using finite difference methods, we apply the
various boundary schemes to the gas dynamic equations in two dimensions, in an open domain with and without the influence
of gravity or Coriolis forces. These new methods provide significantly greater accuracy than the classic Sommerfeld radiation
condition with only a modest increase to the computation time.
DTIC
Boundary Conditions; Differential Equations; Finite Difference Theory; Reflection

20080047117 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Importance Sampling in Rate-Sharing Networks
Lieshout, P. M. D.; Mandjes, M. R. H.; Oct. 2007; 24 pp.; In English
Report No.(s): PB2009-101424; PNA-R0709; Copyright; Avail.: National Technical Information Service (NTIS)

We consider a network supporting elastic traffic, where the service capacity is shared among the various classes according
to an alpha-fair sharing policy. Assuming Poisson arrivals and exponentially distributed service requirements for each class,
the dynamics of the user population may be described by a Markov process. We focus on the probability that, given the
network is in some state n0 at time 0, the network is in some set of states A (not containing n0) at time T. In particular, we
assume that the underlying event is rare, i.e., the probability of interest is small. As in general no explicit expressions are
known for this probability, an attractive approach may be to resort to Monte-Carlo (MC) simulation. However, due to the rarity
of the event under consideration, MC simulation is infeasible. A natural approach to speed up the simulation is to use
Importance Sampling (IS). We present an IS algorithm to accelerate the simulation that is based on large deviations results.
With extensive simulation experiments we assess the performance of the algorithm; under rather general conditions a
considerable speed-up is achieved.
NTIS
Sampling; Markov Processes; Probability Theory; Algorithms

224



66
SYSTEMS ANALYSIS AND OPERATIONS RESEARCH

Includes mathematical modeling of systems; network analysis; mathematical programming; decision theory; and game theory.

20080045829 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Transient Analysis of Brownian Queues
Lieshout, P. M. D.; Mandjes, M. R. H.; Apr. 2007; 20 pp.; In English
Report No.(s): PB2009-101419; PNA-R0705; Copyright; Avail.: National Technical Information Service (NTIS)

We analyze a single-node network with Brownian input. We first derive an explicit expression for the joint distribution
function of the workloads at two different times, which also allows us to calculate their covariance and exact large-buffer
asymptotics. The nature of these asymptotics depends on the model parameters, i.e., there are different regimes. By using
sample-path large-deviations (Schilder’s theorem) these regimes can be interpreted, thus we explicitly characterize the most
likely way the buffer fills.
NTIS
Brownian Movements; Queueing Theory

20080046389 Bae Systems Advanced Information Technologies, Inc., Burlington, MA USA
Synthesizing Information for Interagency Decision Makers using Simulation
Lofdahl, Corey; Jun 2007; 43 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488316; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488316

Overview: *The policy problematique (i.e. the problem- content) *Policy consequences (i.e. an example)
*Methodological considerations (i.e. simulation- technology)
DTIC
Decision Making; Simulation

20080046393 Military Academy, West Point, NY USA
Assessing Security Cooperation Programs
Carlson, Melanie; Jun 2007; 21 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488327; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488327

Agenda: *Problem Definition; *Objectives; *Approach; *Notional Example; *Future Work
DTIC
Quantitative Analysis; Security

20080046406 Combinenet Defense and Strategic Initiatives, Washington, DC USA
Changing the Game: Using Expressive Commerce (trademark) to Support Defense Mobility and Transportation
Planning
Dimengo, Dennis; Mitchell, Charley; Olejniczak, Edward; Jun 2007; 34 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488344; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488344

Agenda: *Team and Technology; *Commercial Experience with CombineNet Technology; *Possible Military Uses for
CombineNet Technology in Defense Transportation and Mobility Planning; *Summary and Conclusions
DTIC
Commerce; Deployment; Mobility; Planning; Software Development Tools; Transportation

20080046414 Center for Army Analysis, Fort Belvoir, VA USA
Deployed Analyst Handbook (DAHB)
Libby, Jeffrey; Benson, Kirk; Corson, Michael; Jutras, Pierre; Caliguire, Terence; Sparling, Steve; Mlakar, Joseph; Brown,
Jennifer; Brownfield, Heather; Jun 2007; 16 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488375; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488375

The U.S. Army’s Operations Research and Systems Analysis (ORSA) community is one of the largest organizations of
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ORSAs in the world; however, there has been little if any doctrine development on the strategic, operational, or tactical use
of personnel, beyond DA PAM 600-3. Without such doctrine, it is difficult to inform the decision maker what skills and
abilities ORSAs possess and how ORSA personnel may contribute to the mission. The Deployed Analyst Handbook is
intended to provide deploying analysts with a quick reference overview of expectations and types of analysis that a forward
deployed analyst may encounter in supporting the supporting the warfighter. (1) Gives the deployed analyst a general
orientation and an ongoing reference to many of the key issues and situations that a deployed ORSA will face. (2) Contains
collective experiences and best practices of many who have served as deployed analysts.
DTIC
Deployment; Handbooks; Military Personnel; Operations Research

20080046558 Naval Postgraduate School, Monterey, CA USA
Design and Operation of a Multicommodity Production/Distribution System Using Primal Goal Decomposition
Brown, Gerald G; Graves, Glenn W; Honczarenko, Maria D; Nov 1987; 14 pp.; In English
Report No.(s): AD-A487248; No Copyright; Avail.: Defense Technical Information Center (DTIC)

An optimization-based decision support system has been developed and used by NABISCO to manage complex problems
involving facility selection, equipment location and utilization, and manufacture and distribution of products such as the
familiar Ritz Crackers, Oreo Cookies, Fig Newtons, etc. (all product names are trademarks of NABISCO). A mixed-integer,
multi-commodity model is presented for the problems at hand, and a new class of goal decompositions is introduced to yield
pure network subproblems for each commodity; the associated master problems have several notable properties which
contribute to the effectiveness of the algorithm. Excellent quality solutions for problems with more than 40,000 variables
(including several hundred binary variables with fixed charges) and in excess of 20,000 constraints require only 0.6 megabytes
of space and less than one compute minute on a time-shared IBM 3033 computer; average problems (with fewer binary
variables) require only a second or two. The solution method has more to recommend it than sheer efficiency. New insights
are given for the fundamental convergence properties of formal decomposition techniques. Several applications of this
powerful interactive tool are discussed.
DTIC
Decision Support Systems; Decomposition; Management Planning; Optimization; Transportation

20080046559 Assistant G-1 for Civilian Personel, Alexandria, VA USA
Diagnosing Long Running LP Models in the Army Civilian Forecasting System
Shaffer, Richard; Jun 2007; 38 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488574; XA-G1-CP; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Army Civilian Forecasting System (CIVFORS) was developed in 1987 to help align the civilian workforce with
Army structure by Command. An increase in custom models has led to dramatic differences in runtime for production
forecasts. Improving runtime and managing user expectations requires a greater understanding of runtime drivers.
DTIC
Forecasting; Linear Programming; Personnel

20080046649 Naval Postgraduate School, Monterey, CA USA
Optimization of Combat Logistics Force Required to Support Major Combat Operations
Morse, Troy C; Sep 2008; 69 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488887; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Military requirements development involves operational commanders conducting analyses of a variety of combat
scenarios to assess force structure and material requirements to meet their military objectives. The naval component of each
command determines the number of Combat Logistics Force (CLF) ships necessary to keep combatant vessels on station.
Without sufficient CLF ships, naval forces are unable to sustain continued presence in theater, hampering their ability to
support combat operations. Current practice uses spreadsheet-based average consumption models to estimate the CLF
requirement. However, these models do not adequately account for surges in demand or coordination of shuttle ships between
multiple battle groups. This thesis demonstrates an optimization model coupled with a spreadsheet interface to identify CLF
requirements for campaign-level analysis through the use of a fictional 60-day combat scenario. The author determines that
resupply port location is a key determinant of shuttle ship quantity and employment. He also demonstrates an all-shuttle-ship
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concept that eliminates the need for station ships and further reduces the number of CLF ships necessary to support the
mission.
DTIC
Allocations; Combat; Logistics; Logistics Management; Military Operations; Organizations; Support Systems

20080046744 Office of the Secretary of Defense (Program Analysis and Evaluation), Arlington, VA, USA
Gaps, Tools, and Evaluation Methodologies for Analyzing Irregular Warfare
Duong, Deborah V; Jun 2007; 14 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488291; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488291

Different analysis techniques of Irregular Warfare needed: *Modeling and Simulation necessary for analysis of Course of
Action and Resource Allocation *Conventional Warfare models use simple physics equations to back decisions on courses of
action and resource allocation -Simple equations tell us, n airplanes are needed against m tanks -They can not tell us, n civil
affairs officers are needed against m priests -But we still need to back our decisions! *Irregular Warfare models should
incorporate complex social phenomena like ‘legitimacy’ and ‘influence’ to guide our decisions -Social Science, not Physics,
speaks to these subjects -Different modeling techniques are needed to represent human phenomena
DTIC
Models; Simulation; Warfare

20080047045 Royal Inst. of Tech., Stockholm, Sweden
Some Asymptotic Results in Dependence Modelling
Svensson, J.; Oct. 19, 2007; 40 pp.; In English
Report No.(s): PB2009-100969; No Copyright; Avail.: CASI: A03, Hardcopy

This thesis consists of two papers, devoted to the study of asymptotics in dependence modeling. The first paper studies
large deviation probabilities for a sum of dependent random variable, where the dependence stems from a few underlying
random variables, so-called factors. Each summand is composed of two parts: an idiosyncratic part and a part given by the
factors. Conditions under which both factors and idiosyncratic components contribute to the large deviation behaviour are
found and the resulting approximation is evaluated in a simple special case. The results are then applied to stochastic processes
with the same structure. Based on the results of the first part of the paper, it is concluded that large deviations on a finite time
interval are due to one large jump that can come form either the factor or the idiosyncratic part of the process. The second
paper studies the asymptotic eigenvalue distribution of the exponentially weighted moving average (EWMA) covariance
estimator. Equations for the limiting eigenvalue density and the boundaries of its support are found using the Marcenko-Pastur
theorem.
NTIS
Random Variables; Stochastic Processes

20080047056 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Network Link Dimensioning
Pras, A.; Van de Meent, R.; Mandjes, M. R. H.; Nieuwenhuis, L. J. M.; Apr. 2008; 12 pp.; In English
Report No.(s): PB2009-101435; PNA-R0804; Copyright; Avail.: National Technical Information Service (NTIS)

One of the tasks of network management is to dimension the capacity of access and backbone links. In practice, this type
of dimensioning is often based on simple rules of thumb, like ‘take the maximum bandwidth as measured with MRTG, and
add a certain safety margin’. Rules of this type lack preciseness, however, as they fail to reliably predict whether the quality,
as agreed upon in the Service Level Agreement, is actually provided. To make better predictions, a more sophisticated
mathematical setup is needed. The major contribution of this paper is that it presents such a setup; in this a pivotal role is
played by a simple, yet versatile, formula that gives the minimum amount of capacity needed, as a function of the average
traffic rate, traffic variance (to be thought of as a measure of ‘burstiness’), as well as the required performance level. In order
to apply the dimensioning formula, accurate estimates of the average traffic rate and the traffic variance are needed. As opposed
to the average rate, the traffic variance is rather hard to estimate; this is because measurements on small time scales are needed.
We present an easily implementable remedy for this problem, in which the traffic variance is inferred from occupancy statistics
of the buffer within the switch or router. To validate the resulting dimensioning procedure, we collected hundreds of traces
at multiple (representative) locations, estimated for each of the traces the average traffic rate and (using the approach described
above) traffic variance, and inserted these in the dimensioning formula. It turns out that the capacity estimate obtained by the
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procedure, is usually just a few percent off from the (empirically determined) minimally required value.
NTIS
Management Systems; Computer Networks; Estimates; Bandwidth

20080047057 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Asymptotically Optimal Parallel Resource Assignment with Interference
Verloop, I. M.; Nunez Queija, R.; Aug. 2008; 36 pp.; In English
Report No.(s): PB2009-101436; PNA-E0805; Copyright; Avail.: National Technical Information Service (NTIS)

Motivated by scheduling in multi-cell wireless networks and resource allocation in computer systems, we study a service
facility with two types of users (or jobs) having heterogeneous size distributions. Our model may be viewed as a parallel
two-server model, where either both job types can be served in parallel, each by a dedicated server, or both servers are
simultaneously allocated to one type only (also known as ‘cycle stealing’). A special instance of the model is the
coupled-processors model. In this paper, the aggregate service capacity is assumed to be largest when both job types are served
in parallel, but giving preferential treatment to one of the job classes may be advantageous when aiming at minimization of
the number of jobs, or when job types have different economic values, for example. The model finds applications in third
generation wireless networks and in resource allocation of computer systems. For practical reasons, these application areas do
not allow for centralized control. Still, knowledge of the theoretical achievable (centralized) optimum is extremely valuable
to estimate the scope for improvement of the implemented decentralized control. We therefore set out to determine the optimal
server allocation policies that in some appropriate sense minimize the total number of users in the system. At any given
moment, the optimal resource allocation depends on the numbers of users present in each class. For some particular cases we
can determine the optimal policy exactly, but in general this is not analytically feasible. Therefore, we study asymptotically
optimal policies in the fluid limit which prove to be close to optimal. These policies can be characterized by either linear or
exponential switching curves. We compare our results with existing approximations based on optimization in the heavy traffic
regime, where threshold-based strategies and so-called Max-Weight policies are known to be asymptotically optimal. By
simulations we show that our simple computable switching-curve strategies based on the fluid analysis in general perform well
and that significant gains can be achieved compared to: (i) the strategy that maximizes the aggregate service capacity at all
times; (ii) the strategy that maximizes the job departure rate at all times; (iii) the threshold-based policies; and (iv) the
Max-Weight policies.
NTIS
Optimization; Resources Management

20080047058 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Levy-Driven Vacation Models with Correlated Busy Periods and Service Interruptions
Kella, O.; Boxma, O. J.; Mandjes, M. R. H.; Apr. 2008; 28 pp.; In English
Report No.(s): PB2009-101437; PNA-R0805; Copyright; Avail.: National Technical Information Service (NTIS)

This paper considers queues with server vacations, but departs from the traditional setting in two ways: (i) the queueing
model is driven by Levy processes rather than just compound Poisson processes; and (ii) the vacation lengths depend on the
length of the server’s preceding busy period. Regarding the former point: the Levy process active during the busy period is
assumed to have no negative jumps, whereas the Levy process active during the vacation is a subordinator. Regarding the latter
point: where in a previous study the durations of the vacations were positively correlated with the length of the preceding busy
period, we now introduce a dependence structure that may give rise to both positive and negative correlations. We analyze the
steady-state workload of the resulting queueing (or storage) system, by first considering the queue at embedded epochs (i.e.,
the beginnings of busy periods). We show that this embedded process does not always have a proper stationary distribution,
due to the fact that there may occur an infinite number of busy-vacation cycles in a finite time interval; we specify conditions
under which the embedded process is recurrent. Fortunately, irrespective of whether the embedded process has a stationary
distribution, the steady-state workload of the continuous-time storage process can be determined. In addition a number of
ramifications are presented. The theory is illustrated by several examples.
NTIS
Interruption; Time Measurement; Correlation; Stochastic Processes

20080047059 Center for Mathematics and Computer Science, Amsterdam, Netherlands
M/M/Infinity Transience: Tail Asymptotics of Congestion Periods
Mandjes, M. R. H.; Roijers, F.; Aug. 2008; 30 pp.; In English
Report No.(s): PB2009-101438; PNA-E0806; Copyright; Avail.: National Technical Information Service (NTIS)

The c-congestion period, defined as a time interval in which the number of customers is larger than c all the time, is a
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key quantity in the design of communication networks. Particularly in the setting of M/M/infinity systems, the analysis of the
duration of the congestion period, D(underscore)c, has attracted substantial attention; related quantities have been studied as
well, such as the total area A(underscore)c above c, and the number of arrived customers N(underscore)c during a congestion
period. Laplace transforms of these three random variables being known, as well as explicit formulae for their moments, this
paper addresses the corresponding tail asymptotics. Our work addresses the following topics. In the so-called many-flows
scaling, we show that the tail asymptotics are essentially exponential in the scaling parameter. The proof techniques stem from
large deviations theory; we also identify the most likely way in which the event under consideration occurs. In the same
scaling, we approximate the model by its Gaussian counterpart. Specializing to our specific model, we show that the (fairly
abstract) sample-path large-deviations theorem for Gaussian processes, i.e., the generalized version of Schilders’ theorem, can
be written in a considerably more explicit way. Relying on this result, we derive the tail asymptotics for the Gaussian
counterpart. Then we use change-of-measure arguments to find upper bounds, uniform in the model parameters, on the
probabilities of interest. These change-of-measures are applied to devise of a number of importance-sampling schemes, for
fast simulation of rare-event probabilities. They turn out to yield a substantial speed-up in simulation effort, compared to naive,
direct simulations.
NTIS
Communication Networks; Congestion; Probability Theory

20080047077 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Design Issues of a Back-Pressure-Based Congestion Control Mechanism
Malhotra, R.; Mandjes, M. R. H.; Scheinhardt, W. R. W.; Van den Berg, J. L.; Jul. 2008; 22 pp.; In English
Report No.(s): PB2009-101434; PNA-E0804; Copyright; Avail.: National Technical Information Service (NTIS)

Congestion control in packet-based networks is often realized by feedback protocols, and in this paper we assess the
performance under a back-pressure mechanism that has been proposed and standardized for Ethernet metropolitan networks.
Relying on our earlier results for feedback fluid queues, we derive explicit expressions for the key perfomance metrics, in
terms of the model parameters, as well as the parameters agreed upon in the service level agreement. Numerical experiments
are performed to evaluate the main trade-offs of this model (for instance the trade-off between the signaling frequency and
the throughput). These can be used to generate design guidelines. The paper is concluded by an elementary, yet powerful,
Markovian model that can be used as an approximative model in situations of large traffic aggregates feeding into the system;
the trade-offs and guidelines identified for the feedback fluid model turn out to carry over to this more stylized model.
NTIS
Congestion; Controllers; Feedback; Pressure; Pressure Regulators; Protocol (Computers)

20080047116 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Stochastic Bounds for Two-Layer Loss Systems
Jonckheere, M.; Leskela, L. S.; Aug. 2007; 24 pp.; In English
Report No.(s): PB2009-101423; PNA-R0708; Copyright; Avail.: National Technical Information Service (NTIS)

This paper studies multiclass loss systems with two layers of servers, where each server at the first layer is dedicated to
a certain customer class, while the servers at the second layer can handle all customer classes. The routing of customers
follows an overflow scheme, where arriving customers are preferentially directed to the first layer. Stochastic comparison and
coupling techniques are developed for studying how the system is affected by packing of customers, altered service rates, and
altered server configurations. This analysis leads to easily computable upper and lower bounds for the performance of the
system.
NTIS
Losses; Stochastic Processes

20080047118 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Generic Class of Levy-Driven Vacation Models
Boxma, O. J.; Kella, O.; Mandjes, M. R. H.; Nov. 2007; 16 pp.; In English
Report No.(s): PB2009-101425; PNA-R0710; Copyright; Avail.: National Technical Information Service (NTIS)

This paper analyzes a generic class of queueing systems with server vacation. The special feature of the models
considered is that the duration of the vacations explicitly depends on the buffer content evolution during the previous active
period (i.e., the time elapsed since the previous vacation). During both active periods and vacations the buffer content evolves
as a Levy process. For two specific classes of models the Laplace-Stieltjes transform of the buffer content distribution at
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switching epochs between successive vacations and active periods, and in steady state, is derived.
NTIS
Queueing Theory; Time Measurement; Laplace Transformation

20080047119 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Correlation Structure of a Levy-Driven Queue
Es-Saghouani, A.; Mandjes, M. R. H.; Nov. 2007; 20 pp.; In English
Report No.(s): PB2009-101426; PNA-R0711; Copyright; Avail.: National Technical Information Service (NTIS)

In this paper we consider a single-server queue with Levy input, and in particular its workload process (Q(t)), for t greater
than 0, with a focus on the correlation structure. With the correlation function defined as r(t) : = Cov(Q(0),Q(t))/Var Q(0)
(assuming that the workload process is in stationarity at time 0), we first determine its transform. This expression allows us
to prove that r(.) is positive, decreasing, and convex, relying on the machinery of completely monotone functions. We also
show that r(.) can be represented as the complementary distribution function of a specific random variable. These results are
used to compute the asymptotics of r(t), for t large, for the cases of light-tailed and heavy-tailed Levy input.
NTIS
Distribution Functions; Random Variables; Correlation

20080047120 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Rate Stability and Output Rates in Queueing Networks with Shared Resources
Jonckheere, M.; Van der Mei, R. D.; Van der Weij, W.; Dec. 2007; 26 pp.; In English
Report No.(s): PB2009-101427; PNA-R0712; Copyright; Avail.: National Technical Information Service (NTIS)

Motivated by a variety of applications in information and communication systems, we consider queueing networks in
which the service rate at each of the individual nodes depends on the state of the entire system. The asymptotic behaviour of
this type of networks is fundamentally different from classical queueing networks, where the service rate at each node is
usually assumed to be independent of the state of the other nodes. We study the per-node rate stability and output rates for
a general class of feed-forward queueing networks with a general capacity allocation function. More specifically, we derive
necessary conditions of per-node rate stability, and give bounds for the per-node output rate and asymptotic growth rates, under
mild assumptions on the allocation function. For a set of parallel nodes, we further prove the convergence of the output rates
and give a sharp characterization of the per-node rate stability. The results provide new intuition and fundamental insight in
the stability and throughput behavior of queueing networks with shared resources.
NTIS
Networks; Queueing Theory; Stability; Information Systems

20080047121 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Balanced Subset Sums of Dense Sets of Integers
Karolyi, G.; Jan. 2008; 18 pp.; In English
Report No.(s): PB2009-101428; PNA-R0801; Copyright; Avail.: National Technical Information Service (NTIS)

Given n different positive integers not greater than 2n-2, we prove that more than n(sup 2)/12 consecutive integers can
be represented as the sum of half of the given numbers. This confirms a conjecture of Lev.
NTIS
Integers; Sums

20080047123 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Monotonicity in the Limited Processor Sharing Queue
Nuyens, M.; Van der Weij, W.; Jun. 2008; 22 pp.; In English
Report No.(s): PB2009-101430; PNA-E0802; Copyright; Avail.: National Technical Information Service (NTIS)

We study a processor sharing queue with a limited number of service positions and an infinite buffer. The occupied service
positions share an underlying resource. We prove that for service times with a decreasing failure rate, the queue length is
stochastically decreasing in the number of service positions, and that for service times with an increasing failure rate, the queue
length is stochastically increasing. The result is illustrated with simulations, and the queue length is compared to that in other
queueing models with and without restrictions on the number of service positions.
NTIS
Monotone Functions; Queueing Theory; Stochastic Processes
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70
PHYSICS (GENERAL)

Includes general research topics related to mechanics, kinetics, magnetism, and electrodynamics. For specific areas of physics see
categories 71 through 77. For related instrumentation see 35 Instrumentation and Photography; for geophysics, astrophysics, or solar
physics see 46 Geophysics, 90 Astrophysics, or 92 Solar Physics.

20080045751 Fermi National Accelerator Lab., Batavia, IL, USA; Texas Univ., Austin, TX, USA
Alignment of the Near Detector Scintillator Modules Using Cosmic Ray Muons
Ospanov, R.; Lang, K.; Aug. 12, 2005; 27 pp.; In English
Report No.(s): DE2008-933210; FERMILAB-TM-2411-E; No Copyright; Avail.: Department of Energy Information
Bridge

The authors describe the procedures and the results of the first alignment of the Near Detector. Using 15.5 million cosmic
ray muon tracks, collected from October, 2004 through early January, 2005, they derive the effective transverse positions of
the calorimeter scintillator modules. The residuals from straight line fits indicate that the current alignment has achieved better
than 1 mm precision. They estimate the size of the remaining misalignment and using tracks recorded with a magnetic field
test the effect of the magnetic field on the alignment.
NTIS
Alignment; Calorimeters; Cosmic Rays; Modules; Muons; Particle Accelerators; Scintillation Counters

20080045759 Oak Ridge National Lab., TN USA
Measurements of Separate Neutron and Gamma-Ray Coincidences with Liquid Scintillators and Digital Pulse Shape
Discrimination
Flaska, M.; Pozzi, S. A.; Oct. 2007; 21 pp.; In English
Report No.(s): DE2008-932640; ORNL/TM-2007-196; No Copyright; Avail.: Department of Energy Information Bridge

A new technique is presented for the measurement of neutron and/or gamma-ray coincidences. Separate neutron neutron,
neutron gamma-ray, gamma-ray neutron, and gamma-ray gamma-ray coincidences are acquired with liquid scintillation
detectors and a digital pulse shape discrimination (PSD) technique based on standard charge integration method. The
measurement technique allows for the collection of fast coincidences in a time window of the order of a few tens of
nanoseconds between the coincident particles. The PSD allows for the acquisition of the coincidences in all particle
combinations. The measurements are compared to results obtained with the MCNP-PoliMi code, which simulates neutron and
gamma-ray coincidences from from a source on an event-by-event basis. This comparison leads to good qualitative agreement.
NTIS
Scintillation Counters; Shapes

20080045783 Fermi National Accelerator Lab., Batavia, IL, USA; New Mexico Univ., Albuquerque, NM, USA
Supersymmetry Searches at the Tevatron (FERMILAB-CONF-08-174)
Strologas, J.; January 2008; 4 pp.; In English
Report No.(s): DE2008-933212; FERMILAB-CONF-08-174; No Copyright; Avail.: National Technical Information Ser-
vice (NTIS)

We present the current status of searches for supersymmetry performed at the Tevatron accelerator at Fermilab by the CDF
and DO collaborations using luminosity of up to 2.1 fb-1. We focus on searches for charginos, neutralinos, squarks, gluinos
and sneutrinos in several supersymmetric scenarios. No supersymmetric signal is detected and limits on the masses and
production cross sections for the supersymmetric particles are set.
NTIS
Particle Accelerators; Supersymmetry

20080045820 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Progress on Electron Cloud Effects Calculations for the FNAL Main Injector
Sonnad, K. G.; Furman, M. A.; Vay, J. L.; January 2008; 8 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935752; No Copyright; Avail.: Department of Energy Information Bridge

We have studied the response of the beam to an electron cloud for the Fermilab Main Injector using the Quasistatic Model
implemented into the particle-in-cell code Warp. Specifically, we have addressed the effects due to varying the beam intensity,
electron cloud density and chromaticity. In addition, we have estimated the contribution to emittance evolution due to beam
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space-charge effects. We have carried out a comparison between how the beam responds at injection energy and at top energy.
We also present some results on the validation of the computational model, and report on progress towards improving the
computational model.
NTIS
Electron Clouds; Injectors

20080045896 Mack-Blackwell Transportation Center, Fayetteville, AR, USA
Non-Nuclear Methods for HMA Density Measurements
Williams, S. G.; Aug. 16, 2008; 77 pp.; In English
Report No.(s): PB2009-100644; MBTC-2075; No Copyright; Avail.: National Technical Information Service (NTIS)

Non-nuclear methods for the measurement of hot-mix asphalt (HMA) density offer the ability to take numerous density
readings in a very short period of time, without the need for intensive licensing, training, and maintenance efforts common
to nuclear gauges. The Pavement Quality Indicator (PQI) and the PaveTracker use electrical impedance to estimate density.
Early models of these gauges were deemed inadequate for quality control and quality assurance testing, but improvements
have been made to each. In this project, a number of field sites were used to evaluate the non-nuclear gauges in terms of
ruggedness, accuracy, and precision. A thorough investigation of calibration methods was also performed. In the ruggedness
study, three pavement sites were used to determine potential procedural factors that significantly affected the non-nuclear
density results. Moisture, the presence of sand or debris, gauge orientation, gauge type, and presence of paint markings were
determined to significantly impact the accuracy of non-nuclear gauge readings. Four calibration methods were investigated,
including screed offset, core offset, two-point, and data pair techniques. None were found to possess all of the necessary
components for generating significant correlations with field core densities. A screed-core method was developed as a method
to more comprehensively adjust the magnitude of the offset as well as the sensitivity of the device over a large range of true
densities. Overall, neither non-nuclear gauge was able to predict core densities as accurately or precisely as the nuclear gauge.
Of the non-nuclear devices, the PQI generated more consistent results but was less sensitive to actual changes in density. The
PaveTracker was more sensitive to actual changes in density, but exhibited a higher level of variability. Existing specifications
for use of non-nuclear devices should be edited to include guidance on gauge orientation during testing, as well as calibration
procedures for a screed-slope type of technique.
NTIS
Asphalt; Density Measurement; Pavements

20080045917 Brookhaven National Lab., Upton, NY USA
Understanding QGP through Spectral Functions and Euclidean Correlators, April 23-25, 2008
Mocsy, A.; Petreczky, P.; Jun. 2008; 238 pp.; In English
Report No.(s): DE2008-936057; BNL-81318-2008-V89; No Copyright; Avail.: Department of Energy Information Bridge

In the past two decades, one of the most important goals of the nuclear physics community has been the production and
characterization of the new state of matter--Quark-Gluon Plasma (QGP). Understanding how properties of hadrons change in
medium, particularly, the bound state of a very heavy quark and its antiquark, known as quarkonium, as well as determining
the transport coefficients is crucial for identifying the properties of QGP and for the understanding of the experimental data
from RHIC. On April 23rd, more than sixty physicists from twenty-seven institutions gathered for this three-day topical
workshop held at BNL to discuss how to understand the properties of the new state of matter obtained in ultra-relativistic
heavy ion collisions (particularly at RHIC-BNL) through spectral functions. In-medium properties of the different particle
species and the transport properties of the medium are encoded in spectral functions. The former could yield important
signatures of deconfinement and chiral symmetry restoration at high temperatures and densities, while the later are crucial for
the understanding of the dynamics of ultra-relativistic heavy ion collisions. Participants at the workshop are experts in various
areas of spectral function studies. The workshop encouraged direct exchange of scientific information among experts, as well
as between the younger and the more established scientists. The workshops success is evident from the coherent picture that
developed of the current understanding of transport properties and in-medium particle properties, illustrated in the current
proceedings. The following pages show calculations of meson spectral functions in lattice QCD, as well as implications of
these for quarkonia melting/survival in the quark gluon plasma; Lattice calculations of the transport coefficients (shear and
bulk viscosities, electric conductivity); Calculation of spectral functions and transport coefficients in field theories using weak
coupling techniques; And certain spectral functions and also the heavy quark diffusion constant have been calculated in the
strongly coupled limit of the N = 4 super-symmetric Yang Mills theory.
NTIS
Correlators; Euclidean Geometry; Heavy Ions; Ionic Collisions; Spectra
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20080045919 Brookhaven National Lab., Upton, NY USA
Hydrodynamics in Heavy Ion Collisions and QCD Equation of State (April 21-22, 2008)
Karsch, F.; Kharzev, D.; Molnar, D.; Petreczky, P.; Teaney, D.; January 2008; 161 pp.; In English
Report No.(s): DE2008-936056; BNL-81307-2008-V88; No Copyright; Avail.: Department of Energy Information Bridge

The interpretation of relativistic heavy-ion collisions at RHIC energies with thermal concepts is largely based on the
relative success of ideal (nondissipative) hydrodynamics. This approach can describe basic observables at RHIC, such as
particle spectra and momentum anisotropies, fairly well. On the other hand, recent theoretical efforts indicate that dissipation
can play a significant role. Ideally viscous hydrodynamic simulations would extract, if not only the equation of state, but also
transport coefficients from RHIC data. There has been a lot of progress with solving relativistic viscous hydrodynamics. There
are already large uncertainties in ideal hydrodynamics calculations, e.g., uncertainties associated with initial conditions,
freezeout, and the simplified equations of state typically utilized. One of the most sensitive observables to the equation of state
is the baryon momentum anisotropy, which is also affected by freezeout assumptions. Up-to-date results from lattice quantum
chromodynamics on the transition temperature and equation of state with realistic quark masses are currently available.
However, these have not yet been incorporated into the hydrodynamic calculations. Therefore, the RBRC workshop
‘Hydrodynamics in Heavy Ion Collisions and QCD Equation of State’ aimed at getting a better understanding of the theoretical
frameworks for dissipation and near-equilibrium dynamics in heavy-ion collisions. The topics discussed during the workshop
included techniques to solve the dynamical equations and examine the role of initial conditions and decoupling, as well as the
role of the equation of state and transport coefficients in current simulations.
NTIS
Equations of State; Heavy Ions; Hydrodynamics; Ionic Collisions; Quantum Chromodynamics

20080045920 Brookhaven National Lab., Upton, NY USA
Thermal Neutron Imaging Support with Other Laboratories BL06-IM-TNI
Vanier, P. E.; Jun. 17, 2008; 25 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-935200; BNL--81308-2008-CP; No Copyright; Avail.: National Technical Information Service
(NTIS)

The goals of this project are: (1) detect and locate a source of thermal neutrons; (2) distinguish a localized source from
uniform background; (3) show shape and size of thermalizing material; (4) test thermal neutron imager in active interrogation
environment; and (5) distinguish delayed neutrons from prompt neutrons.
NTIS
Imaging Techniques; Thermal Neutrons

20080045921 Stanford Linear Accelerator Center, CA, USA
Modeling and Simulation of the Longitudinal Beam Dynamics - RF Station Interaction in the LHC Rings
Baudrenghien, P.; Tuckmantel, J.; Mastorides, T.; Rivetta, C.; Winkle, D. V.; Jul. 07, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934744; SLAC-PUB-13291; No Copyright; Avail.: National Technical Information Service (NTIS)

A non-linear time-domain simulation has been developed to study the interaction between longitudinal beam dynamics
and RF stations in the LHC rings. The motivation for this tool is to determine optimal LLRF configurations, to study system
sensitivity on various parameters, and to define the operational and technology limits. It will be also used to study the effect
of RF station noise, impedance, and perturbations on the beam life time and longitudinal emittance. It allows the study of
alternative LLRF implementations and control algorithms. The insight and experience gained from our PEP-II simulation is
important for this work. In this paper we discuss properties of the simulation tool that will be helpful in analyzing the LHC
RF system and its initial results. Partial verification of the model with data taken during the LHC RF station commissioning
is presented.
NTIS
Radio Frequencies; Simulation; Storage Rings (Particle Accelerators)

20080045923 Stanford Linear Accelerator Center, CA, USA
Loss Factor of the PEP-II Rings
Novokhatski, A.; Sullivan, M.; Jul. 11, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934740; SLAC-PUB-13297; No Copyright; Avail.: Department of Energy Information Bridge

An RF power balance method is used to measure the synchrotron radiation losses and the wake field losses. We present
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the history of the losses in the Low Energy Ring (LER) and the High Energy Ring (HER) during the last several runs of
PEP-II.
NTIS
Losses; Particle Accelerators; Storage Rings (Particle Accelerators)

20080045982 Brookhaven National Lab., Upton, NY, USA
R and D Topics for Neutrino Factory Acceleration
Scott, J. R.; Nov. 01, 2007; 5 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-922982; BNL--79692-2007-CP; No Copyright; Avail.: National Technical Information Service
(NTIS)

The muons in a neutrino factory must be accelerated from the energy of the capture, phase rotation, and cooling systems
(around 120 MeV kinetic energy) to the energy of the storage ring (around 25 GeV). This is done with a sequence of
accelerators of different types: a linac, one or more recirculating linear accelerators, and finally one or more fixed field
alternating gradient accelerators (FFAGs). I discuss the R&D that is needed to arrive at a complete system which we can have
confidence will accelerate the beam and for which we can obtain a cost estimate.
NTIS
Industrial Plants; Muons; Neutrinos

20080045983 Brookhaven National Lab., Upton, NY USA; Indiana Univ., Bloomington, IN, USA; Case Western Reserve
Univ., Cleveland, OH USA
Diamond Amplified Photocathodes
Smedley, J.; Ben-Zvi, I.; Chang, X.; Grover, R.; Sakovic, A.; Nov. 26, 2007; 8 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-922243; BNL--79737-2008-CP; No Copyright; Avail.: Department of Energy Information Bridge

High-average-current linear electron accelerators require photoinjectors capable of delivering tens to hundreds of mA
average current, with peak currents of hundreds of amps. Standard photocathodes face significant challenges in meeting these
requirements, and often have short operational lifetimes in an accelerator environment. We report on recent progress toward
development of secondary emission amplifiers for photocathodes, which are intended to increase the achievable average
current while protecting the cathode from the accelerator. The amplifier is a thin diamond wafer which converts energetic (few
keV) primary electrons into hundreds of electron-hole pairs via secondary electron emission. The electrons drift through the
diamond under an external bias and are emitted into vacuum via a hydrogen-terminated surface with negative electron affinity
(NEA). Secondary emission gain of over 200 has been achieved. Two methods of patterning diamond, laser ablation and
reactive-ion etching (RIE), are being developed to produce the required geometry. A variety of diagnostic techniques,
including FTIR, SEM and AFM, have been used to characterize the diamonds.
NTIS
Diamonds; Photocathodes

20080045984 Brookhaven National Lab., Upton, NY, USA
Tracking of Acceleration with HNJ Method
Ruggiero, A. C.; Nov. 10, 2007; 12 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-922241; BNL--79728-2007-CP; No Copyright; Avail.: Department of Energy Information Bridge

After reviewing the principle of operation of acceleration with the method of Harmonic Number Jump (HNJ) in a
Fixed-Field Alternating-Gradient (FFAG) accelerator for protons and heavy ions, we report in this talk the results of computer
simulations performed to assess the capability and the limits of the method in a variety of practical situations. Though the study
is not yet completed, and there still remain other cases to be investigated, nonetheless the tracking results so far obtained are
very encouraging, and confirm the validity of the method.
NTIS
Gradients; Acceleration
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20080045986 Brookhaven National Lab., Upton, NY USA
Complete Scheme for a Muon Collider. Proceedings of the COOL 07 Workshop, Bad Kreuznach, Germany on
September 10-14, 2007
Palmer, R. B.; Berg, J. C.; Fernow, R. C.; Gallardo, J. C.; Kirk, H. G.; Sep. 2007; 7 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918988; BNL-79332-2007-CP; No Copyright; Avail.: Department of Energy Information Bridge

A complete scheme for production, cooling, acceleration, and ring for a 1.5 TeV center of mass muon collider is presented,
together with parameters for two higher energy machines. The schemes starts with the front end of a proposed neutrino factory
that yields bunch trains of both muon signs. Six dimensional cooling in long-period helical lattices reduces the longitudinal
emittance until it becomes possible to merge the trains into single bunches, one of each sign. Further cooling in all dimensions
is applied to the single bunches in further helical lattices. Final transverse cooling to the required parameters is achieved in
50 T solenoids.
NTIS
Bunching; Conferences; Germany; Muons

20080045987 Brookhaven National Lab., Upton, NY USA; Academy of Sciences (Russia), Tomsk, Russian Federation
Berna Ion Source Discharge Simulation. Presented at the 12th International Conference on Ion Sources (ICIS 2007)
in Jeju, Korea on August 26-31, 2007
Rudskoy, I.; Kulevoy, T. V.; Petrenko, S. V.; Kuibeda, R. P.; Seleznev, D. N.; Aug. 31, 2007; 18 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918610; BNL-79414-2007-CP; No Copyright; Avail.: Department of Energy Information Bridge

The joint research and development program is continued to develop steady-state ion source of decaborane beam for ion
implantation industry. Bemas ion source is the wide used ion source for ion implantation industry. The new simulation code
was developed for the Bemas ion source discharge simulation. We present first results of the simulation for several materials
interested in semiconductors. As well the comparison of results obtained with experimental data obtained at the ITEP ion
source test-bench is presented.
NTIS
Boranes; Conferences; Industries; Ion Implantation; Ion Sources; Korea; Simulation

20080045988 Brookhaven National Lab., Upton, NY USA
Status of ITEP Decaborane Ion Source Program
Kulevoy, T. V.; Petrenko, S. V.; Kuibeda, R. P.; Seleznev, D. N.; Kozlov, A. V.; January 2007; 19 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918609; BNL-79413-2007; No Copyright; Avail.: Department of Energy Information Bridge

The joint research and development program is continued to develop steady-state ion source of decaborane beam for ion
implantation industry. Both Freeman and Bemas ion sources for decaborane ion beam generation were investigated.
Decaborane negative ion beam as well as positive ion beam were generated and delivered to the output of mass separator.
Experimental results obtained in ITEP are presented.
NTIS
Boranes; Ion Sources; Source Programs

20080045989 Brookhaven National Lab., Upton, NY USA; Academy of Sciences (Russia), Tomsk, Russian Federation
Side Extraction duoPIGatron-Type Ion Source
Gushenets, V. I.; Oks, E. M.; Herschcovitch, A.; Johnson, B. M.; January 2007; 6 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918608; BNL-79412-2007; No Copyright; Avail.: Department of Energy Information Bridge

We have designed and constructed a compact duoPIGatron-type ion source, for possible use in ion implanters, in such the
ion can be extracted from side aperture in contrast to conventional duoPIGatron sources with axial ion extraction. The size
of the side extraction aperture is 1x40 mm. The ion source was developed to study physical and technological aspects relevant
to an industrial ion source. The side extraction duoPIGatron has stable arc, uniformly bright illumination, and dense plasma.
The present work describes some of preliminary operating parameters of the ion source using Argon, BF3. The total
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unanalyzed beam currents are 23 mA using Ar at an arc current 5 A and 13 mA using BF3 gas at an arc current 6 A.
NTIS
Extraction; Ion Sources

20080045990 Brookhaven National Lab., Upton, NY USA
Model Simulations of Continuous Ion Interjection into EBIS Trap with Slanted Electrostatic Mirror
Pikin, A.; Kponou, A.; Alessi, J. G.; Beebe, E. N.; Prelec, K.; January 2007; 13 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918606; BNL-79399-2007; No Copyright; Avail.: Department of Energy Information Bridge

The efficiency of trapping ions in an EBIS is of primary importance for many applications requiring operations with
externally produced ions: RIA breeders, ion sources, traps. At the present time, the most popular method of ion injection is
pulsed injection, when short bunches of ions get trapped in a longitudinal trap while traversing the trap region. Continuous
trapping is a challenge for EBIS devices because mechanisms which reduce the longitudinal ion energy per charge in a trap
(cooling with residual gas, .energy exchange with other ions, ionization) are not very effective, and accumulation of ions is
slow. A possible approach to increase trapping efficiency is to slant the mirror at the end of the trap which is opposite to the
injection end. A slanted mirror will convert longitudinal motion of ions into transverse motion, and, by reducing their
longitudinal velocity, prevent these ions from escaping the trap on their way out. The trade off for the increased trapping
efficiency this way is an increase in the initial transverse energy of the accumulated ions. The slanted mirror can be realized
if the ends of two adjacent electrodes- drift tubes - which act as an electrostatic mirror, are machined to produce a slanted gap,
rather than an upright one. Applying different voltages to these electrodes will produce a slanted mirror. The results are
presented of 2D and 3D computer simulations of ion injection into a simplified model of EBIS with slanted mirror.
NTIS
Computerized Simulation; Electrostatics; Ion Injection; Mirrors; Simulation; Trapping

20080045991 Brookhaven National Lab., Upton, NY USA
High-Energy Colliding Crystals: A Theoretical Study
Wei, J.; Oct. 2007; 7 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918604; BNL-79396-2007; No Copyright; Avail.: Department of Energy Information Bridge

Recent theoretical investigations of beam crystallization using computer modeling based on the method of molecular
dynamics (MD) and analytical approach based on the phonon theory are motivated by the study of colliding crystalline beams.
Analytical study of crystal stability in an alternating-gradient (AG) focusing ring was previously limited to the smooth
approximation. In a typical ring, results obtained under such approximation largely agrees with that obtained with the MD
simulation.
NTIS
Collisions; Computerized Simulation; Crystallization

20080045992 Brookhaven National Lab., Upton, NY USA
Bunched Beam Stochastic Cooling Simulations and Comparison with Data
Blaskeiwicz, M.; Brennan, J. M.; Oct. 2007; 7 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918603; BNL-79395-2007; No Copyright; Avail.: Department of Energy Information Bridge

With the experimental success of longitudinal, bunched beam stochastic cooling in RHIC it is natural to ask whether the
system works as well as it might and whether upgrades or new systems are warranted. A computer code, very similar to those
used for multi-particle coherent instability simulations, has been written and is being used to address these questions.
NTIS
Bunching; Cooling; Simulation; Stochastic Processes

20080045994 Brookhaven National Lab., Upton, NY USA
Electron Cooling and Electron-Ion Colliders at BNL
Ben-Zvi, I.; Oct. 2007; 6 pp.; In English
Report No.(s): DE2008-918597; BNL-79352-2007; No Copyright; Avail.: Department of Energy Information Bridge

Superconducting Energy Recovery Linacs (ERL) have significant potential uses in various fields, including High Energy
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Physics and Nuclear Physics. Brookhaven National Laboratory (BNL) is pursuing some of the potential applications in this
area and the technology issues that are associated with these applications. The work addressed in this paper is carried out at
BNL towards applications in electron cooling of high-energy hadron beams and electron-nucleon colliders. The common
issues for these applications are the generation of high currents of polarized or high-brightness unpolarized electrons,
high-charge per bunch and high-current. One must address the associated issue of High- Order Modes generation and
damping. Superconducting ERLs have great advantages for these applications as will be outlined in the text.
NTIS
Cooling; Electron Beams; High Energy Interactions; Nuclear Physics; High Current

20080045995 Brookhaven National Lab., Upton, NY USA; China Univ. of Science and Technology, Beijing, China
Systematic Error Reduction: Non-Tilted Reference Beam Method for Long Trace Profiler
Qian, S.; Qian, K.; Hong, Y.; Sheng, L.; Ho, T.; Aug. 2007; 9 pp.; In English
Report No.(s): DE2008-918596; BNL-79345-2007; No Copyright; Avail.: Department of Energy Information Bridge

Systematic error in the Long Trace Profiler (LTP) has become the major error source as measurement accuracy enters the
nanoradian and nanometer regime. Great efforts have been made to reduce the systematic error at a number of synchrotron
radiation laboratories around the world. Generally, the LTP reference beam has to be tilted away from the optical axis in order
to avoid fringe overlap between the sample and reference beams. However, a tilted reference beam will result in considerable
systematic error due to optical system imperfections, which is difficult to correct. Six methods of implementing a non-tilted
reference beam in the LTP are introduced: (1) application of an external precision angle device to measure and remove slide
pitch error without a reference beam, (2) independent slide pitch test by use of not tilted reference beam, (3) non-tilted
reference test combined with tilted sample, (4) penta-prism scanning mode without a reference beam correction, (5) non-tilted
reference using a second optical head, and (6) alternate switching of data acquisition between the sample and reference beams.
With a non-tilted reference method, the measurement accuracy can be improved significantly. Some measurement results are
presented. Systematic error in the sample beam arm is not addressed in this paper and should be treated separately.
NTIS
Synchrotron Radiation; Systematic Errors; Data Acquisition

20080045996 Brookhaven National Lab., Upton, NY USA
FEL Potential of the High Current ERLs at BNL
Kayran, D.; Ben-Ziv, I.; Livineko, V.; Pozdeyev, E.; Matveenko, A.; Aug. 2007; 6 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918587; BNL-78123-2007; No Copyright; Avail.: Department of Energy Information Bridge

An ampere class 20 MeV superconducting Energy Recovery Linac (ERL) is under construction at Brookhaven National
Laboratory (BNL) 11 for testing concepts for high-energy electron cooling and electron-ion colliders. This ERL prototype will
be used as a test bed to study issues relevant for very high current ERLs. High average current and high performance of
electron beam with some additional components make this ERL an excellent driver for high power far infrared Free Electron
Laser (FEL). A possibility for future up-grade to a twopass ERL is considered. We present the status and our plans for
construction and commissioning of the ERL. We discus a FEL potential based on electron beam provided by BNL ERL.
NTIS
Free Electron Lasers; High Current; Linear Accelerators

20080045997 Brookhaven National Lab., Upton, NY USA
Superconducting Photoinjector
Ben-Zvi, I.; Burrill, A.; Calaga, R.; Chang, X.; Grover, R.; Aug. 2007; 6 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-918586; BNL-78122-2007-CP; No Copyright; Avail.: Department of Energy Information Bridge

One of the frontiers in FEL science is that of high power. In order to reach power in the megawatt range, one requires
a current of the order of one ampere with a reasonably good emittance. The superconducting laserphotocathode RF gun with
a high quantum efficiency photocathode is the most natural candidate to provide this performance. The development of a 1/2
cell superconducting photoinjector designed to operate at up to a current of 0.5 amperes and beam energy of 2 MeV and its
photocathode system are the subjects covered in this paper. The main issues are the photocathode and its insertion mechanism,
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the power coupling and High Order Mode damping. This technology is being developed at BNL for DOE nuclear physics
applications such as electron cooling at high energy and electron ion colliders.
NTIS
Free Electron Lasers; Superconductivity

20080046000 Fermi National Accelerator Lab., Batavia, IL, USA
Challenges and Concepts for Design of an Interaction Region with Push-Pull Arrangement of Detectors - An Interface
Document
Parker, B.; Herve, A.; Osborne, J.; Mikhailichenko, A.; Buesser, K.; Jun. 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-07CH11359
Report No.(s): DE2008-935484; FERMILAB-CONF-09-205-APC-FESS; No Copyright; Avail.: Department of Energy
Information Bridge

Two experimental detectors working in a push-pull mode has been considered for the Interaction Region of the
International Linear Collider. The push-pull mode of operation sets specific requirements and challenges for many systems of
detector and machine, in particular for the IR magnets, for the cryogenics and alignment system, for beamline shielding, for
detector design and overall integration, and so on. These challenges and the identified conceptual solutions discussed in the
paper intend to form a draft of the Interface Document which will be developed further in the nearest future. The authors of
the present paper include the organizers and conveners of working groups of the workshop on engineering design of
interaction region IRENG07, the leaders of the IR Integration within Global Design Effort Beam Delivery System, and the
representatives from each detector concept submitting the Letters Of Intent.
NTIS
Accelerators; Detectors; Systems Engineering

20080046001 Fermi National Accelerator Lab., Batavia, IL, USA; Tsukuba Univ., Japan
Measurement of the Top Quark Mass by Dynamical Likelihood Method using the Lepton + Jets Events with the
Collider Detector at Fermilab
Kubo, T.; Feb. 2008; 125 pp.; In English
Report No.(s): DE2008-935478; No Copyright; Avail.: National Technical Information Service (NTIS)

We have measured the top quark mass with the dynamical likelihood method. The data corresponding to an integrated
luminosity of 1.7fb-1 was collected in proton antiproton collisions at a center of mass energy of 1.96 TeV with the CDF
detector at Fermilab Tevatron during the period March 2002 - March 2007. We select tt pair production candidates by requiring
one high energy lepton and four jets, in which at least one of jets must be tagged as a b-jet. In order to reconstruct the top
quark mass, we use the dynamical likelihood method based on maximum likelihood method where a likelihood is defined as
the differential cross section multiplied by the transfer function from observed quantities to parton quantities, as a function of
the top quark mass and the jet energy scale(JES).
NTIS
Leptons; Quarks

20080046002 Fermi National Accelerator Lab., Batavia, IL, USA; Tsukuba Univ., Japan
Search for Higgs Boson Production in Association with a W Boson in 1.96-TeV Proton-Antiproton Collisions
Masubuchi, T.; Feb. 2008; 163 pp.; In English
Report No.(s): DE2008-935477; No Copyright; Avail.: National Technical Information Service (NTIS)

We have searched for the Standard Model Higgs boson production in association with a W(sup (+-)) boson. This search
is based on the data collected between February 2002 and May 2007, corresponding to an integrated luminosity of 1.9 fb(sup
-1) collected by the Collider Detector at Fermilab (CDF) at the Tevatron which is a p(bar p) collider at a center of mass energy
1.96 TeV. W+Higgs channel is one of the most promising channels for the Higgs search at Tevatron in the low Higgs mass
region (m(sub H) < 135 GeV/c(sup 2)), where Higgs boson decays into b(bar b) dominantly. The detection of lepton from the
W boson decay makes the W+Higgs events much cleaner than the direct Higgs production events which have the largest
production cross section. Experimentally we select events with a high p(sub T) lepton, high missing transverse energy and two
b-quark jets. This signature is same as for the W+jets background which has a huge cross section. To reduce the W+jets
background, b-jet identification algorithms are applied to at least one jet.
NTIS
Bosons; Higgs Bosons; Particle Collisions; Proton-Antiproton Interactions
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20080046004 Fermi National Accelerator Lab., Batavia, IL, USA; Tsukuba Univ., Japan
Study on the Top Quark Pair Production Mechanism in 1.96 TeV Proton-Antiproton Collisions
Naganoma, J.; Mar. 2008; 159 pp.; In English
Report No.(s): DE2008-935473; No Copyright; Avail.: National Technical Information Service (NTIS)

The study of the top quark pair production mechanism in proton-antiproton collisions at a center-of-mass energy of 1.96
TeV is described. The main subjects are the measurements of the top quark pair production cross section, the top quark mass
and a search for a new particle decaying to the top quark pair. The analyses are based on 1.9 fb(sup -1) of data collected by
the Collider Detector at Fermilab (CDF) Run II experiment between March 2002 and May 2007, using the lepton+jets events.
The measured top quark pair production cross section is 8.2 (+-) 0.5 (stat.) (+-) 0.8 (syst.) (+-) 0.5 (lum.) pb, which is slightly
higher than the standard model prediction at the top mass of 175 GeV/c(sup 2). The top quark mass is an important parameter
in the standard model, and also in the experimental studies. The measured top quark mass if 171.6 (+-) 2.0 (stat.) (+-) 1.3(syst.)
GeV/c(sup 2). Finally, they report on a search for a new gauge boson decaying to t(bar t), which interferes with the standard
model gluon in the q(bar q) (yields) t(bar t) production process.
NTIS
Pair Production; Particle Collisions; Proton-Antiproton Interactions; Quarks

20080046007 Idaho National Lab., Idaho Falls, ID, USA; Department of Energy, Washington, DC, USA
Using a Borated Panel to Form a Dual Neurtron-Gamma Detector
Wilde, S.; Keegan, R. P.; Van Ausdeln, L.; January 2007; 2 pp.; In English
Report No.(s): DE2008-934444; DOE/NV-25946-407; No Copyright; Avail.: Department of Energy Information Bridge

A borated polyethylene plane placed between a neutron source and a gamma spectrometer is used to form a dual
neutron-gamma detection system. The polyethylene thermalizes the source neutrons so that they are captured by (sup 10)B
to produce a flux of 478 keV gamma-rays that radiate from the plane. This results in a buildup of count rate in the detector
over that from a disk of the same diameter as the detector crystal (same thickness as the panel). Radiation portal systems are
a potential application of this technique.
NTIS
Detection; Neutron Sources

20080046159 Fermi National Accelerator Lab., Batavia, IL, USA; Illinois Univ., Urbana-Champaign, IL, USA
Measurement of the t Anti-t Production Cross Section in p Anti-p Collisions at s**(1/2) = 1.96-TeV Using Soft Muon
Tagging, (Thesis/Dissertation)
Grundler, U. A.; May 01, 2008; 131 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935237; FERMILAB-THESIS-2008-27; No Copyright; Avail.: National Technical Information
Service (NTIS)

The writer presents a measurement of the t(bar t) production cross section at (radical)s = 1.96 TeV using 2034 pb(sup -1)
of CDF Run II data using events with a high transverse momentum electron or muon, three or more jets, and missing
transverse energy. The measurement assumes a t (yields) Wb branching fraction of 100 percent. Events consistent with t(bar
t) decay are found by identifying jets containing heavy-flavor semileptonic decays to muons. The dominant backgrounds are
evaluated directly from the data. Based on 248 candidate events and an expected background of 86.8 (+/-) 5.6 events, he
measures a production cross section of 8.7 (+/-) 1.1(sub -0.8)(sup +0.9) (+/-) 0.6 pb, in agreement with the Standard Model.
NTIS
Collisions; Marking; Muons; Proton-Antiproton Interactions

20080046164 Fermi National Accelerator Lab., Batavia, IL, USA; Chicago Univ., Chicago, IL USA
Measurement of the Branching Ratio of the pi(sup 0) Dalitz Decay using K(sub L) --> 3pi(sup 0) Decays from KTeV,
(Thesis/Dissertation)
Abouzaid, E.; Aug. 01, 2007; 183 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935238; FERMILAB-THESIS-2007-68-1; No Copyright; Avail.: Department of Energy Informa-
tion Bridge

Contents: Abstracts; Acknowledgments; List of Figures; List of Tables; Introduction; The KTEV Detector; Data Analysis;
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Monte Carlo Simulation; Results; Systematic Uncertainties; Conclusion; and References.
NTIS
Detection; Branching (Physics)

20080046169 National Nuclear Security Administration, Las Vegas, NV, USA; National Security Technologies, LLC, Las
Vegas, NV, USA
Graphical Representation of Stability Criteria - Summary
Odyniec, M.; January 2008; 4 pp.; In English
Report No.(s): DE2008-934441; DOE/NV-25946-355; No Copyright; Avail.: National Technical Information Service
(NTIS)

This paper compares various approaches to stability analysis of linear (and of linearized) circuits. In particular it clarifies
the limits of application of a widely used but generally erroneous method. It also compares the criteria formulated in terms
of impedances versus those expressed in S-parameters.
NTIS
Classical Mechanics; Graphs (Charts); Quantum Mechanics; Stability

20080046181 Fermi National Accelerator Lab., Batavia, IL, USA; Arizona Univ., Tucson, AZ, USA
Study of the Rare Decay K(L) ---> pi0 Gamma Gamma at KTeV, (Thesis/Dissertation)
Wang, J.; Aug. 01, 2007; 132 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935239; FERMILAB-THESIS-2007-67; No Copyright; Avail.: National Technical Information
Service (NTIS)

Every symmetry of nature produces a conservation law. The search for symmetries in the particle physics helped people
to understand more about elementary particles. There are three discrete symmetries: parity (P), charge conjugation (C), and
time reversal (T). The operation of parity on a system changes the sign of all spatial coordinates. Parity is conserved if a
process and its mirror image process behave the same. The operation of the charge operator on a particle changes it into its
antiparticle. Symmetry under charge conjugation implies that a process and its charge conjugate process are the same. The
effect of the time reversal operator causes a process to run backwards in time. If the rate for a time-reversed process is the
same as that of the original process, that process conserves T.
NTIS
Branching (Physics); Time Dependence; Antiparticles

20080046189 Fermi National Accelerator Lab., Batavia, IL, USA; Columbia Univ., New York, NY, USA
Measurement of Hadron Production Cross Sections for the Simulation of Accelerator Neutrino Beams and a Search
for Muon-Neutrino to Electron-Neutrino Oscillations in the Delta m**2 About Equals 1-eV**2 Region, (Thesis/
Dissertation)
Schmitz, D. W.; Jan. 01, 2008; 302 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935240; FERMILAB-THESIS-2008-26; No Copyright; Avail.: National Technical Information
Service (NTIS)

A measurement of hadron production cross-sections for the simulation of accelerator neutrino beams and a search for
muon neutrino to electron neutrino oscillations in the (Delta)m(sup 2) (approx.) 1 eV(sup 2) region. This dissertation presents
measurements from two different high energy physics experiments with a very strong connection: the Hadron Production
(HARP) experiment located at CERN in Geneva, Switzerland, and the Mini Booster Neutrino Experiment (Mini-BooNE)
located at Fermilab in Batavia, Illinois.
NTIS
Hadrons; Neutrino Beams; Oscillations; Simulation

20080046204 Stanford Linear Accelerator Center, CA, USA
Parallel Computation of Integrated Electromagnetic Thermal and Structural Effects for Accelerator Cavities
Akcelik, V.; Candel, A.; Kabel, A.; Lee, L. Q.; Ng, C. K.; Jul. 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934431; SLAC/PUB-13280; No Copyright; Avail.: National Technical Information Service (NTIS)

The successful operation of accelerator cavities has to satisfy both rf and mechanical requirements. It is highly desirable
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that electromagnetic, thermal and structural effects such as cavity wall heating and Lorentz force detuning in superconducting
rf cavities can be addressed in an integrated analysis. Based on the SLAC parallel finite-element code infrastructure for
electromagnetic modeling, a novel multi-physics analysis tool has been developed to include additional thermal and
mechanical effects. The parallel computation enables virtual prototyping of accelerator cavities on computers, which would
substantially reduce the cost and time of a design cycle. The multi-physics tool is applied to the LCLS rf gun for
electromagnetic, thermal and structural analyses.
NTIS
Cavities; Temperature Effects

20080046231 Fermi National Accelerator Lab., Batavia, IL, USA; California Univ., Los Angeles, CA, USA; Geneva Univ.,
Geneva, Switzerland
Beam Condition Monitoring with Diamonds at CDF
Dong, P.; Eusebi, R.; Schrupp, C.; Sfyla, A.; Tesarek, R.; January 2008; 4 pp.; In English
Report No.(s): DE2008-909898; FERMILAB-CONF-07-112-E; No Copyright; Avail.: Department of Energy Information
Bridge

Particle physics collider experiments at the high energy frontier are being performed today and in the next decade in
increasingly harsh radiation environments. While designing detector systems adequate for these conditions represents a
challenge in itself, their safe operation relies heavily on fast, radiation-hard beam condition monitoring (BCM) systems to
protect these expensive devices from beam accidents. The talk will present such a BCM system based on polycrystalline
chemical vapor deposition (pCVD) diamond sensors designed for the Collider Detector at Fermilab (CDF) experiment
operating at Fermilab’s Tevatron proton-antiproton synchrotron. We report our operational experience with this system, which
was commissioned in the spring of last year. The system currently represents the largest of its kind to be operated at a hadron
collider. It is similar to designs being pursued by the next generation of hadron collider experiments at the Large Hadron
Collider (LHC).
NTIS
Diamonds; Detectors; Particle Accelerators

20080046259 Fermi National Accelerator Lab., Batavia, IL, USA; Brown Univ., Providence, RI, USA
Upgrade and Operation of the D0 Central Track Trigger (CTT)
Pangilinan, M.; January 2008; 3 pp.; In English
Report No.(s): DE2008-909894; FERMILAB-CONF-07-113-E; No Copyright; Avail.: Department of Energy Information
Bridge

The D(O) experiment at the Fermilab p(bar p) Tevatron collider (Batavia, IL, USA) has undergone significant upgrades
in anticipation of high luminosity running conditions. As part of the upgrade, the capabilities of the Central Track Trigger
(CTT) to make trigger decisions based on hit patterns in the Central Fiber Tracker (CFT) have been much improved. We report
on the implementation, commissioning and operation of the upgraded CTT system.
NTIS
Actuators; Particle Accelerators

20080046263 Fermi National Accelerator Lab., Batavia, IL, USA; Baylor Univ., Waco, TX, USA; Illinois Univ.,
Urbana-Champaign, IL, USA; Ohio State Univ., Columbus, OH, USA
CDF II 3D-Track Level 2 Trigger Upgrade
Abulencia, A.; Azzurri, P.; Brian, W.; Cohcran, E.; Dittmann, J. R.; January 2008; 5 pp.; In English
Report No.(s): DE2008-909896; FERMILAB-CONF-07-168-E; No Copyright; Avail.: Department of Energy Information
Bridge

The CDF II Level 1 track trigger system reconstructs charged tracks in the plane transverse to the beam direction. The
track trigger electronics uses the hit data from the 4 axial layers of the CDF II central outer tracking chamber, and has been
recently upgraded to include the complementary information from the 3 stereo layers. Together with the existing system it
provides improved fake track rejection at Level 1. In addition, the high resolution segment information is delivered to the
Level 2 processors, where software algorithms perform three-dimensional stereo track reconstruction. The 3D-tracks are
further extrapolated to the electromagnetic calorimeter towers and muon chambers to generate trigger electron and muon
candidates. The invariant mass of track pairs and track isolations are also calculated and used in the Level 2 trigger decision.
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We describe the hardware and software for the Level 2 part of the track trigger upgrade as well as the performance of the new
track trigger algorithms.
NTIS
Actuators; Calorimeters

20080046266 Fermi National Accelerator Lab., Batavia, IL, USA
Using Feedback to Control Deadtime in the CDF Trigger System
Torretta, D.; January 2008; 2 pp.; In English
Report No.(s): DE2008-909893; FERMILAB-CONF-07-126-E; No Copyright; Avail.: Department of Energy Information
Bridge

The CDF experiment uses a three-level trigger system to select events produced during p(bar p) collisions. As the
luminosity of the Tevatron accelerator falls by a factor of four over a 24 hour period, trigger selections are adjusted
automatically in order to make full use of the data processing bandwidth. The selections are made to maximize high purity
triggers and keep the deadtime as low as possible at any given luminosity throughout the entire course of a run. We describe
the algorithms used to obtain these goals and how the changing conditions are accounted for in the analysis of the data.
NTIS
Actuators; Feedback Control

20080046268 Fermi National Accelerator Lab., Batavia, IL, USA
Design Considerations of Fast-Cycling Synchrotrons Using Superconducting Transmission Line Magnets
Piekarz, H.; Hays, S.; Huang, Y.; Shiltsev, V.; January 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-07CH11359
Report No.(s): DE2008-935487; FERMILAB/PUB-08-176-APC; No Copyright; Avail.: Department of Energy Information
Bridge

Fast-cycling synchrotrons are key instruments for accelerator based nuclear and high-energy physics programs. We
explore a possibility to construct fast-cycling synchrotrons by using super-ferric, (approx.) 2 Tesla B-field dipole magnets
powered with a superconducting transmission line. We outline both the low temperature (LTS) and the high temperature (HTS)
superconductor design options and consider dynamic power losses for an accelerator with operation cycle of 0.5 Hz. We also
briefly outline possible power supply system for such accelerator, and discuss the quench protection system for the magnet
string powered by a transmission line conductor.
NTIS
Cycles; Magnets; Superconducting Magnets; Transmission Lines

20080046441 Naval Postgraduate School, Monterey, CA USA
Characterization of Stable Kinetic Equilibria of Rigid, Dipolar Rod Ensembles for Coupled Dipole-Dipole and
Maier-Saupe Potentials
Zhou, Hong; Wang, Hongyun; Wang, Qi; Forest, M G; Jan 18, 2007; 22 pp.; In English
Contract(s)/Grant(s): F49550-05-1-0025
Report No.(s): AD-A488433; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488433

We study equilibria of the Smoluchowski equation for rigid, dipolar rod ensembles where the intermolecular potential
couples the dipole-dipole interaction and the Maier-Saupe interaction. We thereby extend previous analytical results for the
decoupled case of the dipolar potential only (Fatkullin and Slastikov 2005 Nonlinearity 18 2565-80; Ji et al Phys. Fluids at
press; Wang et al 2005 Commun. Math. Sci. 3 605-20) or the Maier-Saupe potential only (Constantin et al 2004 Arch. Ration.
Mech. Anal. 174 365-84; Constantin et al 2004 Discrete Contin. Dyn. Syst. 11 101-12; Constantin and Vukadinovic 2005
Nonlinearity 18 441-3; Constantin 2005 Commun. Math. Sci. 3 531-44; Fatkullin and Slastikov 2005 Commun. Math. Sci.
3 21-6; Liu et al 2005 Commun. Math. Sci. 3 201-18; Luo et al 2005 Nonlinearity 18 379-89; Zhou et al 2005 Nonlinearity
18 2815-25; Zhou and Wang Commun. Math. Sci. at press), and prove certain numerical observations for equilibria of coupled
potentials (Ji et al Phys. Fluids at press). We first derive stability conditions, on the magnitude of the polarity vector (the first
moment of the orientational probability distribution function) and on the direction of the polarity. We then prove that all stable
equilibria of rigid, dipolar rod dispersions are either isotropic or prolate uniaxial. In particular, all stable anisotropic
equilibrium distributions admit the following remarkable symmetry: the peak axis of orientation is aligned with both the
polarity vector (first moment) and the distinguished director of the uniaxial second moment tensor. The stability is essential
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in establishing the axisymmetry. To demonstrate that the stability is indeed required, we show that there exist unstable
non-axisymmetric equilibria.
DTIC
Molecular Interactions; Rods

20080046459 Washington Univ., Seattle, WA USA
The Interpretation of Motionally Induced Electric Fields in Oceans of Complex Geometry
Szuts, Zoltan B; Oct 2008; 192 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): OCE-0552139
Report No.(s): AD-A488464; APL-UW-TR-0803; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488464

Sea water moving through the earth’s magnetic field induces electric currents in the ocean, and in general their distribution
depends on the 3D structure of the ocean and its surroundings. Although velocity is traditionally calculated from
measurements of the electric field with a one-dimensional relationship in the vertical, higher dimension processes are expected
near steep topography or in energetic and variable flows. The observational capabilities of recently developed electric field
instruments highlight the need for a qualitative and quantitative assessment of higher dimensional processes. The first part of
this dissertation analyzes electric field solutions for 2D effects caused by horizontal gradients of either velocity or topography.
Magnetostatic solutions are calculated for simple geometries that are described by a few non-dimensional spatial scales. The
second part analyzes measurements collected across the Gulf Stream where it separates from the continental margin, where
the oceanic flow is fast and meandering, topography is steep, and sediment is thick. Geophysical data are compiled to estimate
the sediment electrical properties.
DTIC
Electric Current; Electric Fields; Oceans; Sea Water

20080046568 Fermi National Accelerator Lab., Batavia, IL, USA
Search for Pair Production of Second Generation Scalar Leptoquarks in pp Collisions at the Tevatron
Calfayan, P.; May 2008; 126 pp.; In English
Report No.(s): DE2008-935491; No Copyright; Avail.: National Technical Information Service (NTIS)

As predicted by numerous extensions of the Standard Model, leptoquarks (LQ) are hypothetical bosons allowing
lepton-quark transitions. Under the assumption that they couple only to quarks and leptons of the same generation, three
generations of leptoquarks can be distinguished. The search for the pair production of second generation scalar leptoquarks
has been carried out in p(bar p) collisions at (radical)s = 1.96TeV, using an integrated luminosity of 1 fb(sup -1) collected by
the D0 experiment at the Tevatron collider between August 2002 and February 2006. Topologies arising from the LQ(ovr LQ)
(yields) (mu)q(nu)q and LQ(ovr LQ) (yields) (mu)q(mu)q decay modes have been investigated. In order to maximize the
available statistics, a method for the combination of various prescaled triggers with an inclusive OR has been developed. Since
no excess of data over the Standard Model prediction has been observed, upper limits on the leptoquark pair production cross
section have been derived at 95% confidence level as function of the leptoquark mass and the branching fraction (beta) =
Br(LQ (yields) (mu)q), and are interpreted as lower limits on the leptoquark mass as function of (beta).
NTIS
Leptons; Pair Production; Particle Accelerators; Particle Collisions; Quarks; Scalars

20080046587 Naval Postgraduate School, Monterey, CA USA
Detection of Frequency Hopped Signals Timing Information Using the Temporal Correlation Function
Cheng, Yuan-Pin; Sep 2008; 99 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488673; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This work extends earlier work derived by Overdyk and investigates the use of wavelet transform and image processing
tools to estimate hopping times occurring in frequency hopping schemes. The detection algorithm identifies frequency hopping
time locations found in FH schemes from the information provided by the two-dimensional short-term signal temporal
correlation function. Hopping time locations are shown to be provided by identifying TGF phase discontinuities. The detection
scheme has three main stages: I. Derive the analytic version of the FH signal and compute the resulting TGF function; 2.
Enhance discontinuities via the one-dimensional Wavelet transform; 3. Apply morphological image processing operations and
the Hough transform to estimate hopping time locations. Results show that for FH signals imbedded in additive White
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Gaussian noise reliable detection performance may be obtained for SNR levels above 3 dB and good detection performance
for SNR levels above 6dB for 5% to 20% detection accuracy.
DTIC
Correlation; Frequencies; Frequency Hopping; Signal Detection; Wavelet Analysis

20080046601 Fermi National Accelerator Lab., Batavia, IL, USA; Kansas State Univ., Manhattan, KS, USA
Search for Pair Production of Scalar Top Quarks in Jets and Missing Transverse Energy Channel with the DO Detector
Shamim, M.; January 2008; 156 pp.; In English
Report No.(s): DE2008-935490; No Copyright; Avail.: National Technical Information Service (NTIS)

This dissertation describes a search for the pair production of scalar top quarks, (tilde t)(sub 1), using a luminosity of 995
pb(sup -1) of data collected in p(bar p) collisions with the D0 detector at the Fermilab Tevatron Collider at a center-of-mass
energy (radical)s = 1.96 TeV. Both scalar top quarks are assumed to decay into a charm quark and a neutralino, (tilde (chi))(sub
1)(sup 0), where (tilde (chi))(sub 1)(sup 0) is the lightest supersymmetric particle. This leads to a final state with two acoplanar
charm jets and missing transverse energy. The yield of such events in data is found to be consistent with the expectations from
known standard model processes. Sets of (tilde t)(sub 1) and (tilde (chi))(sub 1)(sup 0) masses are excluded at the 95%
confidence level that substantially extend the domain excluded by previous searches. With the theoretical uncertainty on the
(tilde t)(sub 1) pair production cross section taken into account, the largest limit for m(sub (tilde t)(sub 1)) is m(sub (tilde t)(sub
1)) > 150 GeV, for m(sub (tilde (chi))(sub 1)(sup 0)) = 65 GeV.
NTIS
Pair Production; Quarks; Scalars

20080046630 Fermi National Accelerator Lab., Batavia, IL, USA
Hot Topics from the Tevatron
Glenzinski, D.; Jan. 01, 2008; 11 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-934849; FERMILAB-CONF-08-170-E; No Copyright; Avail.: National Technical Information Ser-
vice (NTIS)

The Tevatron Run-II began in March 2001. To date, both the CDF and D0 experiments have collected 1 fb(sup -1) of data
each. The results obtained from this data set were summarized at this conference in 39 parallel session presentations covering
a wide range of topics. The author summarizes the most important of those results here and comments on some of the prospects
for the future.
NTIS
Particle Accelerators; Detectors

20080046634 Fermi National Accelerator Lab., Batavia, IL, USA
Investigation of Possible CSR Induced Energy Spread Effects with the A0 Photoinjector Bunch Compressor
Fliller, R. P.; Edwards, H.; Kazakevich, G.; Keup, R. M.; Ruan, J.; Jun. 01, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-934838; FERMILAB-CONF-08-123-AD-APC; No Copyright; Avail.: National Technical Informa-
tion Service (NTIS)

The bunch compressor of the A0 Photoinjector at Fermilab was removed this past spring to install a transverse to
longitudinal emittance exchange experiment. Prior to its removal questions arose about the possibility of observing the effects
of Coherent Synchrotron Radiation on the compressed beam. The energy spread of the beam with and without compression
was measured to observe any changes. Various beam charges were used to look for square law effects associated with CSR.
No direct observation of CSR in the compressor was attempted because the design of the vacuum chamber did not allow it.
In this paper we report the results of these experiments and comparison with simulations using ASTRA and CSRTrack. The
results are also compared with analytical approximations.
NTIS
Bunching; Compressors
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20080046643 Massachusetts Inst. of Tech., Cambridge, MA USA
Probing Decoherence with Electromagnetically Induced Transparency in Superconductive Quantum Circuits
Murali, K V; Dutton, Z; Oliver, W D; Crankshaw, D S; Orlando, T P; Aug 17, 2004; 5 pp.; In English
Contract(s)/Grant(s): F49620-01-1-0457; FA9550-04-1-0221
Report No.(s): AD-A488855; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Superconductive quantum circuits comprise quantized energy levels that may be coupled via microwave electromagnetic
fields. Described in this way, one may draw a close analogy to atoms with internal (electronic) levels coupled by laser light
fields. In this Letter we present a superconductive analog to electromagnetically induced transparency that utilizes
superconductive quantum circuit designs of present day experimental consideration. We discuss bow a superconductive analog
to electromagnetically induced transparency can be used to establish macroscopic coherence in such systems and. thereby. be
utilized as a sensitive probe of decoherence.
DTIC
Circuits; Quantum Theory; Superconductivity

20080046656 Naval Postgraduate School, Monterey, CA USA
Atmospheric Effects on Signal Propagation in Adverse Environmental Conditions: A Validation of the Advanced
Refractive Effects Prediction System
O’Marr, Erin E; Sep 2008; 93 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488906; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Signal propagation measurements from an 802.16 wireless communications network link were analyzed and compared
with respect to effects-based model outputs influenced by atmosphere conditions. Atmospheric data collected included in situ
ground measurements, radiosonde upper air observations, and numerical weather model data. Extrapolated vertical
atmospheric profiles, based on boundary layer constant flux theory and using the in situ ground measurements, were compared
to the radiosonde upper air observations and high resolution numerical weather model data for consistency and accuracy. All
three sources of data were input into the Advanced Refractive Effects Prediction System (AREPS) which uses the Advanced
Propagation Model (APM) to predict radio frequency (RF) signal loss. AREPS output was compared with measured network
signal data. The network studied was part of the COASTS 2007 field experiments in Northern Thailand, a region of highly
varied terrain and vegetation as well as adverse environmental conditions. Results validate the extrapolated atmospheric
profiles for use as input into tactical decision aids; provide a real-time assessment of the boundary layer and refractive layers
overland; and compare high resolution numerical model data with radiosonde upper air profiles in the data sparse environment.
Results validate AREPS as a Tactical Decision Aid and tool for network administrators and operators for RF signal
propagation; determine a negligible statistical significance of refractivity condition impact even though in situ meteorological
data captured non-standard refractivity gradients; show that the atmosphere is not a significant contributor to anomalous signal
propagation at the operating wavelength and transmission distances; and conclude that the radiation heating of the network
equipment remains as the likely factor to impact the transmission signal and equipment.
DTIC
Atmospheric Effects; Prediction Analysis Techniques; Refractivity; Signal Processing; Wireless Communication

20080046668 Fermi National Accelerator Lab., Batavia, IL, USA; Rutgers - The State Univ., Piscataway, NJ, USA
Start to end Simulations of Transverse to Longitudinal Emittance Exchange at the A0 Photoinjector
Fliller, R. P.; Edwards, H.; Edwards, H.; Ruan, J.; Koeth, T.; Jun. 01, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-934837; FERMILAB-CONF-08-122-AD-APC; No Copyright; Avail.: Department of Energy Infor-
mation Bridge

Various schemes to exchange the transverse and longitudinal emittance have been proposed. One scheme involves a
deflecting mode RF cavity between two doglegs to exchange the horizontal and longitudinal emittances. This will produce a
complete and uncoupled emittance exchange in the thin cavity limit using first order matrix optics. Various other effects, such
as a finite length cavity, can leave the emittances coupled after the exchange and dilute the final emittances. Other effects such
as space charge and synchrotron radiation can be investigated through simulations. A transverse to longitudinal exchange
experiment using the double dogleg approach is underway at the A0 Photoinjector at Fermilab. In this paper we present start
to end simulations of the experiment using various codes to account for space charge and Coherent Synchrotron Radiation
effects. The results of these simulations are compared with analytical approximations and preliminary data. The effect on the
exchange is also discussed.
NTIS
Emittance; Simulation
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20080046733 Guanajuato Univ., Guanajuato, Mexico
GPS-Based Time Error Estimates Provided by Smoothing, Wiener, and Kalman Filters: A Comparative Study
Shmaliy, Y S; Marienko, A V; Torres-Cisneros, M; Ibarra-Mamano, 0; Nov 2000; 14 pp.; In English
Report No.(s): AD-A485688; No Copyright; Avail.: Defense Technical Information Center (DTIC)

GPS timing plays a critical role in modern practice of time errors estimate and synchronization. Big noise of the
GPS-based measured data and inherent non-stationary of a time error cause major difficulties here. In spite of theoretical
separation of the application fields for the filters (stationary and non-stationary signals), GPS-based time error processes
require more explicit practical answer. Indeed, what process may be practically treated as a stationary one and, to opposite,
how to recognize a non-stationary case? In this report we answer these questions by numerically and show that for the same
transient time the following filter should be used to get the best accuracy for the known initial fractional frequency offset
gamma(sub 0) (time error rate) of oscillator, namely an average smoother for gamma(sub o)| <r(sub 1), the Wiener filter for
r(sub 1) <|gamma (sub 0)|< r(sub 2), and the Kalman filter for r(sub 2) < |gamma(sub 0)|, where r(sub 1) and r(sub 2) are
coordinates dependent on the required accuracy. We prove this conclusion by the example of a time error estimate of the
rubidium standard based on the reference tinting signals of the Motorola GPS UT+ Oncore Timing receiver.
DTIC
Error Analysis; Errors; Global Positioning System; Kalman Filters; Oscillators; Smoothing; Time Measurement

20080046736 Stanford Linear Accelerator Center, CA, USA
Wakefield and RF Kicks Due to Coupler Asymmetry in TESLA-Type Accelerating Cavities
Bane, K. L. F.; Zagorodnov, I.; Yakovlev, V.; Gjonaj, E.; Lunin, A.; Jul. 07, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934752; SLAC-PUB-13276; No Copyright; Avail.: National Technical Information Service (NTIS)

In a future linear collider, such as the International Linear Collider (ILC), trains of high current, low emittance bunches
will be accelerated in a linac before colliding at the interaction point. Asymmetries in the accelerating cavities of the linac will
generate fields that will kick the beam transversely and degrade the beam emittance and thus the collider performance. In the
main linac of the ILC, which is filled with TESLA-type superconducting cavities, it is the fundamental (FM) and higher mode
(HM) couplers that are asymmetric and thus the source of such kicks. The kicks are of two types: one, due to (the asymmetry
in) the fundamental RF fields and the other, due to transverse wakefields that are generated by the beam even when it is on
axis. In this report we calculate the strength of these kicks and estimate their effect on the ILC beam. The TESLA cavity
comprises nine cells, one HM coupler in the upstream end, and one (identical, though rotated) HM coupler and one FM
coupler in the downstream end. The cavity is 1.1 m long, the iris radius 35 mm, and the coupler beam pipe radius 39 mm.
NTIS
Asymmetry; Cavities; Couplers; Radio Frequencies

20080046738 Stanford Linear Accelerator Center, CA, USA
Secondary Electron Yield Measurements and Groove Chambers Tests in the PEP-II Beam Line
Pivi, M. T. F.; Raubenheimer, T. O.; Raubenheimer, F. K.; Kirby, R. E.; Wang, L.; Jul. 03, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934749; SLAC-PUB-13284; No Copyright; Avail.: National Technical Information Service (NTIS)

Beam instability caused by the electron cloud has been observed in positron and proton storage rings and it is expected
to be a limiting factor in the performance of the positron Damping Ring (DR) of future Linear Colliders such as ILC and CLIC.
In the Positron Low Energy Ring (LER) of the PEP-II accelerator, we have installed vacuum chambers with rectangular
grooves in a straight magnetic-free section to test this promising possible electron cloud mitigation technique. We have also
installed a special chamber to monitor the secondary electron yield of TiN and TiZrV (NEG) coating, Copper, Stainless Steel
and Aluminum under the effect of electron and photon conditioning in situ in the beam line. In this paper, we describe the
ongoing R&D effort to mitigate the electron cloud effect for the ILC damping ring, the latest results on in situ secondary
electron yield conditioning and recent update on the groove tests in PEP-II.
NTIS
Electrons; Grooves; Storage Rings (Particle Accelerators)
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20080046739 Stanford Linear Accelerator Center, CA, USA
Lattice Design of PEP-X as a Light Source Machine at SLAC
Wang, M. H.; Cai, Y.; Nosochkov, Y.; Hettel, R.; Jul. 03, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934747; SLAC-PUB-13286; No Copyright; Avail.: National Technical Information Service (NTIS)

SLAC is studying an option of building a high brightness synchrotron light source machine, PEP-X, in the existing PEP-II
tunnel. The new machine will replace the PEPII High Energy Ring (HER) with the goal of achieving an ultra low emittance
of (approx) 0.1 nm-rad at 4.5 GeV. The PEPX will utilize the same layout as in the PEP-II with 6 arcs and 6 long straight
sections. The existing RF and injection systems will be re-used. The two HER FODO arcs will be replaced with the DBA arcs
providing 30 dispersion free 4.26 m sections for magnetic undulators. The other four arcs will be replaced with the TME lattice
for attaining the low emittance. Finally, a 89.3 m long damping wiggler with 10 cm period and 1.5 T maximum magnetic field
will be installed in a long straight section to reduce the natural emittance to 0.094 nm-rad. The PEP-X dynamic aperture was
studied and found sufficient for a vertical injection.
NTIS
Light Sources; Linear Accelerators

20080046743 Stanford Linear Accelerator Center, CA, USA; California Univ., Lawrence Berkeley National Lab., Berkeley,
CA, USA
Microwave Transmission Measurements of the Electron Cloud Density in the Positron Ring of PEP-II
Pivi, M. T. F.; De Santis, S.; Sonnad, K. G.; Caspers, F.; Krasnykh, A. K.; Jul. 03, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934751; SLAC-PUB-13282; No Copyright; Avail.: Department of Energy Information Bridge

Clouds of electrons in the vacuum chambers of accelerators of positively charged particle beams present a serious
limitation for operation of these machines at high currents. Because of the size of these accelerators, it is difficult to probe the
low energy electron clouds over substantial lengths of the beam pipe. We applied a novel technique to directly measure the
electron cloud density via the phase shift induced in a TE wave which is independently excited and transmitted over a straight
section of the accelerator. The modulation in the wave transmission which appear to increase in depth when the clearing
solenoids are switched off, seem to be directly correlated to the electron cloud density in the section. Furthermore, we expect
a larger phase shift of a wave transmitted through magnetic dipole field regions if the transmitted wave couples with the
gyration motion of the electrons. We have used this technique to measure the average electron cloud density (ECD) specifically
for the first time in magnetic field regions of a new 4-dipole chicane in the positron ring of the PEP-II collider at SLAC.
NTIS
Electron Clouds; Electrons; Microwave Transmission; Positrons

20080046791 Stanford Linear Accelerator Center, CA, USA; California Univ., Lawrence Berkeley National Lab., Berkeley,
CA, USA
New Chicane Experiment In PEP-II to Test Mitigations of the Electron Cloud Effect for Linear Colliders
Pivi, M. T. F.; Kharakh, D.; Seeman, J.; Wittmer, W.; Celata, C. M.; Jul. 03, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934750; SLAC-PUB-13283; No Copyright; Avail.: National Technical Information Service (NTIS)

Beam instability caused by the electron cloud has been observed in positron and proton storage rings, and it is expected
to be a limiting factor in the performance of future colliders. The effect is expected to be particularly severe in magnetic field
regions. To test possible mitigation methods in magnetic fields, we have installed a new 4-dipole chicane experiment in the
PEP-II Low Energy Ring (LER) at SLAC with both bare and TiN-coated aluminum chambers. In particular, we have observed
a large variation of the electron flux at the chamber wall as a function of the chicane dipole field. We infer this is a new high
order resonance effect where the energy gained by the electrons in the positron beam depends on the phase of the electron
cyclotron motion with respect to the bunch crossing, leading to a modulation of the secondary electron production. Presumably
the cloud density is modulated as well and this resonance effect could be used to reduce its magnitude in future colliders. We
present the experimental results obtained during January 2008 until the April final shut-down of the PEP-II machine.
NTIS
Electron Clouds; Electrons; Particle Accelerators
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20080046792 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Technical Challenges and Scientific Payoffs of Muon Beam Accelerators for Particle Physics
Zisman, M. S.; Sep. 25, 2007; 10 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-932527; LBNL--63477; No Copyright; Avail.: National Technical Information Service (NTIS)

Historically, progress in particle physics has largely been determined by development of more capable particle
accelerators. This trend continues today with the recent advent of high-luminosity electron-positron colliders at KEK and
SLAC operating as ‘B factories,’ the imminent commissioning of the Large Hadron Collider at CERN, and the worldwide
development effort toward the International Linear Collider. Looking to the future, one of the most promising approaches is
the development of muon-beam accelerators. Such machines have very high scientific potential, and would substantially
advance the state-of-the-art in accelerator design. A 20-50 GeV muon storage ring could serve as a copious source of
well-characterized electron neutrinos or antineutrinos (a Neutrino Factory), providing beams aimed at detectors located
3000-7500 km from the ring. Such long baseline experiments are expected to be able to observe and characterize the
phenomenon of charge-conjugation-parity (CP) violation in the lepton sector, and thus provide an answer to one of the most
fundamental questions in science, namely, why the matter-dominated universe in which we reside exists at all. By accelerating
muons to even higher energies of several TeV, we can envision a Muon Collider. In contrast with composite particles like
protons, muons are point particles. This means that the full collision energy is available to create new particles.
NTIS
Muons; Linear Accelerators

20080046793 Stanford Linear Accelerator Center, CA, USA
Measurements and Analysis of Longitudinal HOM Driven Coupled Bunch Modes in PEP-II Rings
Fox, J. D.; Winkle, D. V.; Mastorides, T.; Rivetta, C.; Jul. 07, 2008; 6 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-934745; SLAC-PUB-13289; No Copyright; Avail.: National Technical Information Service (NTIS)

The growth rates of the longitudinal higher-order impedance-driven beam modes have greatly increased since the initial
PEP-II design and commissioning. This increase is attributed to the addition of 6 1.2MW RF stations with 8 accelerating
cavities in the HER and 2 1.2MW RF stations with 4 accelerating cavities in the LER, which allowed operations at twice the
design current and almost four times the luminosity. As a result, the damping requirements for the longitudinal feedback have
greatly increased since the design, and the feedback filters and control schemes have evolved during PEP-II operations. In this
paper, growth and damping rate data for the higher-order mode (HOM) driven coupled-bunch modes are presented from
various PEP-II runs and are compared with historical estimates during commissioning. The effect of noise in the feedback
processing channel is also studied. Both the stability and performance limits of the system are analyzed.
NTIS
Coupled Modes; Storage Rings (Particle Accelerators)

20080046807 Sandia National Labs., Albuquerque, NM USA
Novel Photonic Crystal Cavities and Related Structures
Luk, T. S.; Nov. 01, 2007; 41 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934858; SAND2007-7679; No Copyright; Avail.: National Technical Information Service (NTIS)

The key accomplishment of this project is to achieve a much more in-depth understanding of the thermal emission physics
of metallic photonic crystal through theoretical modeling and experimental measurements. An improved transfer matrix
technique was developed to enable incorporation of complex dielectric function. Together with microscopic theory describing
emitter radiative and non-radiative relaxation dynamics, a non-equilibrium thermal emission model is developed. Finally,
experimental methodology was developed to measure absolute emissivity of photonic crystal at high temperatures with
accuracy of +/-2%. Accurate emissivity measurements allow us to validate the procedure to treat the effect of the photonic
crystal substrate.
NTIS
Cavities; Crystals
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20080046810 Sandia National Labs., Albuquerque, NM USA
Electromagnetic Radiation (EMR) Coupling to Complex Systems: Aperture Coupling into Canonical Cavities in
Reverberant and Anechoic Environments and Model Validation
Charley, D. R.; Higgins, M. B.; Dec. 01, 2007; 76 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-934854; SAND2007-7931; No Copyright; Avail.: National Technical Information Service (NTIS)

Mode-stirred chamber and anechoic chamber measurements were made on two sets of canonical test objects (cylindrical
and rectangular) with varying numbers of thin slot apertures. The shielding effectiveness was compared to determine the level
of correction needed to compensate the mode-stirred data to levels commensurate with anechoic data from the same test
object.
NTIS
Acoustic Properties; Apertures; Cavities; Electromagnetic Radiation

20080046827 Fermi National Accelerator Lab., Batavia, IL, USA; California Univ., Lawrence Berkeley National Lab.,
Berkeley, CA, USA
Measurement of the Top Quark Mass in 1.96 TeV Proton-Antiproton Collisions Using a Novel Matrix Element Method
Freeman, J. C.; Dec. 01, 2007; 88 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-928516; FERMILAB-THESIS-2007-59; No Copyright; Avail.: National Technical Information
Service (NTIS)

A measurement of the top quark mass in t(bar t) (yields) l + jets candidate events, obtained from p(bar p) collisions at
(radical)s = 1.96 TeV at the Fermilab Tevatron using the CDF II detector, is presented. The measurement approach is that of
a matrix element method. For each candidate event, a two dimensional likelihood is calculated in the top pole mass and a
constant scale factor, ‘JES’, where JES multiplies the input particle jet momenta and is designed to account for the systematic
uncertainty of the jet momentum reconstruction. As with all matrix elements techniques, the method involves an integration
using the Standard Model matrix element for tt production and decay. however, the technique presented is unique in that the
matrix element is modified to compensate for kinematic assumptions which are made to reduce computation time. Background
events are dealt with through use of an event observable which distinguishes signal from background, as well as through a
cut on the value of an event’s maximum likelihood. Results are based on a 955 pb(sup -1) data sample, using events with a
high-p(sub T) lepton and exactly four high-energy jets, at least one of which is tagged as coming from a b quark; 149 events
pass all the selection requirements. They find M(sub meas) = 169.8 (+-) 2.3(stat.) (+-) 1.4(syst.) GeV/c(sup 2).
NTIS
Matrix Methods; Particle Accelerators; Particle Collisions; Proton-Antiproton Interactions

20080046853 Brookhaven National Lab., Upton, NY USA
Assembly and Test of a Support Structure for 3.5 m Long Nb3Sn Racetrack Coils
Ferracin, P.; Lizarazo, J.; Muratore, J.; Sabbi, G. I.; Schmalzle, J.; Jan. 01, 2008; 6 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-924434; BNL--79838-2008-CP; No Copyright; Avail.: Department of Energy Information Bridge

The LHC Accelerator Research Program (LARP) is currently developing 4 m long Nb(sub 3)Sn quadrupole magnets for
a possible upgrade of the LHC Interaction Regions (IR). In order to provide a reliable test bed for the fabrication and test of
long Nb(sub 3)Sn coils, LARP has started the development of the long racetrack magnet LRS01. The magnet is composed of
two 3.6 m long racetrack coils contained in a support structure based on an aluminum shell pre-tensioned with
water-pressurized bladders and interference keys. For the phase-one test of the assembly procedure and loading operation, the
structure was pre-stressed at room temperature and cooled down to 77 K with instrumented, solid aluminum ‘dummy coils’.
Mechanical behavior and stress homogeneity were monitored with strain gauges mounted on the shell and the dummy coils.
The dummy coils were replaced with reacted and impregnated Nb(sub 3)Sn coils in a second assembly procedure, followed
by cool-down to 4.5 K and powered magnet test. This paper reports on the assembly and loading procedures of the support
structure as well as the comparison between strain gauge data and 3D model predictions.
NTIS
Magnets; Quadrupoles
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20080046883 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
SciDAC Advances in Beam Dynamics Simulation: from Light Sources to Colliders
Qiang, J.; Borland, M.; Kabel, A.; Li, R.; Ryne, R.; Jun. 16, 2008; 5 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935344; LBNL-675E; No Copyright; Avail.: National Technical Information Service (NTIS)

In this paper, we report on progress that has been made in beam dynamics simulation, from light sources to colliders,
during the first year of SciDAC-II accelerator project,’Community Petascale Project for Accelerator Science and Simulation
(ComPASS).’ Several parallel computational tools for beam dynamics simulation will be described. A number of applications
in current and future accelerator facilities, e.g., LCLS, RHIC, Tevatron, LHC, ELIC, are presented.
NTIS
Light Sources; Simulation

20080046884 Fisk Univ., Nashville, TN, USA
Development of High-Resolution Scintillator Systems
Kernan, W.; Franks, L.; Sep. 2007; 14 pp.; In English
Report No.(s): DE2008-917720; No Copyright; Avail.: Department of Energy Information Bridge

Mercuric iodide (HgI2) is a well known material for the direct detection of gamma-rays; however, the largest volume
achievable is limited by the thickness of the detector which needs to be a small fraction of the average trapping length for
electrons. We report results of using HgI2 crystals to fabricate photocells used in the readout of scintillators. The optical
spectral response and efficiency of these photocells were measured and will be reported. Nuclear response from an HgI2
photocell that was optically matched to a cerium-activated scintillator is presented and discussed. Further improvements can
be expected by optimizing the transparent contact technology.
NTIS
Detection; High Resolution; Scintillation Counters; Semiconductors (Materials)

20080046885 Lawrence Livermore National Lab., Livermore, CA USA
NIF ICCS Test Controller for Automated & Manual Testing
Zielinski, J. S.; Oct. 05, 2007; 5 pp.; In English
Report No.(s): DE2008-922307; UCRL-CONF-235325; No Copyright; Avail.: Department of Energy Information Bridge

The National Ignition Facility (NIF) Integrated Computer Control System (ICCS) is a large (1.5 MSLOC), hierarchical,
distributed system that controls all aspects of the NIF laser. The ICCS team delivers software updates to the NIF facility
throughout the year to support shot operations and commissioning activities. In 2006, there were 48 releases of ICCS: 29 full
releases, 19 patches. To ensure the quality of each delivery, thousands of manual and automated tests are performed using the
ICCS Test Controller test infrastructure. The Test Controller system provides test inventory management, test planning,
automated test execution and manual test logging, release testing summaries and test results search, all through a web browser
interface. Automated tests include command line based frameworks server tests and Graphical User Interface (GUI) based
Java tests. Manual tests are presented as a checklist-style web form to be completed by the tester. The results of all tests,
automated and manual, are kept in a common repository that provides data to dynamic status reports. As part of the 3-stage
ICCS release testing strategy, the Test Controller system helps plan, evaluate and track the readiness of each release to the NIF
facility.
NTIS
Controllers; Ignition; Lasers; Numerical Control

20080046886 Lawrence Livermore National Lab., Livermore, CA USA
Laser-Plasma Interaction in Ignition Relevant Plasmas: Benchmarking our 3D Modelling Capabilities Versus Recent
Experiments
Divol, L.; Froula, D. H.; Meezan, N.; Berger, R.; London, R. A.; Oct. 03, 2007; 6 pp.; In English
Report No.(s): DE2008-922308; UCRL-PROC-235232; No Copyright; Avail.: Department of Energy Information Bridge

We have developed a new target platform to study Laser Plasma Interaction in ignition-relevant condition at the Omega
laser facility (LLE/Rochester). By shooting an interaction beam along the axis of a gas-filled hohlraum heated by up to 17 kJ
of heater beam energy, we were able to create a millimeter-scale underdense uniform plasma at electron temperatures above
3 keV. Extensive Thomson scattering measurements allowed us to benchmark our hydrodynamic simulations performed with
HYDRA. As a result of this effort, we can use with much confidence these simulations as input parameters for our LPI
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simulation code pF3d. In this paper, we show that by using accurate hydrodynamic profiles and full three-dimensional
simulations including a realistic modeling of the laser intensity pattern generated by various smoothing options, fluid LPI
theory reproduces the SBS thresholds and absolute reflectivity values and the absence of measurable SRS. This good
agreement was made possible by the recent increase in computing power routinely available for such simulations.
NTIS
Ignition; Laser Plasma Interactions; Lasers; Plasmas (Physics)

20080046891 Sandia National Labs., Albuquerque, NM USA
Quasi-Spherical Direct Drive Fusion Simulations for the Z Machine and Future Accelerators
Nash, T.; VanDevender, P.; Roderick, N.; McDaniel, D.; Nov. 2007; 50 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL85000
Report No.(s): DE2008-922753; SAND2007-7178; No Copyright; Avail.: Department of Energy Information Bridge

We explored the potential of Quasi-Spherical Direct Drive (QSDD) to reduce the cost and risk of a future fusion driver
for Inertial Confinement Fusion (ICF) and to produce megajoule thermonuclear yield on the renovated Z Machine with a pulse
shortening Magnetically Insulated Current Amplifier (MICA). Analytic relationships for constant implosion velocity and
constant pusher stability have been derived and show that the required current scales as the implosion time. Therefore, a MICA
is necessary to drive QSDD capsules with hot-spot ignition on Z. We have optimized the LASNEX parameters for QSDD with
realistic walls and mitigated many of the risks. Although the mix-degraded 1D yield is computed to be (approx.) 30 MJ on
Z, unmitigated wall expansion under the > 100 gigabar pressure just before burn prevents ignition in the 2D simulations. A
squeezer system of adjacent implosions may mitigate the wall expansion and permit the plasma to burn.
NTIS
Simulation; Inertial Confinement Fusion; Current Amplifiers

20080046896 Sandia National Labs., Albuquerque, NM USA
Numerical Simulation of Interaction of Hypervelocity Particle Stream with a Target
Lomov, I.; Liu, B.; Georgevich, V.; Antoun, T.; Aug. 14, 2007; 6 pp.; In English
Report No.(s): DE2008-922776; UCRL-PROC-233655; No Copyright; Avail.: National Technical Information Service
(NTIS)

We present results of direct numerical simulations of impact of hypervelocity particle stream with a target. The stream
of interest consists of submillimeter (30-300 micron) brittle ceramic particles. Current supercomputer capabilities make it
possible to simulate a realistic size of streams (up to 20 mm in diameter and 500 mm in length) while resolving each particle
individually. Such simulations make possible to study the damage of the target from synergistic effects of individual impacts.
In our research we fixed the velocity distribution along the axis of the stream (1-4 km/s) and volume fraction of the solid
material (1-10%) and study effects of particle size variation, particle and target material properties and surrounding air
properties. We ran 3D calibration simulations with up to 10 million individual particles and conducted sensitivity studies with
2D cylindrically symmetric simulations. We used an Eulerian Godunov hydrocode with adaptive mesh refinement. The
particles, target material and air are represented with volume-of-fluid approach. Brittle particle and target material has been
simulated with pressure-dependent yield strength and Steinberg model has been used for metal targets.
NTIS
Calibrating; Hypervelocity Impact; Targets

20080046897 Lawrence Livermore National Lab., Livermore, CA USA
Examination of Scattering Volume Aligment in Thomson Scattering off of a Shock Front in Argon
Reighard, A. B.; Froula, D. H.; Drake, R. P.; Ross, J. S.; Divol, L.; Sep. 11, 2007; 6 pp.; In English
Report No.(s): DE2008-922778; UCRL-PROC-234534; No Copyright; Avail.: National Technical Information Service
(NTIS)

Thomson scattering in argon gas successfully probed the region of plasma just behind the shock front. The instantaneous
shock velocity can be inferred from the duration of the signal, taking into account the size and shape of the scattering volume.
Possible misalignment of the probe beam and spectrometer slits greatly affects the size and shape of the scattering volume,
and therefore affects the calculation of the instantaneous shock velocity.
NTIS
Alignment; Argon; Scattering; Shock Fronts; Thomson Scattering
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20080046898 Lawrence Livermore National Lab., Livermore, CA USA
Theoretical Investigations of Two Si-Based Spintronic Materials
Fong, C. Y.; Snow, R.; Shaughnessy, M.; Pask, J. E.; Yang, L. H.; Aug. 07, 2007; 4 pp.; In English
Report No.(s): DE2008-922790; UCRL-PROC-233470; No Copyright; Avail.: Department of Energy Information Bridge

Two Si-based spintronic materials, a Mn-Si digital ferromagnetic heterostructure ((delta)-layer of Mn doped in Si) with
defects and dilutely doped Mn(sub x)Si(sub 1-x) alloy are investigated using a density-functional based approach. We model
the heterostructure and alloy with a supercell of 64 atoms and examine several configurations of the Mn atoms. We find that
25% substitutional defects without vacancies in the (delta) layer diminishes half metallicity of the DFH substantially. For the
alloy, the magnetic moment M ranges from 1.0-9.0 (mu)(sub B)/unit-cell depending on impurity configuration and
concentration. Mn impurities introduce a narrow band of localized states near E(sub F). These alloys are not half metals though
their moments are integer. We explain the substantially different magnetic moments.
NTIS
Ferromagnetic Materials; Doped Crystals

20080046899 Lawrence Livermore National Lab., Livermore, CA USA
CAD Model and Visual Assisted Control System for NIF Target Area Positioners
Tekel, E. A.; Wilson, E. F.; Paik, T. S.; Oct. 08, 2007; 5 pp.; In English
Report No.(s): DE2008-922791; UCRL-CONF-235368; No Copyright; Avail.: Department of Energy Information Bridge

The National Ignition Facility (NIF) target chamber contains precision motion control systems that reach up to 6 meters
into the target chamber for handling targets and diagnostics. Systems include the target positioner, an alignment sensor, and
diagnostic manipulators (collectively called positioners). Target chamber shot experiments require a variety of positioner
arrangements near the chamber center to be aligned to an accuracy of 10 micrometers. Positioners are some of the largest
devices in NIF, and they require careful monitoring and control in 3 dimensions to prevent interferences. The Integrated
Computer Control System provides efficient and flexible multi-positioner controls. This is accomplished through advanced
video-control integration incorporating remote position sensing and realtime analysis of a CAD model of target chamber
devices. The control system design, the method used to integrate existing mechanical CAD models, and the offline test
laboratory used to verify proper operation of the control system are described.
NTIS
Computer Aided Design; Targets; Visual Control

20080046900 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Quark Matter 2006: High-(rho tau) and Jets
van Leeuwen, M.; January 2007; 8 pp.; In English
Report No.(s): DE2008-922823; No Copyright; Avail.: National Technical Information Service (NTIS)

An overview of new experimental results on high-pT particle production and jets in heavy ion collisions from the Quark
Matter 2006 conference is presented.
NTIS
Quarks; Ionic Collisions

20080046901 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Advances on ELIC Design Studies
Bogacz, S. A.; Bogacz, S.; Chevtsov, P.; Derbenev, Y.; Evtushenko, P.; Jul. 16, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935329; LBNL-616E; No Copyright; Avail.: Department of Energy Information Bridge

A conceptual design of a ring-ring electron-ion collider based on CEBAF with a center-of-mass energy up to 90 GeV at
luminosity up to 1035 cm-2s-1 has been proposed at JLab to fulfil science requirements. Here, we summarize design progress
including collider ring and interaction region optics with chromatic aberration compensation. Electron polarization in the
Figure-8 ring, stacking of ion beams in an accumulator-cooler ring, beam-beam simulations and a faster kicker for the
circulator electron cooler ring are also discussed.
NTIS
Aberration; Color; Light Ions
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20080046904 Pacific Northwest National Lab., Richland, WA, USA
Advanced Large-Area Plastic Scintillator Project (ALPS): Final Report
Jordan, D. V.; Reeder, P. L.; Stephens, D. L.; Geelhood, B. D.; Todd, L. C.; Jul. 2007; 168 pp.; In English
Contract(s)/Grant(s): DE-AC05-76RL01830
Report No.(s): DE2008-925718; PNNL-17305; No Copyright; Avail.: National Technical Information Service (NTIS)

The advanced Large-Area Plastic Scintillator (ALPS) Project at Pacific Northwest National Laboratory investigated
possible technological avenues for substantially advancing the state-of-the-art in gamma-ray detection via large-area plastic
scintillators. The three predominant themes of these investigations comprised the following: Maximizing light collection
efficiency from a single large-area sheet of plastic scintillator, and optimizing hardware event trigger definition to retain
detection efficiency while exploiting the power of coincidence to suppress single-PMT ‘dark current’ background; Utilizing
anti-Compton vetoing and supplementary spectral information from a co-located secondary, or ‘Back’ detector, to both (1)
minimize Compton background in the low-energy portion of the ‘Front’ scintillator’s pulse-height spectrum, and (2) sharpen
the statistical accuracy of the front detector’s low-energy response prediction as impelmented in suitable energy-windowing
algorithms; and Investigating alternative materials to enhance the intrinsic gamma-ray detection efficiency of plastic-based
sensors.
NTIS
Scintillation Counters; Gamma Rays; Detection; Radiation Detectors

20080046905 Stanford Linear Accelerator Center, CA, USA
Standard and Unconventional Experiments in Lepton Physics
Perl, M. L.; Mar. 2008; 43 pp.; In English
Contract(s)/Grant(s): DE-AC03-76SF00515
Report No.(s): DE2008-925773; SLAC/PUB-13162; No Copyright; Avail.: Department of Energy Information Bridge

Contents: The Present Landscape in Lepton Physics; What We Think We Want to Know in Particle Physics; The
Discovery of the Leptons and Experimental Technology; and Reflections on Experimenters, Experiments, and Theory.
NTIS
Leptons; Particle Accelerators

20080046906 National Nuclear Data Center, Upton, NY, USA; Brookhaven National Lab., Upton, NY USA
Low-fidelity Covariances for Neutron Cross Sections on 57 Structural and 31 Heavy Nuclei in the Fast Region
Pigni, M. T.; Herman, M.; Oblozinsky, P.; Mar. 2008; 50 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-925823; BNL-79985-2008-IR; No Copyright; Avail.: National Technical Information Service
(NTIS)

We produced a large set of neutron cross section covariances in the energy range of 5 keV-20 MeV. The present set of
data on 57 structural materials and 31 heavy nuclei follows our earlier work on 219 fission product materials and completes
our extensive contribution to the low-fidelity covariance project (307 materials). This project aims to provide initial,
low-fidelity yet consistent estimates of covariance data for nuclear criticality safety applications. The evaluation methodology
combines the nuclear reaction model code EMPIRE which calculates sensitivity to nuclear reaction model parameters, and the
Bayesian code KALMAN that propagates uncertainties of the model parameters to cross sections. Taking into account the
large scale of the project, only marginal reference to experimental data was made. The covariances were derived from the
perturbation of several key model parameters selected by the sensitivity analysis. These parameters refer to the optical model
potential, the level densities and the strength of the pre-equilibrium emission. This work represents the first attempt ever to
generate nuclear data covariances on such a large scale.
NTIS
Covariance; Heavy Nuclei; Neutron Cross Sections; Neutrons

20080046908 Fermi National Accelerator Lab., Batavia, IL, USA; Clermont-Ferrand Univ., France
Search for Stop Pairs in the EMU Channel, (Thesis/Dissertation)
Tissandier, F.; Oct. 01, 2007; 155 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935241; FERMILAB-THESIS-2007-66; No Copyright; Avail.: National Technical Information
Service (NTIS)

The Standard Model gives a satisfying description of subatomic processes at low energy (< 1 TeV). Beyond this energy
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scale, other models must be considered. Supersymmetry is one of them. It gives in an elegant way, solutions to several
Standard Model short comings. This document reports the search for a supersymmetric signal characterized by the production
of two stops decaying into two b-jets, one electron, one muon and missing energy. This study has been performed at the D0
experiment, located on the ring of Tevatron collider at FermiLab, (Chicago, USA), whose energy in the center of mass reaches
(radical)s = 1.96 TeV. The data used for this analysis have been collected during Run IIa of D0 detector; from april 2003 to
march 2006 ((approx) 1fb(sup -1)). The objects handled for this analysis require a good understanding of both calorimeters,
muon detectors and trackers. As Tevatron is an hadronic collider and the number of Standard Model processes with the same
signature as the signal is low, the background is thus dominated by QCD processes. After the selection cuts, no excess of data
has been observed with respect to the Standard Model expectation. D0 experiment sensibility has been improved and the 95%
CL exclusion area in (m(sub (bar (nu))), m(sub (bar t)(sub 1))), extended up to stop masses of 170 GeV/c(sup 2) and sneutrino
masses of 105 GeV/c(sup 2). Besides, a part of my work for the collaboration consisted in elaborating a tool to discriminate
calorimetric objects at level 3 trigger system; and also in calibrating the two simulated level 1 readouts.
NTIS
Supersymmetry; Standard Model (Particle Physics)

20080046930 Fermi National Accelerator Lab., Batavia, IL, USA; Katholieke Univ., Nijmegen, Netherlands
Search for W+- H ---> Muon-Neutrino b Anti-B Production at the Tevatron, (Thesis/Dissertation)
Anastasoaie, C. M.; Feb. 01, 2008; 154 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935246; FERMILAB-THESIS-2008-25; No Copyright; Avail.: National Technical Information
Service (NTIS)

All known experimental results on fundamental particles and their interactions can be described to great accuracy by a
theory called the Standard Model. In the Standard Model of particle physics, the masses of particles are explained through the
Higgs mechanism. The Higgs boson is the only Standard Model particle not discovered yet, and its observation or exclusion
is an important test of the Standard Model. While the Standard Model predicts that a Higgs boson should exist, it does not
exactly predict its mass. Direct searches have excluded a Higgs with m(sub H) < 114.4 GeV at 95% confidence level, while
indirect measurements indicate that the mass should be less than 144 GeV.
NTIS
Higgs Bosons; Neutrinos; Particle Accelerators

20080046931 Fermi National Accelerator Lab., Batavia, IL, USA; Rice Univ., Houston, TX USA
WW Production Cross Section Measurement and Limits on Anomalous Trilinear Gauge Couplings at sqrt(s) =
1.96-TeV, (Thesis/Dissertation)
Cooke, M. P.; Apr. 01, 2008; 176 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935248; FERMILAB-THESIS-2008-23; No Copyright; Avail.: National Technical Information
Service (NTIS)

The cross section for WW production is measured and limits on anomalous WW(gamma) and WWZ trilinear gauge
couplings are set using WW (yields) ee/e(mu)/(mu)(mu) events collected by the Run II D0 detector at the Fermilab Tevatron
Collider corresponding to 1 fb(sup -1) of integrated luminosity at (radical)s = 1.96 TeV. Across the three final states, 108
candidate events are observed with 40.8 (+-) 3.8 total background expected, consistent with (sigma)(p(bar p) (yields) WW)
= 11.6 (+-) 1.8(stat) (+-) 0.7(syst) (+-) 0.7(lumi) pb. Using a set of SU(2)(sub L) (direct product) U(1)(sub Y) conserving
constraints, the one-dimensional 95% C.L. limits on trilinear gauge couplings are -0.63 < (Delta)(kappa)(sub (gamma)) < 0.99,
-0.15 < (lambda)(sub (gamma)) < 0.19, and -0.14 < (Delta)g(sub 1)(sup Z) < 0.34.
NTIS
Bosons; Couplings; Measuring Instruments

20080046932 Fermi National Accelerator Lab., Batavia, IL, USA
Monte Carlo Simulations for Top Pair and Single Top Production at the Tevatron
Husemann, U.; Jun. 01, 2008; 8 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935250; FERMILAB-CONF-08-191-E; No Copyright; Avail.: National Technical Information Ser-
vice (NTIS)

Monte Carlo (MC) simulations are indispensable tools for top quark physics, both at the current Tevatron collider and the
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upcoming Large Hadron Collider. In this paper we review how the Tevatron experiments CDF and D0 utilize MC simulations
for top quark analyses. We describe the standard MC generators used to simulate top quark pair and single top quark
production, followed by a discussion of methods to extract systematic uncertainties of top physics results related to the MC
generator choice. The paper also shows the special MC requirements for some example top properties measurements at the
Tevatron.
NTIS
Monte Carlo Method; Pair Production; Particle Accelerators; Quarks

20080046933 Stanford Linear Accelerator Center, CA, USA
Model of an Electrical Discharge in the Flance Contacts with Omega Seals at High Currents in PEP-II
Novokhatski, A.; Seeman, J.; Sullivan, M.; Jul. 11, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935307; SLAC-PUB-13298; No Copyright; Avail.: National Technical Information Service (NTIS)

During PEP-II operation with high currents in the High Energy Ring (HER), elevated temperatures were found at many
locations in the vacuum chamber where they have an RF seal for the flex flange. Most of these omega RF seals were badly
damaged and had evidence of metal vaporization from sparks and electrical discharge. They suggest a physical model, which
may explain this effect.
NTIS
Electric Discharges; Storage Rings (Particle Accelerators)

20080046934 Stanford Linear Accelerator Center, CA, USA; Istituto Nazionale di Fisica Nucleare, Frascati, Italy
Improved Design for a Super-B Interaction Region
Sullivan, M.; Bettoni-Raimondi, P.; Seeman, J.; Wienands, U.; Jul. 25, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF000515
Report No.(s): DE2008-935308; SLAC-PUB-13318; No Copyright; Avail.: National Technical Information Service (NTIS)

We present an improved design for a Super-B interaction region. The new design attempts to minimize the bending of
the two colliding beams which results from shared magnetic elements near the Interaction Point (IP). The total crossing angle
at the IP is increased from 34 mrad to 50 mrad and the distance from the IP to the first quadrupole is increased. Although the
two beams still travel through this shared magnet, these changes allow for a new magnetic field design with a septum which
gives the magnet two magnetic centers. This greatly reduces the beam bending from this shared quadrupole and thereby
reduces the radiative bhabha background for the detector as well as any beam emittance growth from the bending. We describe
the new design for the interaction region.
NTIS
Magnetic Fields; Mesons

20080046935 Stanford Linear Accelerator Center, CA, USA
SLIM--An Early Work Revisited
Chao, A.; Jul. 25, 2008; 5 pp.; In English
Contract(s)/Grant(s): DE-AC0-76SF00515
Report No.(s): DE2008-935310; SLAC-PUB-13308; No Copyright; Avail.: Department of Energy Information Bridge

An early, but at the time illuminating, piece of work on how to deal with a general, linearly coupled accelerator lattice
is revisited. This work is based on the SLIM formalism developed in 1979-1981.
NTIS
Accelerators; Illuminating

20080046936 Stanford Linear Accelerator Center, CA, USA; State Univ. of New York, Stony Brook, NY, USA; Costa Rica
Univ., San Jose, Costa Rica
Light-Front Holography and Hadronization at the Amplitude Level
Brodsky, S. J.; de Teramond, G.; Shrock, R.; Jul. 25, 2008; 12 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935311; SLAC-PUB-13306; No Copyright; Avail.: National Technical Information Service (NTIS)

The correspondence between theories in anti-de Sitter space and conformal field theories in physical space-time leads to
an analytic, semiclassical model for strongly-coupled QCD which has scale invariance at short distances and color
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confinement at large distances. Light-front holography is a remarkable feature of AdS/CFT: it allows hadronic amplitudes in
the AdS fifth dimension to be mapped to frame-independent light-front wavefunctions of hadrons in physical space-time, thus
providing a relativistic description of hadrons at the amplitude level. Some novel features of QCD are discussed, including
the consequences of confinement for quark and gluon condensates and the behavior of the QCD coupling in the infrared. We
suggest that the spatial support of QCD condensates is restricted to the interior of hadrons, since they arise due to the
interactions of confined quarks and gluons. Chiral symmetry is thus broken in a limited domain of size 1=m(sub (pi)) in
analogy to the limited physical extent of superconductor phases. A new method for computing the hadronization of quark and
gluon jets at the amplitude level, an event amplitude generator, is outlined.
NTIS
Hadrons; Holography; Quantum Chromodynamics

20080046937 Stanford Linear Accelerator Center, CA, USA
Flight Simulator for ATF2 - A Mechanism for International Collaboration in the Writing and Deployment of Online
Beam Dynamics Algorithms
White, G.; Tomas, R.; Renier, Y.; Molloy, S.; Seryi, A.; Jul. 25, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935312; SLAC-PUB-13304; No Copyright; Avail.: National Technical Information Service (NTIS)

The goals of ATF2 are to test a novel compact final focus optics design with local chromaticity correction intended for
use in future linear colliders. The newly designed extraction line and final focus system will be used to produce a 37nm vertical
waist from an extracted beam from the ATF ring of (approx)30nm vertical normalized emittance, and to stabilize it at the
IP-waist to the (approx)2nm level. Static and dynamic tolerances on all accelerator components are very tight; the achievement
of the ATF2 goals is reliant on the application of multiple high-level beam dynamics control algorithms to align and tune the
electron beam in the extraction line and final focus system. Much algorithmic development work has been done in Japan and
by colleagues in collaborating nations in North America and Europe. We describe here development work towards realizing
a ‘flight simulator’ environment for the shared development and implementation of beam dynamics code. This software exists
as a ‘middle-layer’ between the lower-level control systems (EPICS and V-SYSTEM) and the multiple higher-level beam
dynamics modeling tools in use by the three regions (SAD, Lucretia, PLACET, MAD...).
NTIS
Algorithms; Deployment; Flight Simulators

20080046938 Stanford Linear Accelerator Center, CA, USA
Beam-Based Alignment, Tuning and Beam Dynamics Studies for the ATF2 Extraction Line and Final Focus System
White, G. K.; Molloy, S.; Woodley, M.; Jul. 25, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935313; SLAC-PUB-13303; No Copyright; Avail.: Department of Energy Information Bridge

Using a new extraction line currently under construction, the ATF2 experiment plans to test the novel compact final focus
optics design with local chromaticity correction intended for use in future linear colliders. With a 1.3 GeV design beam of
30nm normalized vertical emittance extracted from the ATF damping ring, the primary goal is to achieve a vertical spot-size
at the IP waist of 37nm. We discuss our planned strategy for tuning the ATF2 beam to meet the primary goal. Simulation
studies have been performed to asses the effectiveness of the strategy, including ‘static’ (installation) errors and dynamical
effects (ground-motion, mechanical vibration, ring extraction jitter etc.). We have simulated all steps in the tuning procedure,
from initial orbit establishment to final IP spot-size tuning. Through a Monte Carlo study of 100’s of simulation seeds we find
we can achieve a spot-size within (approx)10% of the design optics value in at least 75% of cases. We also ran a simulation
to study the long-term performance with the use of beam-based feedbacks.
NTIS
Alignment; Extraction; Tuning

20080046939 Stanford Linear Accelerator Center, CA, USA; Bonn Univ., Germany; Royal Holloway Coll., Egham, UK;
Oregon State Univ., Corvallis, OR, USA
Executive Summary of the Workshop on Polarization and Beam Energy Measurements at the ILC
Aurand, B.; Bailey, I.; Bartels, C.; Blair, G.; Brachmann, A.; Jul. 25, 2008; 14 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935315; SLAC-PUB-13296; No Copyright; Avail.: Department of Energy Information Bridge

This note summarizes the results of the ‘Workshop on Polarization and Beam Energy Measurements at the ILC’, held at
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DESY (Zeuthen) April 9-11 2008. The topics for the workshop included (1) physics requirements, (2) polarized sources and
low energy polarimetry, (3) BDS polarimeters, (4) BDS energy spectrometers, and (5) physics-based measurements of beam
polarization and beam energy from collider data. Discussions focused on the current ILC baseline program as described in the
Reference Design Report (RDR), which includes physics runs at beam energies between 100 and 250 GeV, as well as
calibration runs on the Z-pole.
NTIS
Polarization; Conferences

20080046940 Stanford Linear Accelerator Center, CA, USA
PEP-II Status
Sullivan, M.; Bertsche, K.; Browne, M.; Cai, Y.; Himel, T.; Jul. 25, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935317; SLAC-PUB-13292; No Copyright; Avail.: National Technical Information Service (NTIS)

PEP-II and BaBar have just finished run 7, the last run of the SLAC B-factory. PEP-II was one of the few high-current
e+e- colliding accelerators and holds the present world record for stored electrons and stored positrons. It has stored 2.07 A
of electrons, nearly 3 times the design current of 0.75 A and it has stored 3.21 A of positrons, 1.5 times more than the design
current of 2.14 A. High-current beams require careful design of several systems. The feedback systems that control
instabilities, the RF system stability loops, and especially the vacuum systems have to handle the higher power demands. We
present here some of the accomplishments of the PEP-II accelerator and some of the problems we encountered while running
high-current beams.
NTIS
Storage Rings (Particle Accelerators); Electrons; High Current; Systems Engineering

20080046941 Stanford Linear Accelerator Center, CA, USA; Durham Univ., UK
Novel QCD Phenomena at Electron-Proton Colliders
Brodsky, S. T.; Jul. 25, 2008; 5 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935318; SLAC-PUB-13281; No Copyright; Avail.: Department of Energy Information Bridge

I discuss several novel phenomenological features of QCD which are observable in deep inelastic lepton-nucleon and
lepton-nucleus scattering. Initial- and final-state interactions from gluon exchange, normally neglected in the parton model,
have a profound effect on QCD hard-scattering reactions, leading to leading-twist single-spin asymmetries, the diffractive
contribution to deep inelastic scattering, and the breakdown of the pQCD Lam-Tung relation in Drell-Yan reactions.
Leading-twist diffractive processes in turn lead to nuclear shadowing and non-universal antishadowing--physics not
incorporated in the light-front wavefunctions of the nucleus computed in isolation.
NTIS
Inelastic Scattering; Quantum Chromodynamics

20080046942 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Accelerating Full Configuration Interaction Calculations for Nuclear Structure
Yang, C.; Sternberg, P.; Maris, P.; Ng, E.; Sosonkina, M.; Apr. 14, 2008; 20 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935323; LBNL-591E; No Copyright; Avail.: National Technical Information Service (NTIS)

One of the emerging computational approaches in nuclear physics is the full configuration interaction (FCI) method for
solving the many-body nuclear Hamiltonian in a sufficiently large single-particle basis space to obtain exact answers - either
directly or by extrapolation. The lowest eigenvalues and corresponding eigenvectors for very large, sparse and unstructured
nuclear Hamiltonian matrices are obtained and used to evaluate additional experimental quantities. These matrices pose a
significant challenge to the design and implementation of efficient and scalable algorithms for obtaining solutions on massively
parallel computer systems. In this paper, we describe the computational strategies employed in a state-of-the-art FCI code
MFDn (Many Fermion Dynamics - nuclear) as well as techniques we recently developed to enhance the computational
efficiency of MFDn. We will demonstrate the current capability of MFDn and report the latest performance improvement we
have achieved. We will also outline our future research directions.
NTIS
Algorithms; Computers; Configuration Interaction; Nuclear Structure
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20080046944 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Generation of Subpicosecond x-Ray Pulses in Storage Rings
Zholents, A. A.; January 2007; 7 pp.; In English
Report No.(s): DE2008-922827; LBNL-62853; No Copyright; Avail.: National Technical Information Service (NTIS)

Supicosecond x-ray pulses are routinely produced at ALS, BESSY and SLS with slicing technique and used in
pump-probe experiments with controlled delay between laser pump pulses and x-ray probe pulses. New development aiming
for a production of a subpicosecond x-ray pulses using rf orbit deflection technique is under way at APS. Both techniques will
be reviewed here.
NTIS
Storage Rings (Particle Accelerators); X Rays

20080046959 Brookhaven National Lab., Upton, NY USA
EMMA Lattice
Berg, J. S.; January 2008; 5 pp.; In English
Report No.(s): DE2008-922981; BNL-79691-2007; No Copyright; Avail.: Department of Energy Information Bridge

EMMA is a 10 to 20MeV electron ring designed to test our understanding of beam dynamics in a relativistic linear
non-scaling fixed field alternating gradient accelerator (FFAG). I will give a basic review of the EMMA lattice parameters.
Then I will review the different lattice configurations that we would like to have for EMMA. Finally, I will briefly discuss the
process of commissioning each lattice configuration.
NTIS
Crystal Lattices; Accelerators

20080046960 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Space-Charge Effects in the Super B-Factory LER
Venturini, M.; Jan. 2007; 7 pp.; In English
Report No.(s): DE2008-923014; LBNL-62259; No Copyright; Avail.: Department of Energy Information Bridge

Space-charge effects in the low-energy ring of the proposed Super-B Factory are studied using a weak-strong model of
dynamics as implemented in the code Marylie/Impact (MLI). The impact of space charge appears noticeable but our results
suggest the existence of workable regions of the tune space where the design emittance is minimally affected. However,
additional studies are recommended to fully substantiate this conclusion.
NTIS
Industrial Plants; Space Charge; Storage Rings (Particle Accelerators)

20080046962 Georgia Inst. of Tech., Atlanta, GA USA
Phosophor-Free Solid State Light Sources. Report for October 1, 2003 to March 31, 2007
Nause, J. E.; Ferguson, I.; Doolittle, A.; Sep. 18, 2007; 36 pp.; In English
Contract(s)/Grant(s): DE-FG26-03NT41942
Report No.(s): DE2008-923031; No Copyright; Avail.: National Technical Information Service (NTIS)

The objective of this work was to demonstrate a light emitting diode that emitted white light without the aid of a phosphor.
The device was based on the combination of a nitride LED and a fluorescing ZnO substrate. The early portion of the work
focused on the growth of ZnO in undoped and doped form. The doped ZnO was successfully engineered to emit light at
specific wavelengths by incorporating various dopants into the crystalline lattice. Thereafter, the focus of the work shifted to
the epitaxial growth of nitride structures on ZnO. Initially, the epitaxy was accomplished with molecular beam epitaxy (MBE).
Later in the program, metallorganic chemical vapor deposition (MOCVD) was successfully used to grow nitrides on ZnO. By
combining the characteristics of the doped ZnO substrate with epitaxially grown nitride LED structures, a phosphor-free white
light emitting diode was successfully demonstrated and characterized.
NTIS
Light Sources; Solid State

20080046964 Stanford Linear Accelerator Center, CA, USA
Annual Site Environmental Report: 2006 for Stanford Linear Accelerator Center
Feb. 2008; 83 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-924104; No Copyright; Avail.: National Technical Information Service (NTIS)

This report provides information about environmental programs during the calendar year (CY) of 2006 at the Stanford
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Linear Accelerator Center (SLAC), Menlo Park, California. Activities that span the calendar year; i.e., stormwater monitoring
covering the winter season of 2006/2007 (October 2006 through May 2007), are also included. Production of an annual site
environmental report (ASER) is a requirement established by the USA Department of Energy (DOE) for all management and
operating (M&O) contractors throughout the DOE complex. SLAC is a federally-funded research and development center
with Stanford University as the M&O contractor. SLAC continued to follow the path to self-declare an environmental
management system under DOE Order 450.1, ‘Environmental Protection Program’ and effectively applied environmental
management in meeting the site’s integrated safety and environmental management system goals. For normal daily activities,
all SLAC managers and supervisors are responsible for ensuring that proper procedures are followed so that Worker safety
and health are protected; The environment is protected; and Compliance is ensured. Throughout 2006, SLAC focused on these
activities through the SLAC management systems. These systems were also the way SLAC approached implementing
‘greening of the government’ initiatives such as Executive Order 13148. The management systems at SLAC are effective,
supporting compliance with all relevant statutory and regulatory requirements.
NTIS
Environment Management; Linear Accelerators

20080046965 Jefferson (Thomas) Lab. Computer Center, Newport News, VA, USA
Studies of Semi-inclusive and Hard Exclusive Processes at JLAB
Avakian, H.; Jun. 2008; 22 pp.; In English
Report No.(s): DE2008-924107; No Copyright; Avail.: National Technical Information Service (NTIS)

The main goal of experiments proposed for the ((back slash)tt CLAS12) detector in conjunction with the 12-GeV CEBAF
accelerator is the study of the nucleon through hard exclusive, semi-inclusive, and inclusive processes. This will provide new
insights into nucleon dynamics at the elementary quark and gluon level. In this contribution we provide an overview of
ongoing studies of the structure of nucleon in terms of quark and gluon degrees of freedom and future physics program
planned with CLAS and ((back slash)tt CLAS12).
NTIS
Linear Accelerators; Education

20080046966 Rensselaer Polytechnic Inst., Troy, NY, USA; Argonne National Lab., IL USA
Fundamentals of Energy Transport in Nanofluids (December 1, 2003-November 30, 2007)
Keblinski, P.; January 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-FG02-04ER46104
Report No.(s): DE2008-924115; No Copyright; Avail.: Department of Energy Information Bridge

We performed computational simulations and theoretical analysis to investigate the underlying origins of large thermal
conductivity enhancements observed in nanofluids (colloidal suspensions of solid nanoparticles and/or nanofibers in thermal
fluids) and to identify strategies towards tailoring nanofluids for better thermal performance.
NTIS
Energy Transfer; Thermal Conductivity; Nanoparticles; Temperature Effects

20080047003 Brookhaven National Lab., Upton, NY USA
Vibration Measurements to Study the Effect of Cryogen Flow In a Superconducting Quadrupole
He, P.; Anerella, M.; Aydin, S.; Ganetis, G.; Harrison, M.; Jan. 17, 2008; 5 pp.; In English
Contract(s)/Grant(s): DE-AC02-98CH10886
Report No.(s): DE2008-924429; BNL-79827-2008-CP; No Copyright; Avail.: Department of Energy Information Bridge

The conceptual design of compact superconducting magnets for the International Linear Collider final focus is presently
under development. A primary concern in using superconducting quadrupoles is the potential for inducing additional
vibrations from cryogenic operation. We have employed a Laser Doppler Vibrometer system to measure the vibrations in a
spare RHIC quadrupole magnet under cryogenic conditions. Some preliminary results of these studies were limited in
resolution due to a rather large motion of the laser head as well as the magnet. As a first step towards improving the
measurement quality, a new set up was used that reduces the motion of the laser holder. The improved setup is described, and
vibration spectra measured at cryogenic temperatures, both with and without helium flow, are presented.
NTIS
Cryogenic Fluids; Cryogenics; Quadrupoles; Superconductivity; Vibration Measurement
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20080047004 National Security Technologies, LLC, Las Vegas, NV, USA
Algorithm for Unfolding Current from Faraday Rotation Measurement
Stephen, S. E.; May 23, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC52-06NA25946
Report No.(s): DE2008-934779; DOE/NV/25946--055; No Copyright; Avail.: Department of Energy Information Bridge

In this paper, a unique software program is reported which automatically decodes the Faraday rotation signal into a
time-dependent current representation. System parameters such as the Faraday fiber’s Verdet constant and number of loops in
the sensor are the only user-interface inputs. The central aspect of the algorithm utilizes a short-time Fourier transform (STFT)
which reveals much of the Faraday rotations hidden detail necessary for unfolding the dynamic current measurement.
NTIS
Algorithms; Faraday Effect

20080047005 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA; State Univ. of New York, Albany,
NY, USA; California Univ., Berkeley, CA, USA
Influence of Base and PAG on Deprotection Blur in EUV Photoresists and Some Thoughts on Shot Noise
Jones, J.; Anderson, C.; Naulleau, P.; Niakoula, D.; Hassanein, E.; Jun. 01, 2008; 7 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-934957; LBNL-645E; No Copyright; Avail.: Department of Energy Information Bridge

A contact-hole deprotection blur metric has been used to monitor the deprotection blur of an experimental open platform
resist (EH27) as the weight percent of base and photo acid generator (PAG) were varied. Patterning ability in 1:1 line-space
patterns is shown to improve at smaller pitches as base/PAG are increased however no significant change in deprotection blur
was observed. Isolated (or intrinsic) line-edge-roughness (LER) is shown to improve with increased base loading while
remaining fixed through PAG loading. A discussion of improved patterning performance as related to shot noise and
deprotection blur concludes with a speculation that the spatial distribution of PAG molecules has been playing some role,
perhaps a dominant one, in determining the uniformity of photo generated acids in the resists that have been studied.
NTIS
Extreme Ultraviolet Radiation; Photoresists; Shot Noise

20080047006 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Longitudinal Single-Bunch Instability in the ILC Damping Rings: Estimate of Current Threshold
Venturini, M.; Jun. 25, 2008; 10 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-934960; LBNL-626E; No Copyright; Avail.: Department of Energy Information Bridge

Characterization of single-bunch instabilities in the International Linear Collider (ILC) damping rings (DRs) has been
indicated as a high-priority activity toward completion of an engineering design. In this paper we report on a first estimate of
the current thresholds for the instability using numerical and analytical models of the wake potentials associated with the
various machine components. The numerical models were derived (upon appropriate scaling) from designs of the
corresponding components installed in existing machines. The current thresholds for instabilities were determined by
numerical solution of the Vlasov equation for the longitudinal dynamics. For the DR baseline lattice as of Feb. 2007 we find
the critical current for instability to be safely above the design specifications leaving room for further optimization of the
choice of the momentum compaction.
NTIS
Damping; Design Analysis; Mathematical Models

20080047007 Fermi National Accelerator Lab., Batavia, IL, USA; California Univ., Santa Barbara, CA, USA
Searches for Large Extra Dimensions at the Tevatron
Krutelyov, V.; Jul. 01, 2008; 5 pp.; In English
Contract(s)/Grant(s): DE-AC02-76CH03000
Report No.(s): DE2008-935009; FERMILAB-CONF-08-218-E; No Copyright; Avail.: Department of Energy Information
Bridge

The presence of extra dimensions can be probed in high energy collisions via the production or exchange of gravitons.
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The former corresponds to signatures with missing energy while the latter corresponds to modifications of the final state
spectra.
NTIS
Inelastic Scattering; Particle Accelerators

20080047010 Center for Mathematics and Computer Science, Amsterdam, Netherlands
Transient Characteristics of Gaussian Queues
Debicki, K. G.; Es-Saghouani, A.; Mandjes, M. R. H.; Sep. 2008; 24 pp.; In English
Report No.(s): PB2009-101779; PNA-R0812; Copyright; Avail.: National Technical Information Service (NTIS)

This paper analyzes transient characteristics of Gaussian queues. More specifically, we determine the logarithmic
asymptotics of P(Q(underscore)0 greater than pB,Q(underscore)TB greater than qB), where Q(underscore)t denotes the
workload at time t. For any pair (p, q) three regimes can be distinguished: (A) For small values of T, one of the events
(Q(underscore)0 greater than pB) and (Q(underscore)TB greater than qB) will essentially imply the other; (B) Then there is
an intermediate range of values of T for which it is to be expected that both (Q(underscore)0 greater than pB) and
(Q(underscore)TB greater than qB) are tight (in that none of them essentially implies the other), but that the time epochs 0
and T lie in the same busy period with overwhelming probability; and (C) Finally, for large T still both events are tight, but
now they occur in different busy periods with overwhelming probability. For the short-range dependent case explicit
calculations are presented, whereas for the long-range dependent case structural results are proven.
NTIS
Time Measurement; Workloads (Psychophysiology); Probability Theory

20080047024 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Electron Cyclotron Resonances in Electron Cloud Dynamics
Celata, C.; Celata, C. M.; Furman, M. A.; Vay, J. L.; Yu, J. W.; Jun. 25, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935346; LBNL-704E; No Copyright; Avail.: National Technical Information Service (NTIS)

We report a previously unknown resonance for electron cloud dynamics. The 2D simulation code ‘POSINST’ was used
to study the electron cloud buildup at different z positions in the International Linear Collider positron damping ring wiggler.
An electron equilibrium density enhancement of up to a factor of 3 was found at magnetic field values for which the bunch
frequency is an integral multiple of the electron cyclotron frequency. At low magnetic fields the effects of the resonance are
prominent, but when B exceeds approx. (2 pi mec/(elb)), with lb = bunch length, effects of the resonance disappear. Thus short
bunches and low B fields are required for observing the effect. The reason for the B field dependence, an explanation of the
dynamics, and the results of the 2D simulations and of a single-particle tracking code used to elucidate details of the dynamics
are discussed.
NTIS
Cyclotron Radiation; Cyclotron Resonance; Electron Clouds; Electrons

20080047026 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Four-Dimensional VLASOV Solver for Microbunching Instability in the Injection System for X-Ray FELS
Venturini, M.; Migliorati, M.; Schiavi, A.; Dattoli, G.; Venturini, M.; Jun. 23, 2008; 4 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935351; LBNL-702E; No Copyright; Avail.: Department of Energy Information Bridge

The micro-bunching instability (MBI) is seeded by small charge-density fluctuations in the electron bunches, and is
successively amplified by the combined effect of space charge and coherent synchrotron radiation, as the beam travels through
magnetic compressors. The quantitative understanding of this effect demands for accurate numerical simulations. Here we
report on the progress of an upgrading of a 2D Vlasov solver code toward a 4D grid-based Vlasov solver, including also the
transverse dynamics. The goal is to provide an accurate characterization of the MBI seeded by random noise present in the
bunch distribution. We also comment on the advantages of our procedure with respect to other approaches, e.g. macroparticle
simulations.
NTIS
Density (Number/Volume); Electric Charge; Electrons; Injection; X Rays
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20080047027 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
New Chicane Experiment in PEP-II to Test Mitigations of the Electron Cloud Effect for Linear Colliders
Pivi, M. T.; Wittmer, W.; Celata, C. M.; Furman, M. A.; Smith, B.; Jun. 11, 2008; 3 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935353; LBNL-674E; No Copyright; Avail.: National Technical Information Service (NTIS)

Beam instability caused by the electron cloud has been observed in positron and proton storage rings, and it is expected
to be a limiting factor in the performance of future colliders. The effect is expected to be particularly severe in magnetic field
regions. To test possible mitigation methods in magnetic fields, we have installed a new 4-dipole chicane experiment in the
PEP-II Low Energy Ring (LER) at SLAC with both bare and TiN-coated aluminum chambers. In particular, we have observed
a large variation of the electron flux at the chamber wall as a function of the chicane dipole field. We infer this is a new high
order resonance effect where the energy gained by the electrons in the positron beam depends on the phase of the electron
cyclotron motion with respect to the bunch crossing, leading to a modulation of the secondary electron production. Presumably
the cloud density is modulated as well and this resonance effect could be used to reduce its magnitude in future colliders. We
present the experimental results obtained during January 2008 until the April final shut-down of the PEP-II machine.
NTIS
Electron Clouds; Electrons; Particle Accelerators; Linearity

20080047028 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Advanced Computing Tools and Models for Accelerator Physics
Ryne, R. D.; Jun. 11, 2008; 5 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935355; LBNL-707E; No Copyright; Avail.: Department of Energy Information Bridge

This paper is based on a transcript of my EPAC’08 presentation on advanced computing tools for accelerator physics.
Following an introduction I present several examples, provide a history of the development of beam dynamics capabilities,
and conclude with thoughts on the future of large scale computing in accelerator physics.
NTIS
Accelerators; Computers

20080047067 Stanford Linear Accelerator Center, CA, USA; California Univ., Berkeley, CA USA; Stanford Univ., Stanford,
CA USA
Conformal Supersymmetry Breaking and Dynamical Tuning of the Cosmological Constant
Ibe, M.; Nakayama, Y.; Yanagida, T. T.; Mar. 2008; 10 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-924752; SLAC/PUB-13134; UCB-PTH-08/04; No Copyright; Avail.: Department of Energy Infor-
mation Bridge

We propose ‘conformal supersymmetry breaking’ models, which tightly relate the conformal breaking scale (i.e.
R-symmetry breaking scale) and the supersymmetry breaking scale. The both scales are originated from the constant term in
the superpotential through the common source of the R-symmetry breaking. We show that dynamical tuning between those
mass scales significantly reduces the degree of fine-tuning necessary for generating the almost vanishing cosmological
constant.
NTIS
Cosmology; Supersymmetry; Tuning

20080047068 Stanford Linear Accelerator Center, CA, USA
B, D and K Decays. Workshop on Flavour in the Era of the LHC, Geneva, Switzerland, November 2005-March 2007
Buchalla, G.; Komatsubara, T. K.; Muheim, F.; Silvestrini, L.; January 2007; 274 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-924754; SLAC/PUB-13155; No Copyright; Avail.: National Technical Information Service (NTIS)

The present report documents the results of Working Group 2: B, D and K decays, of the workshop on Flavor in the Era
of the LHC, held at CERN from November 2005 through March 2007. With the advent of the LHC, we will be able to probe
New Physics (NP) up to energy scales almost one order of magnitude larger than it has been possible with present accelerator
facilities. While direct detection of new particles will be the main avenue to establish the presence of NP at the LHC, indirect
searches will provide precious complementary information, since most probably it will not be possible to measure the full
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spectrum of new particles and their couplings through direct production. In particular, precision measurements and
computations in the realm of flavor physics are expected to play a key role in constraining the unknown parameters of the
Lagrangian of any NP model emerging from direct searches at the LHC. The aim of Working Group 2 was twofold: on one
hand, to provide a coherent, up-to-date picture of the status of flavor physics before the start of the LHC; on the other hand,
to initiate activities on the path towards integrating information on NP from high-p(sub T) and flavor data.
NTIS
Particle Decay; Noble Metals; Precision; Images
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ACOUSTICS

Includes sound generation, transmission, and attenuation. For noise pollution see 45 Environment Pollution. For aircraft noise see also
02 Aerodynamics and 07 Aircraft Propulsion and Power.

20080046480 Defence Research and Development Canada, Dartmouth, Nova Scotia Canada
Using Streamlines to Visualize Acoustic Energy Flow Across Boundaries
Chapman, David M; Jul 2008; 10 pp.; In English
Contract(s)/Grant(s): N00014-03-1-0883
Report No.(s): AD-A488512; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488512

For spherical waves that radiate from a point source in a homogeneous fluid and propagate across a plane boundary into
a dissimilar homogeneous fluid, the acoustic field may differ significantly from the geometric acoustic approximation if either
the source or receiver is near the interface in acoustic wavelengths or if the stationary phase path is near the critical angle.
In such cases, the entire acoustic field must be considered, including inhomogeneous waves associated with diffraction (i.e.,
those components that vanish with increasing frequency). The energy flow from a continuous-wave monopole point source
across the boundary is visualized by tracing acoustic streamlines: those curves whose tangent at every point is parallel to the
local acoustic intensity vector, averaged over a wave cycle. It is seen that the acoustic energy flow is not always in line with
the Snell’s law or stationary phase path. Also, plots of acoustic energy streamlines do not display unusual behavior in the
vicinity of the critical angle. Finally, it is shown that there exists a law of refraction of acoustic energy streamlines at
boundaries with density discontinuities analogous to Snell’s law of refraction of ray paths across sound speed discontinuities.
Examples include water-to-seabed transmission and water-to-air transmission.
DTIC
Acoustic Emission; Sound Waves

20080046577 Naval Postgraduate School, Monterey, CA USA
Performance Analysis of a Link-16/JTIDS Compatible Waveform Transmitted Over a Channel with Pulse-Noise
Interference
Lekkakos, Dimitrios; Sep 2008; 110 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488647; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Joint Tactical Information Distribution System (JTIDS) is a hybrid frequency-hoped, direct sequence spread spectrum
system that utilizes a (31, 15) Reed-Solomon (RS) code and cyclical code-shift keying (CCSK) modulation for the data
packets, where each encoded symbol consists of five bits. In this thesis, an alternative waveform consistent with the existing
JTIDS channel waveform is analyzed. The system to be considered uses (31, 15) RS encoding as the original JTIDS, but each
pair of five-bit symbols at the output of the RS encoder undergo serial-to-parallel conversion to two five-bit symbols, which
are then independently transmitted on the in-phase (I) and quadrature (Q) component of the carrier using 32-ary orthogonal
signaling with 32 chip baseband waveforms such as Walsh functions. This system is consistent with the direct sequence
waveform generated by JTIDS. The performance obtained with alternative waveform is compared with that obtained with the
existing JTIDS waveform for the relatively benign case where additive white Gaussian noise (AWGN) is the only noise
present as well as when pulse-noise interference (PNI) is present. Errors-and-erasures decoding (EED) as well as errors only
decoding is also considered. Based on the analyses, we conclude that the proposed alternative Link-16/JTIDS compatible
waveform performs better than the existing Link-16/JTIDS waveform in AWGN as well as when PNI is present for both
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coherent and noncoherent demodulation. No significant advantage is obtained by using errors-and-erasures decoding (EED)
for the alternative Link-16/JTIDS compatible waveform.
DTIC
Decoding; Reliability Analysis; Waveforms

20080046653 Naval Postgraduate School, Monterey, CA USA
The Development of a Kernel to Detect Ziphius cavirostris Vocalizations and a Performance Assessment of an
Automated Passive Acoustic Detection Scheme
Mohamed, Jessica R; Sep 2008; 55 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488896; No Copyright; Avail.: Defense Technical Information Center (DTIC)

An ensemble consisting of 150 Ziphius cavirostris vocalizations was compiled from acoustic data recorded at two
High-frequency Acoustic Recording Package (HARP) locations: the Naval Postgraduate School (NPS)’s Point Sur HARP and
Scripps Institution of Oceanography (SIO)’s site H HARP. The ensemble was analyzed via a principal component analysis
(PCA). The results of the PCA verified the statistical robustness of the signal and yielded one dominant mode which accounted
for 73% of the variance. The dominant mode was used to create a kernel for a matched filter detection scheme. The subsequent
detector output was statistically evaluated against a ground truth. The ground truth identified 28,434 Ziphius clicks by visually
inspecting over 170 minutes of data recorded by NPS s Data Acquisition System (DAS) at the Southern California Offshore
Range (SCORE). The inability to visually discriminate a signal embedded in noise created a conservatively biased ground
truth estimate which increased the detector s false alarm rate. At an acceptable 0.1% false alarm rate, the detector had an
overall 44% probability of detection. A further assessment of the detector s performance divided the data into two categories:
cluttered and uncluttered. At a false alarm rate of 0.1%, the probability of detection was 26% and 61%, respectively. .
DTIC
Acoustics; Detection; Kernel Functions; Mammals; Marine Mammals; Sound Detecting and Ranging; Underwater Acoustics;
Whales

20080046783 Washington Univ., Seattle, WA USA
Acoustic Backscattering from Sea Ice at 10-100kHz
Winebrenner, Dale P; Jan 1991; 119 pp.; In English
Contract(s)/Grant(s): Proj-N00039-88-C-0054
Report No.(s): AD-A488448; APL-UW-TR-9017; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488448

This report considers high frequency (10-100 kHz) acoustic backscattering from the underside of sea ice from a
fundamental physical point of view. The underice acoustic backscatter problem involves several issues in wave propagation
and scattering not typically encountered in backscattering from other geophysical media (e.g., the ocean surface and floor).
It is thus of intrinsic scientific interest, as well as being of vital interest in underwater acoustic applications.
DTIC
Acoustic Scattering; Backscattering; Sea Ice

20080046993 NASA Langley Research Center, Hampton, VA, USA
Research at NASA on Human Response to Sonic Booms
Sullivan, Brenda M.; November 17, 2008; 2 pp.; In English; 5th International Conference on Flow Dynamics, 17-20 Nov.
2008, Sendai, Japan
Contract(s)/Grant(s): WBS 984754.02.07.07.18.03; No Copyright; Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046993

NASA used its sonic boom simulator to study human response to shaped sonic booms and concluded that a loudness
metric, such as Perceived Level, predicts human reaction to outdoor booms more accurately than overpressure. To investigate
the importance of indoor phenomena (rattle, reverberation) under controlled laboratory conditions, NASA is building an
‘indoor sonic boom simulator.’The intention is to develop a psychoacoustic model that describes human response as a function
of boom shape (spectrum), boom intensity, reverberation, and varying rattle characteristics.
Author
Human Reactions; Sonic Booms; Loudness; Overpressure; Reverberation
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72
ATOMIC AND MOLECULAR PHYSICS

Includes atomic and molecular structure, electron properties, and atomic and molecular spectra. For elementary particle physics see
73 Nuclear Physics.

20080046288 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Photo-Double Ionization: Threshold Law and Low-Energy Behavior
Bhatia, A. K.; Temkin, A.; [2007]; 1 pp.; In English; No Copyright; Avail.: Other Sources; Abstract Only

The threshold law for photoejection of two electrons from atoms (PDI) is derived from a modification of the
Coulomb-dipole (C-D) theory. The C-D theory applies to two-electron ejection from negative ions (photo-double
detachment:PDD). The modification consists of correctly accounting for the fact that in PDI that the two escaping electrons
see a Coulomb field, asymptotically no matter what their relative distances from the residual ion are. We find in the
contralinear spherically symmetric model that the analytic threshold law Q(E), i.e. the yield of residual ions, to be Q Integral
of (E) varies as E + (C(sub w) E(sup gamma W)) +CE(sup 5/4) sin [1/2 ln E + phi]/ln(E). The first and third terms are beyond
the Wannier law. Our threshold law can only be rigorously justified for residual energies <= 10(exp -3) eV. Nevertheless in
the present experimental range (0.1 - 4 eV), the form, even without the second term, can be fitted to experimental results of
PDI for He, Li, and Be, in contrast to the Wannier law which has a larger deviation from the data for Li and Be.
Author
Ejection; Ions; Photoionization

20080047041 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Correlations and Fluctuations: Status and Perspectives
Koch, V.; Apr. 15, 2008; 7 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935412; LBNL-761E; No Copyright; Avail.: Department of Energy Information Bridge

We will provide an overview of the physics which can be addressed by studying fluctuations and correlations in heavy
ion collisions. Observables, which have been discussed in the literature will be briefly reviewed and put in context with
experiment and information from Lattice QCD. Special attention will be given to the QCD critical point and the first order
co-existence region.
NTIS
Correlation; Heavy Ions; Ionic Collisions; Variations; Particle Interactions

73
NUCLEAR PHYSICS

Includes nuclear particles; and reactor theory. For space radiation see 93 Space Radiation. For atomic and molecular physics see
72 Atomic and Molecular Physics. For elementary particle physics see 77 Physics of Elementary Particles and Fields. For nuclear
astrophysics see 90 Astrophysics.

20080046005 Idaho National Lab., Idaho Falls, ID, USA
Benchmark Evaluation of Plutonium Hemispheres Reflected by Steel and Oil. 2008 ANS Annual Meeting
Bess, J. D.; Jun. 2008; 2 pp.; In English
Report No.(s): DE2008-935451; INL/CON-08-13758; No Copyright; Avail.: Department of Energy Information Bridge

During the period from June 1967 through September 1969 a series of critical experiments was performed at the Rocky
Flats Critical Mass Laboratory with spherical and hemispherical plutonium assemblies as nested hemishells as part of a
Nuclear Safety Facility Experimental Program to evaluate operational safety margins for the Rocky Flats Plant. These
assemblies were both bare and fully or partially oil-reflected. Many of these experiments were subcritical with an extrapolation
to critical configurations or critical at a particular oil height. Existing records reveal that 167 experiments were performed over
the course of 28 months. Unfortunately, much of the data was not recorded. A reevaluation of the experiments had been
summarized in a report for future experimental and computational analyses. This report examines only fifteen partially
oil-reflected hemispherical assemblies. Fourteen of these assemblies also had close-fitting stainless-steel hemishell reflectors,
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used to determine the effective critical reflector height of oil with varying steel-reflector thickness. The experiments and their
uncertainty in keff values were evaluated to determine their potential as valid criticality benchmark experiments of plutonium.
NTIS
Oils; Plutonium; Steels

20080046775 White Sands Missile Range, NM USA
Initial Nuclear Radiation Hardness Validation Test
Nov 3, 2008; 63 pp.; In English
Report No.(s): AD-A488793; TOP-1-2-618; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This Test Operations Procedure (TOP) is an outline of the test and evaluation procedures required to assess the effects of
the Initial Nuclear Radiation (INR) environments on Army materiel. The INR environments are comprised of the Gamma Dose
Rate (GDR), Gamma Total Dose (GTD) and Neutron Fluence (NF) environments.
DTIC
Hardness Tests; Nuclear Radiation

20080046781 White Sands Missile Range, NM USA
Nuclear Thermal and Blast Hardness Validation Test
Nov 3, 2008; 41 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488799; TOP-1-2-619; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This TOP describes the techniques, procedures, and general outline required to assess the effects of the nuclear thermal
and airblast environments on Army materiel. Test/Analysis preparation, execution, and documentation are covered in this TOP.
DTIC
Hardness Tests; Nuclear Radiation; Thermal Radiation

74
OPTICS

Includes light phenomena and the theory of optical devices; for specific optical devices see also 35 Instrumentation and Photography.
For lasers see 36 Lasers and Masers.

20080045753 NASA Goddard Space Flight Center, Greenbelt, MD, USA
First Laser Altimeter Measurements of Mercury from the MESSENGER Flyby
Sun, Xiaoli; Neumann, Gregory A.; Cavanaugh, John F.; McGarry, Jan F.; Smith, David E.; Zuber, Maria T.; May 05, 2008;
2 pp.; In English; Conference on Laser and Electro-Optics, 5-9 May 2008, San Jose, CA, USA; Original contains black and
white illustrations; Copyright; Avail.: Other Sources

The Mercury Laser Altimeter performed the first laser ranging measurements to Mercury during the Mercury Surface,
Space ENvironment, GEochemistry, and Ranging (MESSENGER) flyby in January 2008. The instrument successfully ranged
to 600 km at an off-nadir angle >60 and to >1600 km in the nadir direction.
Derived from text
Laser Altimeters; Mercury Surface; Mercury (Planet); Laser Ranging

20080045859 National Inst. of Standards and Technology, Gaithersburg, MD USA
Proceedings of the 2nd NIST LADAR Performance Evaluation Workshop: March 15-16, 2005
Cheok, G. S.; Oct. 2005; 67 pp.; In English
Report No.(s): PB2009-102168; NISTIR-7266; No Copyright; Avail.: National Technical Information Service (NTIS)

In recent years, there has been a rapid growth of LADAR (laser detection and ranging) applications and a growing number
of LADARs that are commercially available. As a result, there is a corresponding need to evaluate these instruments. This need
provided the stimulus for the workshops conducted at the National Institute of Standards and Technology (NIST). The first
was held on June 12-13, 2003 and the second workshop was held on March 15-16, 2005. Based on the first workshop, the
second workshop focused on three topics: terminology, instrument characteristics that were of interest to the LADAR
community, and test protocols. This report presents the proceedings from the second workshop.
NTIS
Detection; Evaluation; Laser Range Finders; Lasers; Optical Radar; Performance Tests; Rangefinding

266



20080046202 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Palomar and Table Mountain Observations of 9P/Tempel 1 during the Deep Impact Encounter: First Results
Bauer, James M.; Weissman, Paul R.; Choi, Young-Jun; Troy, Mitchell; Young, James W.; Lisse, Carey M.; Dekany, Richard;
Hanner, Martha S.; Buratti, Bonnie J.; Icarus; January 16, 2007; Volume 187, Issue 1, pp. 296-305; In English; Original
contains color illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40989; http://dx.doi.org/10.1016/j.icarus.2006.10.035

We present the first results of the Palomar Adaptive Optics observations taken during the Deep Impact encounter with
9P/Tempel 1 in July 2005. We have combined the Palomar near-IR imaging data with our visual wavelength images obtained
simultaneously at JPL’s Table Mountain Observatory to cover the total wavelength range from 0.4 to 2.3 micrometers in the
B, V, R, I, J, H, and K filter bands, spanning the dates from 2005 July 03-07.We also include in our overall analysis images
taken on the pre-encounter dates of June 1 and June 15, 2005. The broad wavelength range of our observations, along with
high temporal resolution, near-IR sensitivity, and spatial resolution of our imaging, have enabled us to place constraints on
the temperature of the impact flash and incandescent plume of greater than 700 K, and to provide mean dust velocities of order
197 +/- 16 m/s approximately 1.25 h after impact derived from our 1.64 micro observations. Our ejected dust mass estimates,
as derived from our near-IR observations, are an order of magnitude less than those previously reported for visual wavelength
observations.
Author
Adaptive Optics; Visual Observation; Near Infrared Radiation; Imaging Techniques; High Resolution; Spatial Resolution;
Temporal Resolution; Plumes; Dust

20080046946 Texas Univ., Arlington, TX, USA
Using Profile Measurements to Locate and Measure Grind and Fill Areas to Improve Pavement Ride. Program
Instruction Manual
January 2008; 43 pp.; In English
Report No.(s): PB2009-100886; REPT-0-4463; No Copyright; Avail.: National Technical Information Service (NTIS)

The 3-D Surface Profile and Grind and Fill Software consists of three standalone programs. The first is the PF9 VNET
data file reader. This program will read the PF9 data file generated from a TMV generated project or network level data
collection. From this file, the inertial reference profile, gyroscope sensor, scanning laser transverse profile, or rut displacement
data is broken out and separate files generated that are suitable for the 3-D graphics and grind and fill programs. The second
program, Data Transform program takes the *.bin file from the PF99 Reader and transforms it into data files that can be used
with the Grind and Fill program. It additionally provides a 3-D surface profile display which reads selected sensor data and
provides a 3-D display of this data. The user may select various display options such as viewing angle or rotation. The user
may also select or deselect specific sensors and reprocess the display. The third program provides cut and fill quantities and
the resulting images after passing a plane over, under, or through the 3- D surface profile image. The user specifies the planes
longitudinal starting point, angle of entry, and height. For each selection, the resulting volume computations are provided for
the fill or cut quantities. Additionally the program will plot the resulting 3-D surface profile for the cut or fill areas. This
package will allow the user to model and view various overlay, cut or fill strategies.
NTIS
Manuals; Pavements

76
SOLID-STATE PHYSICS

Includes condensed matter physics, crystallography, and superconductivity. For related information see also 33 Electronics and
Electrical Engineering; and 36 Lasers and Masers.

20080046881 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Linear Scaling 3D Fragment Method for Large-Scale Electronic Structure Calculations
Wang, L. W.; Lee, B.; Shan, H. Z.; Zhao, Z.; Meza, J.; Jul. 11, 2008; 19 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935331; LBNL-603E; No Copyright; Avail.: National Technical Information Service (NTIS)

We present a new linearly scaling three-dimensional fragment (LS3DF) method for large scale ab initio electronic
structure calculations. LS3DF is based on a divide-and-conquer approach, which incorporates a novel patching scheme that
effectively cancels out the artificial boundary effects due to the subdivision of the system. As a consequence, the LS3DF
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program yields essentially the same results as direct density functional theory (DFT) calculations. The fragments of the LS3DF
algorithm can be calculated separately with different groups of processors. This leads to almost perfect parallelization on tens
of thousands of processors. After code optimization, we were able to achieve 35.1 Tflop/s, which is 39% of the theoretical
speed on 17,280 Cray XT4 processor cores. Our 13,824-atom ZnTeO alloy calculation runs 400 times faster than a direct DFT
calculation, even presuming that the direct DFT calculation can scale well up to 17,280 processor cores. These results
demonstrate the applicability of the LS3DF method to material simulations, the advantage of using linearly scaling algorithms
over conventional O(N(sup 3)) methods, and the potential for petascale computation using the LS3DF method.
NTIS
Algorithms; Electronic Structure; Fragments

20080046882 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Performance of the Upgraded LTP-II at the ALS Optical Metrology Laboratory
Yashchuk, V. V.; Kirschman, J. L.; Domning, E. E.; McKinney, W. R.; Morrison, G. Y.; Jul. 14, 2008; 12 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935333; LBNL-631E; No Copyright; Avail.: Department of Energy Information Bridge

The next generation of synchrotrons and free electron laser facilities requires x-ray optical systems with extremely high
performance, generally of diffraction limited quality. Fabrication and use of such optics requires adequate, highly accurate
metrology and dedicated instrumentation. Previously, we suggested ways to improve the performance of the Long Trace
Profiler (LTP), a slope measuring instrument widely used to characterize x-ray optics at long spatial wavelengths. The main
way is use of a CCD detector and corresponding technique for calibration of photo-response non-uniformity (J. L. Kirschman,
et al., Proceedings of SPIE 6704, 67040J (2007)). The present work focuses on the performance and characteristics of the
upgraded LTP-II at the ALS Optical Metrology Laboratory. This includes a review of the overall aspects of the design, control
system, the movement and measurement regimes for the stage, and analysis of the performance by a slope measurement of
a highly curved super-quality substrate with less than 0.3 microradian (rms)slope variation.
NTIS
Metrology; Measuring Instruments; Calibrating; X Ray Optics

77
PHYSICS OF ELEMENTARY PARTICLES AND FIELDS

Includes quantum mechanics; theoretical physics; and statistical mechanics. For related information see also 72 Atomic and Molecular
Physics, 73 Nuclear Physics, and 25 Inorganic, Organic and Physical Chemistry.

20080046566 Oxford Univ., Oxford, UK
An Investigation of Certain Thermodynamic Losses in Miniature Cryocoolers
Stone, Charles R; May 2, 2007; 72 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8655-06-1-3071
Report No.(s): AD-A488590; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Measurements were made of gas temperatures and power losses for a compression volume that included a regenerative
heat exchanger. A fine wire resistance thermometer with a rapid response was used to measure the gas temperature for flows
between the piston/cylinder volume and the regenerator. The temperature profiles exhibited features that varied with different
gases and operating conditions. These results were interpreted in terms of a stratified tidal gas volume that is subject to thermal
diffusion and flow turbulence effects. A few nitrogen results for high pressure and low frequency were very unstable with
significant high frequency components. A tentative interpretation was that this behaviour was associated with the transition
from laminar to turbulent flow conditions. At the other end of the regenerator in a separate fixed volume, a twin thermocouple
probe was used to investigate the performance of a compensation technique designed to improve the time response of the bare
thermocouples. The technique involves arranging two thermocouples with different time constants such that they experience
the same gas temperature variation. The gas temperature is reconstructed by using various approaches for estimating the
response times. It is shown that this technique can be considered, provided that the noise levels are low enough. For the
measurements described here the noise could only be sufficiently reduced by ensemble averaging. This would be a limitation
in circumstances where the waveform is not very repeatable. The power loss measurements showed that a loss existed that
could be correlated by a combination of Reynolds number and the experimental parameters pressure, frequency and stroke.
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Attempts to formulate this in a non-dimensional form were not successful suggesting that key parameters have been missed.
One aspect in particular that needs closer attention is the effect of phase angle between mass flow and pressure variation.
DTIC
Compressible Flow; Coolers; Cryogenic Cooling; Gas Temperature; Miniaturization; Thermodynamics

81
ADMINISTRATION AND MANAGEMENT

Includes management planning and research.

20080046734 National Security Technologies, LLC, Las Vegas, NV, USA
Risk and Work Configuration Management as a Function of Integrated Safety Management
Buehrer, L.; Kelly, M.; Lemieux, F.; Nov. 30, 2007; 6 pp.; In English
Contract(s)/Grant(s): DE-AC52-06NA25946
Report No.(s): DE2008-934809; DOE/NV/25946--290; No Copyright; Avail.: Department of Energy Information Bridge

National Security Technologies, LLC (NSTec), has established a work management program and corresponding electronic
Facilities and Operations Management Information System (e-FOM) to implement Integrated Safety Management (ISM). The
management of work scopes, the identification of hazards, and the establishment of implementing controls are reviewed and
approved through electronic signatures. Through the execution of the program and the implementation of the electronic
system, NSTec staff work within controls and utilize feedback and improvement process. The Integrated Work Control Manual
further implements the five functions of ISM at the Activity level. By adding the Risk and Work Configuration Management
program, NSTec establishes risk acceptance (business and physical) for liabilities within the performance direction and work
management processes. Requirements, roles, and responsibilities are specifically identified in the program while e-FOM
provides the interface and establishes the flowdown from the Safety Chain to work and facilities management processes to
company work-related directives, and finally to Subject Matter Expert concurrence.
NTIS
Configuration Management; Radioactive Wastes; Risk Assessment; Risk Management; Safety; Safety Management; Waste
Management

20080047157 TRADOC Analysis Command, Monterey, CA USA
Using Unique Questionnaire and Interview Techniques to Inform Acquisition Decision-Making
Tollefson, Eric; Alfred, Petra; Miller, Nita; Shattuck, Lawrence; Alt, Jonathan; Schamburg, Jeffrey; Jun 2007; 30 pp.; In
English; Original contains color illustrations
Report No.(s): AD-A488454; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488454

AGENDA: Purpose of this briefing * To describe TRAC-MTRY survey development and analysis support to the LW/MW
DOTMLPF Assessment study. * Objectives * Project team and background research * Methodology * Survey plan
development * Survey instrument development and administration * Data consolidation and analysis * Conclusions.
DTIC
Decision Making; Surveys; Acquisition

82
DOCUMENTATION AND INFORMATION SCIENCE

Includes information management; information storage and retrieval technology; technical writing; graphic arts; and micrography. For
computer program documentation see 61 Computer Programming and Software.

20080045791 SEARCH Group, Inc., Sacramento, CA, USA
National Conference on Criminal History Records: Brady and Beyond. Proceedings of a BJS/SEARCH Conference.
Held in Washington, DC. on February 8-9, 1994
January 1994; 111 pp.; In English; National Conference on Criminal History Records: Brady and Beyond. Proceedings of a
BJS/SEARCH Conference., February 8 - 9, 1994, Washington, DC.
Contract(s)/Grant(s): NIJ-92-BJ-CX-K012
Report No.(s): PB2009-100169; Copyright; Avail.: National Technical Information Service (NTIS)

A groundswell of activity in late 1993 resulted in the passage of two important pieces of Federal legislation which affect
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the management of criminal history record information at the Federal, State and local levels. In November 1993, the USA
Congress passed both the Brady Handgun Violence Prevention Act and the National Child Protection Act of 1993. These Acts,
which were quickly signed into law by President Clinton, require that national criminal history record checks be done of
firearms purchasers and applicants for child care employment. The Brady Act establishes a national instant criminal
background check system (NICS) to be contacted by firearms dealers before the transfer of a firearm. This national system,
which must be able to supply information immediately regarding whether receipt of a firearm by a prospective firearm
purchaser would violate State or Federal law, must be operational by November 30, 1998.
NTIS
Conferences; Law (Jurisprudence); Prevention; Violence

20080045793 SEARCH Group, Inc., Sacramento, CA, USA
National Crime Prevention and Privacy Compact: Resource Materials
Jan. 1998; 31 pp.; In English
Contract(s)/Grant(s): NIJ-96-BJ-CX-K010
Report No.(s): PB2009-100168; Copyright; Avail.: National Technical Information Service (NTIS)

This report consists of several informational resources relating to the proposed National Crime Prevention and Privacy
Compact (Compact). Adoption of the Compact by the U.S. Congress and the States will facilitate the full implementation of
the Interstate Identification Index (III) as a decentralized system for the exchange of criminal history records for noncriminal
justice purposes among States and the Federal government.
NTIS
Compacting; Crime; Prevention

20080045831 Naval Postgraduate School, Monterey, CA USA
The Advent of Netwar
Arquilla, John; Ronfeldt, David; Jan 1996; 20 pp.; In English
Report No.(s): AD-A485227; RAND/MR-789-OSD; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485227

In our view, the information-age conflict spectrum looks like this: What we term cyberwar will be an ever-more-important
entry at the military end, where the language is normally about high-intensity conflict (HIC) and middle-range conflict (MRC).
Netwar will figure increasingly at the societal end, where the language is normally about low-intensity conflict (LIC) and
operations other than war (OOTW a broader concept than LIC that includes peacekeeping and humanitarian relief operations).
Whereas cyberwar will usually see formal military forces pitted against each other, netwar is more likely to involve nonstate,
paramilitary, and other irregular forces. Both concepts are consistent with the views of analysts like Van Creveld (1991) who
believe that a transformation of war is under way, leading to increased irregularization. The terms above reflect two
assumptions (or propositions) about the information revolution. One is that conflicts will increasingly depend on, and revolve
around, information and communications cyber -matters, broadly defined. Indeed, both cyberwar and netwar are modes of
conflict that are largely about knowledge about who knows what, when, where, and why, and about how secure a society,
DTIC
Armed Forces; Warfare

20080045933 Naval Postgraduate School, Monterey, CA USA
The Advent of Netwar (Revisited)
Arquilla, John; Ronfeldt, David; Jan 2001; 26 pp.; In English
Report No.(s): AD-A485228; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485228

This introductory chapter provides a reprise of many of the points we have made about the netwar concept since 1993.
In this book, we depict netwar as having two major faces, like the Roman god Janus one dominated by terrorists and criminals
that is quite violent and negative, and another evinced by social activists that can be militant but is often peaceable and even
promising for societies. Indeed, the book is structured around this theme.
DTIC
Warfare; Internets; Crime
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20080045939 Naval Postgraduate School, Monterey, CA USA
A New Epoch - And Spectrum - Of Conflict
Arquilla, John; Ronfeldt, David; Jan 1997; 21 pp.; In English
Report No.(s): AD-A485230; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485230

Look around. No good old-fashioned war is in sight. There are a few possibilities for example, on the Korean peninsula;
or between China and Taiwan; or India and Pakistan; and, as usual, in the Middle East but these do not seem imminent.
Moreover, the most recent war, the Gulf War of 1990 1991, reflected the advent of the revolution in military affairs among
U.S. forces and thus was more new- than old-fashioned perhaps enough to discourage would-be conventional warmakers
elsewhere from supposing they could win anytime soon against the newest generation of U.S. military forces. If another
conventional war involving the USA occurs, it is likely to be radically different as different from the Gulf War as it was from
what had gone before, and largely for the same reason: the deepening impact of the information revolution on military affairs.
And once a new war occurs, it may then be observed that the 1990s were not simply the post Cold War period but also a new
interwar period, one filled with radical change in which the contours of future conflicts were being shaped.
DTIC
Warfare; Armed Forces

20080045941 Naval Postgraduate School, Monterey, CA USA
Looking Ahead: Preparing for Information-Age Conflict
Arquilla, John; Ronfeldt, David; Jan 1997; 64 pp.; In English
Report No.(s): AD-A485247; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485247

As we assembled this volume, we initially expected to conclude it in a standard manner: revisiting themes noted in the
introduction, summarizing key points from the selections, and identifying issues for future research and development. This
concluding chapter still has some of that flavor. But as we discussed how to write it, we realized our thoughts were cohering
around four sets of ideas which, together, amount to the outlines of an integrated vision of information age conflict from how
to think about it, to how to prepare for it and deal with it. As a result, this chapter represents not only the conclusion of this
book but also the beginning of an integrated vision of information age conflict. This vision has four parts conceptual,
organizational, doctrinal, and strategic. Each part of this vision is tied to the others; each energizes the others. ’ Conceptual
foundation: This vision entails, indeed requires, a deep, broad view of information. This is achieved by adding to the dominant
view that information is largely about information processing a less-developed view that is about information structuring or
structural information. In this latter view, information is what enables a structure to hold its form. This broad view of
information refocuses thinking about the significance of information to organizations and leads to a recognition that their
ideational superstructures are as important as their technological infrastructures.
DTIC
Data Processing; Identifying

20080045944 Naval Postgraduate School, Monterey, CA USA
What Next for Networks and Netwars
Ronfeldt, David; Arquilla, John; Jan 2001; 52 pp.; In English
Report No.(s): AD-A485249; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485249

Editors abstract. As with other new modes of conflict, the practice of netwar is ahead of theory. In this concluding chapter,
we suggest how the theory of netwar may be improved by drawing upon academic perspectives on networks, especially those
devoted to organizational network analysis. Meanwhile, strategists and policymakers in Washington, and elsewhere, have
begun to discern the dark side of the network phenomenon, especially among terrorist and criminal organizations. But they
still have much work to do to harness the bright side, by formulating strategies that will enable state and civil-society actors
to work together better.
DTIC
Network Analysis; Formulations
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20080045947 Government Accountability Office, Washington, DC, USA
Information Technology: Management Improvements Needed on the Department of Homeland Security’s Next
Generation Information Sharing System
Oct. 2008; 58 pp.; In English
Report No.(s): PB2009-100807; GAO-09-40; No Copyright; Avail.: CASI: A04, Hardcopy

The Department of Homeland Security (DHS) is responsible for coordinating the federal government’s homeland security
communications with all levels of government. In support of this mission, DHS implemented, and has been enhancing, the
Homeland Security Information Network (HSIN). It also has proposed a follow-on system, called Next Generation HSIN
(HSIN Next Gen). GAO was asked to determine whether (1) DHS has stopped further improvements on HSIN and if so, the
department’s rationale for doing so and plans for acquiring its proposed follow-on system HSIN Next Gen and (2) the
department is effectively managing the HSIN Next Gen acquisition. To accomplish this, GAO analyzed documentation,
interviewed officials, and compared acquisition management processes and practices defined in industry best practices with
those planned and underway by DHS. DHS halted further improvements on the existing HSIN system in September 2007.
Since then, the department has continued to operate and maintain the system while a replacement--HSIN Next Gen--is being
planned and acquired.
NTIS
Information Management; Information Systems; Security

20080045975 Naval War Coll., Newport, RI USA
Thicker than Water? Kin, Religion, and Conflict in the Balkans
Liotta, P H; Simmons, Anna; Jan 1998; 13 pp.; In English
Report No.(s): AD-A485219; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA485219

Listen then, to what you do not know. The three rivers of the ancient world of the dead--the Acheron, the Phlegethon, and
the Cocytus--today belong to the underworlds of Islam, Judaism, and Christianity; their flow divides the three hells--Gehenna,
Hades, and the icy hell of the Mohammedans--beneath the one-time Khazar lands. And there, at the junction of these three
borders, are confronted the three worlds of the dead: Satan’s fiery state with the nine circles of the Christian Hades, with
Lucifer’s throne . . . the Moslem underworld . . . kingdom of icy torment; and Geburah’s territory, to the left of the Temple,
where the Hebrew gods of evil, greed, and hunger sit in Gehenna . . . . In the Jewish hell, in the state of Belial, the angel of
darkness and sin, it is not Jews who burn, as you think. Those like yourself, all Arabs or Christians, burn there. Similarly, there
are no Christians in the Christian hell--those who reach the fires are Mohammedans or of David’s faith, whereas in Iblis’
Moslem torture chamber they are all Christians and Jews, not a single Turk or Arab.[1]
DTIC
Organizations; Water

20080045978 Government Accountability Office, Washington, DC, USA
Information Management: The National Archives and Records Administration’s Fiscal Year 2008 Expenditure Plan
Sep. 2008; 54 pp.; In English
Report No.(s): PB2009-100548; GAO-08-1105; No Copyright; Avail.: CASI: A04, Hardcopy

To preserve and provide access to all types of electronic records, the National Archives and Records Administration
(NARA) has been developing an Electronic Records Archive (ERA), including a base system for federal records and a separate
system for presidential records, known as the Executive Office of the President (EOP) system. As mandated by the
Consolidated Appropriations Act, 2008, NARA must submit an expenditure plan to the Congress that satisfies six conditions.
GAO was asked to determine the extent to which NARA’s fiscal year 2008 expenditure plan satisfies the conditions and
provide any other observations about the plan and the ERA acquisition. To do this, GAO reviewed the expenditure plan,
interviewed NARA and contractor officials, and reviewed additional documentation. NARA’s fiscal year 2008 expenditure
plan satisfies five of the six legislative conditions and partially satisfies the remaining condition. NARA satisfied the conditions
that the plan follow capital planning and investment controls established by the Office of Management and Budget (OMB);
comply with NARA’s enterprise architecture; comply with the acquisition rules, requirements, guidelines, and system
acquisition management practices of the federal government; be approved by NARA and OMB; and be reviewed by GAO.
NARA partially satisfied the remaining condition: that ERA conform to the agency’s enterprise life cycle methodology.
NTIS
Documents; Information Management; Management; Records Management
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20080046249 Defense Acquisition Univ., Fort Belvoir, VA USA
Defense AR Journal. Volume 14, Number 3, Dedcember 2007
Dec 2007; 125 pp.; In English
Report No.(s): AD-A485513; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Defense ARJ (Defense Acquisition Research Journal) is published in quarterly theme editions. This edition contains
articles on the various topics: Lean Six Sigma, commercial augmentation, lessons learned, military intelligence, global war
on terrorism, government contracting, guided missiles, global positioning systems, and the Army National Guard.
DTIC
Acquisition; Armed Forces (United States); Commerce; Intelligence

20080046382 Dynamics Research Corp., Orlando, FL USA
Semantic Web Technologies for Storing and Accessing Immediately Needed Training Data
Gerber, William J; Aviles, Gabriel; Fraser, Karen; Randolph, Wayne; Jun 2007; 45 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A488304; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488304

Presentation Outline: * Joint Explosive Ordnance Disposal (JEOD) Decision Support System (DSS): Challenges,
Overview * DARPA - Semantic Web Research: Dynamic Job Aid System (DJAS), Technology Behind the Scenes * JEOD
Knowledge Transfer Operational Demonstration (KTOD) Advanced Concept Technology Demonstration (ACTD):
Technology Overview, Content Authoring Tool (CAT), Reference Assistant Tool (RAT) * Summary
DTIC
Decision Support Systems; Education; Educational Resources; Information Retrieval; Ordnance; Tactics; Tasks

20080046416 Defense Information Systems Agency, Arlington, VA USA
Service-Oriented Architectures in Net-Centric Operations
Croom, Jr, Charles E; Jul 2006; 4 pp.; In English
Report No.(s): AD-A488381; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488381

Rapidly changing technology and the nature of military operations today and in the future necessitate a change in the way
information is delivered to warfighters. Using a service-oriented architecture and proven acquisition techniques, the Defense
Information Systems Agency will make information available to people faster, at reduced cost, and to a greater number of
users.
DTIC
Acquisition; Information Systems; Service Oriented Architecture

20080046417 Joint Staff, Washington, DC USA
The Team: Creating the Enabling Capability to Conduct Net-Centric Operations
Shea, Robert M; Jul 2006; 4 pp.; In English
Report No.(s): AD-A488384; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488384

The ongoing transformation of the Department of Defense demands new capabilities that will enable Network-Centric
Operations (NCO). While the Joint Command, Control, Communications and Computer (C4) systems community has been
working toward this vision, emphasis has had to shift to a detailed plan to attain it. As a result, a critical task of the Director,
C4 Systems Directorate, and the Joint Staff has been to provide the joint C4 community with a unifying strategy that would
better integrate and synchronize its collective Joint C4 efforts and staff actions and deliver the C4 capabilities that will enable
Joint NCO. After working with and receiving feedback from various Office of the Secretary, Combatant Command, Service
(i.e., Army, Navy, Air Force, and Marines) and Agency partners, the directorate delivered that strategy in 2004: the Joint C4
Campaign Plan.
DTIC
Computer Networks; Defense Program; Military Operations
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20080046421 Office of the Assistant Secretary of Defense for Networks and Information Integration, Washington, DC USA
Transformational Communications Systems for DoD Net-Centric Operations
Meink, Troy; Jul 2006; 4 pp.; In English
Report No.(s): AD-A488390; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488390

The Department of Defense (DoD) is moving ahead to establish the next generation of warfighting communications
capabilities needed for global net-centric operations. The key programs that make up this new capability are the
Transformational Satellite Communications System (TSAT), the Joint Tactical Radio System (JTRS), and the Defense
Information Systems Network-Next Generation (DISN-NG). These programs will greatly enhance the ability of the DoD to
share information, in real-time if required, improve command and control, and ultimately transform DoD operations. This
article provides an update on the DoD’s communications programs vision and status of the TSAT, JTRS, and DISN-NG
programs.
DTIC
Communication Networks; Defense Program; Information Systems; Radio Equipment; Satellite Communication;
Telecommunication

20080046423 Carnegie-Mellon Univ., Pittsburgh, PA USA
The Impact of Educational Interventions on Real & Stylized Cities
Hirshman, Brian R; Birukou, Alaiksandr; Martin, Michael K; Bigrigg, Michael W; Carley, Kathleen M; Jul 10, 2008; 46 pp.;
In English
Contract(s)/Grant(s): N00014-06-1-0104
Report No.(s): AD-A488399; CMU-ISR-08-114; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488399

Different cities and different populations react differently to various types of educational interventions due to small
differences in population, socio-demographic traits, intervention media type, and a variety of other factors. The social
simulation tool Construct was used to evaluate the effectiveness of several educational interventions on one stylized and four
real cities to examine the types of behavior that could be observed given these small variations in initial conditions. This
technical report describes the experimental design, parameters, and setup for the Construct educational intervention virtual
experiments, then reports the results obtained when the experiments were run. The results from the stylized city and real cities
are compared, and general similarities and conclusions are discussed.
DTIC
Cities; Computerized Simulation; Education; Information Transfer; Network Analysis; Reading; Simulation

20080046425 Carnegie-Mellon Univ., Pittsburgh, PA USA
The Impact of Educational Interventions by Socio-Demographic Attribute
Hirshman, Brian R; Martin, Michael; Bigrigg, Michael W; Carley, Kathleen M; Jul 10, 2008; 52 pp.; In English
Contract(s)/Grant(s): N00014-06-1-0104
Report No.(s): AD-A488401; CMU-ISR-08-118; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488401

Past work with the Construct simulation tool has asked questions at the population level: what percentage of the total
population knew a fact, held a belief, or performed an action. Since several cognitive and access mechanisms have been added
to Construct, and these attributes have been tied to socio-demographic sub-populations, it is now possible to examine the
effects of educational interventions on sub-populations. This technical report presents a virtual experiment which analyzes a
simulated population by various socio-demographic attributes. It specifies the experimental design, describes parameters used,
presents a series of results which explore the effect of literacy and information access on societal sub-populations, and
identifies educational interventions which may and may not be effective.
DTIC
Computerized Simulation; Education; Information Transfer; Reading; Simulation
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20080046439 Carnegie-Mellon Univ., Pittsburgh, PA USA
Looking Under the Hood of Stochastic Machine Learning Algorithms for Parts of Speech Tagging
Diesner, Jana; Carley, Kathleen M; Jul 2008; 36 pp.; In English
Contract(s)/Grant(s): DAAD19-01-2-0009; W91WAW07C0063
Report No.(s): AD-A488429; CMU-ISR-07-131R; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488429

A variety of Natural Language Processing and Information Extraction tasks, such as question answering and named entity
recognition, can benefit from precise knowledge about a words? syntactic category or Part of Speech (POS) ‘Church, 1988;
Rabiner, 1989; Stolz, Tannenbaum, & Carstensen, 1965’. POS taggers are widely used to assign a single best POS to every
word in text data, with stochastic approaches achieving accuracy rates of up to 96% to 97% (Jurafsky & Martin, 2000). When
building a POS tagger, human beings needs to make a set of choices about design decisions, some of which significantly
impact the accuracy and other performance aspects of the resulting engine. However, documentations of POS taggers often
leave these choices and decisions implicit. In this paper we provide an overview on some of these decisions and empirically
determine their impact on POS tagging accuracy. The gained insights can be a valuable contribution for people who want to
design, implement, modify, fine-tune, integrate, or responsibly use a POS tagger. We considered the results presented herein
in building and integrating a POS tagger into AutoMap, a tool that facilitates relation extraction from texts, as a stand-alone
feature as well as an auxiliary feature for other tasks.
DTIC
Algorithms; Data Processing; Machine Learning; Marking; Markov Processes; Natural Language (Computers); Stochastic
Processes

20080046445 Teledyne Brown Engineering, Huntsville, AL USA
Estimating Patient Condition Codes Using Data Mining Techniques
Parker, Joseph; Mitchell, Ray; Lowe, Douglas; Galarneau, Michael; Fridlund, Peggy; Hill, Martin; Jun 2007; 20 pp.; In
English; Original contains color illustrations
Report No.(s): AD-A488437; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488437

The PROBLEM: TBE wanted to improve our TML + mortality algorithm by factoring in the chance of death as a function
of time based on real-world data. The current DOW mortality algorithm is based on responses from a panel of medical SMEs
rather than empirical data. Due to time limitations and the amount of data, we decided to pursue an automated method for
assigning patient condition codes. The Combat Trauma Registry (CTR) database maintained by the Naval Health Research
Center records medical data from patients treated at Navy and Marine corps medical facilities. Each CTR record documents
a single visit (encounter) by a single patient. Each record contains over 50 individual fields of data, though often the data is
incomplete. The most relevant data (such as injury descriptions) are primarily free text containing numerous abbreviations,
medical terms and misspellings.
DTIC
Data Mining; Estimating; Information Retrieval; Injuries; Medical Services; Patients

20080046456 Department of Defense Chief Information Officer, Arlington, VA USA
Overview of the Department of Defense Net-Centric Data Strategy
Simon, Anthony J; Jul 2006; 3 pp.; In English
Report No.(s): AD-A488458; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488458

The Department of Defense’s (DoD’s) Global Information Grid (GIG) provides the foundation for net-centricity. The GIG
is the globally interconnected, end-to-end set of information capabilities, associated processes, and personnel for collecting,
processing, storing, disseminating, and managing information on demand to warfighters, defense policy makers, and support
personnel. The information capabilities that constitute the GIG include transport, Web-based services, information assurance
technologies, applications, data, architectures and standards, and the tools, techniques, and strategies for managing and
operating the GIG (e.g., Network Operations [NetOps]). By securely interconnecting people and systems independent of time
or location, DoD can achieve substantially improved military situational awareness, better access to information, and
dramatically shortened decision cycles. Our warfighters are empowered to more effectively exploit information; more
efficiently use resources; and create extended, collaborative communities to focus on the mission.
DTIC
Computer Networks; Defense Program; Information Retrieval; Interoperability
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20080046567 Naval Postgraduate School, Monterey, CA USA
An Approach for Systematically Capturing Value-Added Knowledge as Applicable to Contracting
Eller, Rachelle B; Moore, Sherry A; Impastato, Bonnie A; Sep 2008; 99 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488592; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Naval Surface Warfare Center, Dahlgren Division (NSWCDD), anticipates a substantial loss of contracting knowledge
due to the retirement of senior leadership and contract specialists over the next 7 years. This study identifies the capabilities
NSWCDD will be losing due to the retirement surge and the contracting knowledge that presents the highest risk of loss,
develops a system for capturing knowledge in the threatened knowledge areas, and determines the key personnel roles that
will be essential to meeting contracting needs in the future. Findings indicate that NSWCDD can anticipate critical gaps in
knowledge upon a majority of contracting professionals retiring. A pilot test indicates that the development of a knowledge
management team and use of a Knowledge Management System are feasible methods for capturing and sharing knowledge
at NSWCDD before the retirement surge occurs.
DTIC
Contract Management; Information Management; Losses; Management Information Systems; Management Systems; Navy;
Prevention; Procurement; Warfare

20080046570 Naval Postgraduate School, Monterey, CA USA
The Holistic Targeting (HOT) Methodology as the Means to Improve Information Operations (IO) Target Development
and Prioritization
Ieva, Christopher S; Sep 2008; 107 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488618; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Joint Publication 3-13 Information Operations (IO) states that both IO planning and targeting should be fully
integrated with all joint planning and targeting efforts. However, this thesis research with IO Subject Matter Expertise (SME)
on IO targeting and practice suggests the existence of a fracture in the integration process. The most challenging doctrinal,
technical, and practical integration challenge stems from the second phase of the Joint Targeting Cycle: Target Development
& Prioritization. In response to this challenge, this study proposes five recommendations to enhance IO integration into the
Joint Targeting Cycle: the use of interim IO Joint Munitions Effectiveness Manual (JMEM) techniques to better forecast
cognitive effects, the adoption of the Measure of Worth (MOW) model to assess IO effects, the HOT methodology to develop
and prioritize IO targets, the use of compendium software facilitate targeting problem understanding and the network analysis
tool, Palantir, as an efficient and tailored semi-automated means to holistically prioritize and develop targets.
DTIC
Information Theory; Operations Research; Network Analysis

20080046581 Naval Postgraduate School, Monterey, CA USA
How to Do More with Less: Handling an Increased Workload While Maintaining Human Capital Level
Doerr, Jr , James C; Glazman, Emily; Sep 2008; 75 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488657; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The purpose of this Project is to investigate and provide a comprehensive overview of the current Department of Defense
(DoD) and local situation with regard to ‘human capital.’ The DoD is particularly concerned with the issue of maintaining its
knowledge base in the face of large numbers of workers retiring and with an ever-increasing and increasingly complex
workload. The issue cannot be over simplified as several separate and key situational factors play into an agency’s ability to
keep the level of human capital static, despite fluctuations in staffing, type of work, amount of work, and hiring and training.
The goal of this project is to identify the various issues that impact an organization’s (specifically, the Naval Surface Warfare
Center Dahlgren Division (NSWCDD)) ability to maintain its knowledge base. The authors have looked at the issue using five
prongs of approach: Environmental Changes at all levels, Workload, Workforce Changes, Retention and Training of Existing
Personnel, and Hiring Strategies (this area includes the topic of professionalizing the Acquisition Workforce). They hope to
highlight the current state of affairs and to provide some clarity with regard to where the DoD and NSWCDD are currently
directed.
DTIC
Contract Management; Defense Program; Information Management; Navy; Procurement; Warfare; Workloads
(Psychophysiology)

276



20080046582 Naval Postgraduate School, Monterey, CA USA
Net-centric Information Sharing: Supporting the 21st Century Maritime Strategy
Green, Daniel M; Sep 2008; 97 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488658; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis analyzed Joint Vision 2020 and DoD Transformation technical concepts in the context of the ‘Cooperative
Maritime Strategy for the 21st Century.’ It hypothesizes that Decision Superiority requires a renewed emphasis on the
fundamentals of decision making. The thesis introduces the concept of Ignorance Management as a risk reduction concept to
help focus decision makers, and the IT professionals who support them, on getting the ‘right information, to the right people,
at the right time.’ The concept of Information Readiness Levels is explored as a means to help operational forces more
objectively gage the ability of the information architecture to support decision making in the context of specific missions. One
finding is that technical convergence has occurred and the promise of network-centric operations is becoming more fully
realized as organizational and cultural evolution accelerates. Examples of organizational evolution are provided, including a
survey of portfolio management and Communities of Interest policies. The thesis concludes with a case study of the Universal
Core, an interagency information sharing initiative that exemplifies enterprise behavior, including political, technical and
cultural progress in this area.
DTIC
Decision Making; Military Operations

20080046589 Naval Postgraduate School, Monterey, CA USA
Smart Caching for Efficient Information Sharing in Distributed Information Systems
Ableiter, Dirk; Sep 2008; 67 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488682; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Remarkable technical advances in cell phones and smart phones have resulted in a worldwide marketplace permeated by
mobile devices. These capabilities, in combination with increasing consumers demand to share information show the need for
utilizing the mobile devices more efficiently. But, within a distributed network of mobile devices like TwiddleNet, the two
most limiting resources are still battery power and bandwidth. By distributing only small sets of data that represent the actual
content, use of these resources can be reduced. The information tags can be sent throughout the network, reducing the amount
of traffic to share the information. But, once the content itself is shared, the workload on the mobile servers can quickly exceed
the mobile device’s ability to perform. This thesis offers an algorithm that will conserve battery power and bandwidth,
depending on demand and device capabilities. Once a certain limit of bandwidth usage, or a certain battery level, is reached,
the algorithm will select the content that will most efficiently relieve these two resources and temporarily upload it to a proxy
server that will serve the content on its behalf. This ‘smart,’ temporary caching will last as long as the bandwidth or battery
level limits are exceeded.
DTIC
Information Systems; Telephones

20080046591 Naval Postgraduate School, Monterey, CA USA
Leveraging Service Oriented Architecture to Enhance Information Sharing for Surface Transportation Security
Chatterjee, Ash; Sep 2008; 103 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488686; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis determines the technology and architecture best suited for sharing security information among mass transit
systems (MTS), their security partners, and TSA. The architecture would enable TSA to enhance the security of MTS and
surface transportation. It incorporates existing security practices between MTS, their regional security partners, and TSA.
Existing practices were determined through interviews and case reviews of regional information sharing networks. These were
analyzed to identify gaps in information sharing practices and technology. Requirements for the architecture were established
to close the gaps, accounting for the variability in size, capability, risk and ownership characteristics of MTS. A scalable
architecture, adaptable to evolving homeland security requirements, and capable of exchanging information among disparate
databases and formats was needed. Characteristics of Service Oriented Architecture (SOA) were analyzed and found to fulfill
these requirements. Technologies underlying SOA, including XML and web services, were reviewed to develop the
understanding needed to create the architecture. An architecture was created for TSA consistent with its organization and
business practices, and that of MTS and their stakeholders. Data exchange standards being developed by DHS were
incorporated in the architecture. Collaboration and governance considerations for implementing SOA were briefly discussed.
DTIC
Security; Service Oriented Architecture; Surface Vehicles; Transportation
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20080046592 Naval Postgraduate School, Monterey, CA USA
Army Medical Command Handbook for the Government Purchase Card Program
Decker, Angelene; Sep 2008; 99 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488688; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This project provides a MEDCOM supplemental to the AR-715 to assist the GPC Program Manager in doing their job.
A supplemental is needed to interpret and clarify the current policy for the GPC Program Manager. This Joint Applied Project
will be organized in a report and a project. The project will provide an AR-715 supplemental handbook specific to the
MEDCOM activity. A supplemental is needed to interpret and clarify the current policy for the Government Purchase Card
Program manager. This handbook will bridge that gap between the Department of Army AR-715 and the installation level and
become an operational handbook for GPC Program Managers.
DTIC
Cards; Handbooks; Medical Services

20080046603 Naval Postgraduate School, Monterey, CA USA
Conversation Thread Extraction and Topic Detection in Text-Based Chat
Adams, Paige H; Sep 2008; 191 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488739; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Text-based chat systems are widely used within the Department of Defense, but the standard systems available do not
provide robust capabilities for search, information retrieval, or information assurance. The objective of this research is to
explore methods for the extraction of conversation threads from text-based chat systems in order to enable such tasks. As part
of the research, we manually annotated over 20,000 Internet Relay Chat posts with conversation thread information and
constructed a probabilistic model for automatically classifying posts according to conversation thread. We also provide an
algorithm for extracting these conversation threads from the chat session in order to form discrete documents that may be used
in a vector space model information retrieval system. We elaborate how this technique can be used to support search and data
mining systems, as well as auditing tasks and guard functions in a security system. Using the developed probabilistic models,
we have achieved classification results on par with those of human annotators.
DTIC
Classifications; Conversation; Data Processing; Extraction; Information Retrieval; Internets; Texts; Threads

20080046606 Naval Postgraduate School, Monterey, CA USA
Detection and Tracking Based on a Dynamical Hierarchical Occupancy Map in Agent-Based Simulations
Teufel, Dietmer J; Sep 2008; 83 pp.; In English
Report No.(s): AD-A488746; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Agent-Based Models in military simulation need a model for detection and tracking other agents. It has been suggested
that statistical models, such as occupancy maps or particle filters, can be used for that purpose. An occupancy map is one
possibility for this task. The more volume of space, however, in a simulation, the more the computational demand of using
occupancy maps grow and the more benefit could be obtained by the ability to switch to a coarser granularity in at least some
parts of the volume. Using both possible benefits of an occupancy map, fine granularity in tracking and detection where needed
and less computational demand by switching to low granularity where possible, parts of the volume will be transferred to a
new occupancy map on a higher hierarchal level with coarser granularity. Only the most interesting areas in the simulation
have fine granularity. The main contribution of this research will be to provide an improved algorithm and a prototype for
using a hierarchy occupancy maps in agent-based simulations involving large volumes of simulated space.
DTIC
Detection; Hierarchies; Maps; Simulation; Tracking (Position)

20080046607 Naval Postgraduate School, Monterey, CA USA
An Approach for Developing and Validating Libraries of Temporal Formal Specifications
Sordi, Jr , James J; Sybor, Collen A; Sep 2008; 101 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488747; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This thesis examines the role of independent validation in the development of software systems. As software systems
become increasingly larger and more complex the role of software validation becomes crucial. In particular, one must make
sure that the specification of a software system is correct with respect to customer expectations. We introduce an approach for
developing and validating reuse libraries of temporal formal specifications. These libraries include UML statechart based
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assertions for formal specifications and their associated validation test scenarios. We build the validation test scenarios with
the goal of ensuring that specifications within the libraries are indeed error-free and consistent.
DTIC
Computer Programming; Computer Programs; Libraries

20080046610 Naval Postgraduate School, Monterey, CA USA
Optimizing Navy Information Warfare: A Systems Engineering Approach
Smith, Chad M; Sep 2008; 81 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488756; No Copyright; Avail.: Defense Technical Information Center (DTIC)

In today’s information age, Information Warfare has gained prominence as an effective means of waging war. From a
service perspective, the Naval Network Warfare Command and specifically the Navy Information Warfare Community has
been tasked to lead in providing manning, training, and equipment to make this form of warfare a reality. While this relatively
new requirement brings tremendous opportunity to the community, it has also presented many challenges. Specifically,
effective Information Operations integration and a well-defined career path that provides officers with experience, education,
and skill sets in both Signals Intelligence and Information Operations have evaded the community. This thesis proposes
systems engineering, combined with technical expertise, as the solution to confront the Information Operations integration
problem and provide an avenue to bridge the gap between the current expertise in Signals Intelligence and Information
Operations.
DTIC
Information Systems; Navy; Systems Engineering; Warfare

20080046611 Naval Postgraduate School, Monterey, CA USA
Information Sharing for Computing Trust Metrics on COTS Electronic Components
McMillon, William J; Sep 2008; 67 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488758; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Department of Defense (DoD) has become highly reliant on commercial-off-the-shelf (COTS) technology in
mission-critical unclassified systems to reduce both the cost time to acquire a system, and standardize support for deployed
systems. It is challenging for the DoD to determine whether and how much to trust in COTS components, given uncertainty
and incomplete information about the developers and suppliers of COTS components as well as the capabilities provided by
COTS components. The purpose of this thesis is to explore the current landscape of DoD information assurance (IA) as it
pertains to COTS components, show how Josang’s trust model can be used to calculate trust based on opinions provided by
multiple government and non-government services, and explore the need for cross-domain sharing of information to support
populating, maintaining, and using the trust models.
DTIC
Commercial Off-the-Shelf Products; Electronic Equipment

20080046658 Naval Postgraduate School, Monterey, CA USA
Analysis of Satellite Communication as a Method to Meet Information Exchange Requirements for the Enhanced
Company Concept
Senn, Matthew A; Turner, James D; Sep 1, 2008; 87 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488909; No Copyright; Avail.: Defense Technical Information Center (DTIC)

In the Global War on Terrorism and future irregular battlefields, the Marine Corps will not only fight in large-scale
conventional war against sizable military forces but it will also engage adversaries that utilize smaller sized units dispersed
asymmetrically over vast geographical locations. To address this emerging threat, the Marine Corps is developing the
Enhanced Company (EC) concept, with the aim of providing the company commander with the tools necessary to make
isolated decisions in an increasingly complex battlefield. In order to make timely, independent decisions and maintain
information superiority these widely dispersed units will require organic access to services normally provided by higher
headquarters. The Marine Corps Warfighting Laboratory is working to enhance the decision-making capabilities of the infantry
company through the development of the Company Level Intelligence Center (CLIC) and the Company Level Operations
Center (CLOC). Current Marine Corps communications capabilities cannot meet the data demands of widely dispersed lower
echelon units. The communications equipment organic to these units is mostly Line of Sight (LOS) technology. These systems
limit the geographic dispersion of the units and are limited in data throughput capability. To allow for wider dispersion on the
battlefield while providing the connectivity required for isolated decision making, these units require communications assets

279



that are capable of operating Beyond the Line of Sight (BLOS) such as Satellite Communications (SATCOM) equipment. This
thesis will seek to analyze the use of SATCOM in support of the Enhanced Company Concept in a FOB environment. Using
a Limited Objective Experiment, the authors will test if SATCOM technology is sufficient to support Information Exchange
Requirements (IERs) developed in the laboratory and validated with experience.
DTIC
Data Processing; Information; Line of Sight; Satellite Communication; User Requirements

20080046662 Naval Postgraduate School, Monterey, CA USA
A Revitalized Information Assurance Training Approach and Information Assurance Best Practice Rule Set
Pappas, James A; Sep 2008; 103 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488917; No Copyright; Avail.: Defense Technical Information Center (DTIC)

As the Information Age emerges to become the next great technological movement of modern civilization, the passion
for information dominance will ultimately lead to the possession of information superiority, yet inferiority could prevail in the
same breath if not carefully examined. Unlike wars of the past, the DoD faces a new dimension to modern warfare, against
a novel adversary: the faceless foe. This faceless foe can come from abroad, domestically, and even within our own seemingly
secure, yet vulnerable infrastructure. As modern society continues to move forward with the ‘latest high-tech gadget’ or
‘cutting edge’ technology, information still prevails. With increased wants and needs for information comes the associated
risks and vulnerabilities of information management as people (and organizational procedure) can work against you and/or
your information management and protection schemes. The objective of this thesis is to assess the People and Organizational
(P-O) aspect of secure network environments with respect to the current standards and procedures that the DoD implements
toward protecting network infrastructures. This thesis aims to revitalize IA training standards and implement best practice
methods to address the people (as users) and organizational procedures (as operating environment) influences within the DoD
structure on information security.
DTIC
Education

20080046666 Corps of Engineers, Mobile, AL USA
Vertical Datum Conversions for Regional Coastal Management
Wozencraft, Jennifer M; Jan 2000; 12 pp.; In English
Report No.(s): AD-A488949; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Transforming surveyed elevations and water depths to desired vertical datums is an essential step in building a regional
coastal management plan. Regional coastal management plans are based on sediment volume changes and numerical
simulations of regional coastal change. Computation of sediment volume changes are possible only if the survey data sets
compared share the same vertical datum. Some numerical simulations of regional coastal change require a baseline data set
that is referenced to a particular stage of the tide. Until recently hydrographic and topographic surveys covered areas that were
sufficiently small to require only a simple vertical shift to convert the survey data to the desired vertical datum based on local
established benchmarks. Data sets that cover large areas are now available through rapid survey techniques like airborne lidar
and through digital publishing of data like that found on nautical charts. These data sets are not easily converted to a common
datum. The magnitude of this problem for regional applications is being recognized only now. The vertical location of tidal
geodetic and ellipsoidal datums can vary widely over the large areas that these data sets cover. The datums are derived at
discrete points distributed sparsely through an area. This paper outlines methodologies for developing and applying regional
datum conversions. The methods presented are designed both to realistically represent vertical datums as surfaces instead of
discrete points within a region and to minimize error in volume computations and numerical simulations for regional coastal
management.
DTIC
Coasts; Data Bases; Sediments

20080046731 Army Command and General Staff Coll., Fort Leavenworth, KS USA
Media-Enabled Insurgency as a Revolution in Military Affairs
Proctor, Patrick E; Apr 18, 2008; 73 pp.; In English
Report No.(s): AD-A485656; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The enemy in Iraq has been able to use small, tactically insignificant attacks, amplified by the media, to erode the will
of the American people to prosecute the war in Iraq. This monograph uses the model for a revolution in military affairs
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proposed by Williamson Murray and MacGregor Knox to examine this new enemy capability and try to understand why it
is so effective. This monograph also draws on historical examples of the components of this capability in order to find potential
weaknesses the US military can exploit. It is the conclusion of this monograph that a number of cultural and legal factors in
the USA have combined to intentionally handicap the US military’s ability to influence populations through the media. It is
this weakness that the enemy is exploiting to such great effect in Iraq.
DTIC
News Media; Warfare; Iraq

20080046742 Air Force Research Lab., Maxwell AFB, AL USA
Technology Transition: A More Complete Picture
Wissler, John B; Jan 2006; 16 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488734; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This article explores the current view of technology transition, why that view can be considered too narrowly focused,
and how we can look at it in a broader, more holistic way. Technology transition is the process of inserting technology into
military systems so the military can perform its missions. Most of the time, the focus is on incorporating technology into a
system, preferably through an interaction between the science and technology (S&T) and acquisition communities. However,
there are other ways to view technology transition, such as improving our understanding of the trade space in which the
systems designer must operate. This article offers four possible paths for technology transition and gives examples from the
Air Force Research Lab’s Space Vehicles Directorate.
DTIC
Acquisition; Images; Information Transfer; Military Technology

20080046760 Office of Inspector General, Arlington, VA USA
Fact Sheet on the Roles and Responsibilities of U.S. Government Organizations Conducting IRRF-Funded Recon-
struction Activities
McDermott, Joseph T; Bell, Karen; Cruz, Ginger; Florence, Roger; Furbish, Glenn; Lynch, B Q; McVay, Richard; Mol,
Teravy; Raphel, Robin; Reyes, Nelson; Jul 26, 2007; 64 pp.; In English
Report No.(s): AD-A488819; SIGIR-07-008; No Copyright; Avail.: Defense Technical Information Center (DTIC)

From May 2003 through June 2004, the Coalition Provisional Authority (CPA) was responsible for overseeing, directing,
and coordinating the relief and reconstruction effort in Iraq. The Project Management Office (PMO) was established to
prioritize and manage projects and provide contract support for U.S.-funded reconstruction projects. In May 2004, to
successfully meet the new and formidable challenges after the termination of the CPA and the reestablishment of a sovereign
government in Iraq, the President issued National Security Presidential Directive-36 (NSPD-36). NSPD-36 stated that after
the transition of sovereignty to the Iraqi government, the Department of State (DoS) would be responsible for all U.S. activities
in Iraq through the Ambassador to Iraq. The Department of Defense (DoD) would be responsible for all U.S. efforts related
to security and military operations. On June 28, 2004, when power transferred to the sovereign Iraqi Interim Government, the
CPA was officially dissolved. The PMO split into two organizations: the Iraq Reconstruction Management Office was
responsible for coordinating the reconstruction effort, and the Project and Contracting Office, assumed PMO’s project
construction/execution responsibilities.
DTIC
Construction; Defense Program; Iraq; Organizations; United States

20080046777 Office of Inspector General, Arlington, VA USA
Iraq Reconstruction Project Terminations Represent a Range of Actions
Warren, David R; Lee, Peter; McVay, Richard; Salvatierra, George; Slayton, Frank; Walls, Lovell; Oct 27, 2008; 41 pp.; In
English
Report No.(s): AD-A488818; SIGIR-09-0004; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Since 2003, the U.S. government has appropriated more than $50 billion for Iraq reconstruction. Approximately $46
billion was appropriated through four Iraq reconstruction accounts, which were managed primarily by two Department of
Defense (DoD) agencies: the U.S. Army Corps of Engineers Gulf Region Division (GRD) the Joint Contracting
Command-Iraq/Afghanistan (JCC-I/A) As of July 2008, approximately $38.37 billion of this amount had been obligated, much
of it SIGIR has often been asked about problems in the U.S. reconstruction program, including the extent to which contracts
have been terminated because of poor performance by contractors. Government contracts generally contain clauses that allow
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the U.S. government to end a contract if the need for the supplies or services no longer exists, if the contractor’s performance
becomes unsatisfactory, and if some other situation develops that warrants contract closure. In addressing contract
terminations, SIGIR previously issued an interim report on the availability of aggregate information on such contract actions
involving Iraq reconstruction projects managed by DoD implementing agencies. That interim report provided an overview of
the process for terminating contracts for convenience and default, as well as available information about contract terminations.
This follow-on report provides additional insights on factors and circumstances related to contract terminations of selected
projects and the reasons for them.
DTIC
Contractors; International Relations; Iraq

20080046805 Environmental Protection Agency, Washington, DC USA
U.S. EPA Library Collections Digitization Process Report
Sep. 2007; 35 pp.; In English
Report No.(s): PB2009-100596; No Copyright; Avail.: CASI: A03, Hardcopy

This report describes the process that National Service Center for Environmental Publications (NSCEP) uses to digitize
the Environmental Protection Agency (EPA) Library document collection. It is posted on the website to offer insight into the
standards and processes used to provide environmental information access.
NTIS
Collection; Digital Techniques; Environment Protection; Libraries

20080046835 National Marine Fisheries Service, Woods Hole, MA, USA
Content Metadata Standards for Marine Science: A Case Study
Riall, R. L.; Marincioni, F.; Lightsom, F. L.; January 2004; 42 pp.; In English
Report No.(s): PB2009-102006; USGS/OFR-2004-1002; No Copyright; Avail.: CASI: A03, Hardcopy

The U.S. Geological Survey developed a content metadata standard to meet the demands of organizing electronic
resources in the marine sciences for a broad, heterogeneous audience. These metadata standards are used by the Marine
Realms Information Bank project, a Web-based public distributed library of marine science from academic institutions and
government agencies. The development and deployment of this metadata standard serve as a model, complete with lessons
about mistakes, for the creation of similarly specialized metadata standards for digital libraries.
NTIS
Metadata; Digital Data; Libraries; Digital Systems; Information Management; Oceanography

20080046851 President’s Identity Theft Task Force, Washington, DC, USA
President’s Identity Theft Task Force Report, September 2008
Sep. 2008; 70 pp.; In English
Report No.(s): PB2009-101099; No Copyright; Avail.: CASI: A04, Hardcopy

Two years ago, the President launched a new era in the fight against identity theft by issuing an executive order
establishing the Identity Theft Task Force. The executive order charged 15 federal departments and agencies with crafting a
comprehensive national strategy to combat more effectively this pernicious crime, which afflicts millions of Americans each
year and, in some cases, causes devastating damage to its victims. One year later, on April 11, 2007, the Task Force submitted
its Strategic Plan to the President. The Strategic Plan examined the nature and scope of identity theft and offered a far-reaching
series of recommendations to reduce its incidence and impact. Although these recommendations were directed primarily at
improving the federal governments response to identity theft, the Task Force recognized that everyoneconsumers, the private
sector, and federal, state, and local governmentshas a role to play in fighting this crime. This report documents the Task Forces
efforts to implement the Strategic Plans recommendations. The Task Force has successfully carried out most of the
recommendations or is making substantial progress in doing so.
NTIS
Computer Information Security; Crime; Identities; Law (Jurisprudence)

20080046981 NASA Langley Research Center, Hampton, VA, USA
NASA Patent Abstracts Bibliography: A Continuing Bibliography
October 2008; 115 pp.; In English; Original contains black and white illustrations
Report No.(s): NASA/SP-2008-7039/SUPPL69; No Copyright; Avail.: CASI: A06, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046981

Several thousand inventions result each year from research supported by the National Aeronautics and Space
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Administration. NASA seeks patent protection on inventions to which it has title if the invention has important use in
government programs or significant commercial potential. These inventions cover a broad range of technologies and include
many that have useful and valuable commercial application. NASA inventions best serve the interests of the USA when their
benefits are available to the public. In many instances, the granting of nonexclusive or exclusive licenses for the practice of
these inventions may assist in the accomplishment of this objective. This bibliography is published as a service to companies,
firms, and individuals seeking new, licensable products for the commercial market. The NASA Patent Abstracts Bibliography
is an annual NASA publication containing comprehensive abstracts of NASA-owned inventions covered by U.S. patents. The
citations included were originally published in NASA s Scientific and Technical Aerospace Reports (STAR). The citations
published in this issue cover the period October 2007 through September 2008. The subjects covered include the NASA Scope
and Subject Category Guide s 10 broad subject divisions separated further into 76 specific categories. However, not all
categories contain citations during the date range of this issue; therefore, the Table of Contents does not include all divisions
and categories. Each citation includes an abstract and, when available, a key illustration taken from the patent or application
for patent. Also when available, citations include a link to the full-text document online. This report lists NASA patent
abstracts announced in the NASA Aeronautics and Space Database over the past 12 months.
Derived from text
Bibliographies; Inventions; Patents; Technology Utilization

20080046982 NASA Langley Research Center, Hampton, VA, USA
NASA Video Catalog
October 2008; 88 pp.; In English
Report No.(s): NASA/SP-2008-7109/SUPPL18; No Copyright; Avail.: CASI: A05, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046982

The NASA Video Catalog cites video and motion picture productions listed in the NASA scientific and technical
information database. The videos were developed by the NASA centers, covering space shuttle mission press conferences;
fly-bys of planets; flight vehicle design, testing, and performance; environmental pollution; lunar and planetary exploration;
and many other subjects related to manned and unmanned space exploration. The collection of motion pictures recently
digitized from original 16mm films, document some aerodynamics testing and other research performed at Langley Research
Center from 1958 through 1979. High-resolution QuickTime format DVDs are now available for purchase. Citations include
links to online low- and medium-resolution previews. Each entry in the catalog consists of a standard bibliographic citation
accompanied by an abstract. The table of contents lists the subject matter covered according to the NASA Scope and Subject
Category Guide. In addition, a title index is included, along with a subject term index based on the NASA Thesaurus.
Guidelines, terms and conditions for usage of NASA audio/visual materials, and ordering information are also included.
Derived from text
Audio Visual Material; Bibliographies; Catalogs (Publications); Indexes (Documentation); Motion Pictures; Space
Exploration

20080047011 Geological Survey, Reston, VA USA
Archival Policies and Collections Database for the Woods Hole Science Center’s Marine Sediment Samples, Version 1.0
Buczkowski, B. J.; Kelsey, S. A.; January 2007; 15 pp.; In English
Report No.(s): PB2009-101796; USGS-OFR-2006-1187; No Copyright; Avail.: National Technical Information Service
(NTIS)

The Woods Hole Science Center of the U.S. Geological Survey (USGS) has been an active member of the Woods Hole
research community, Woods Hole, Massachusetts, for over 40 years. In that time there have been many projects that involved
the collection of sediment samples conducted by USGS scientists and technicians for the research and study of seabed
environments and processes. These samples were collected at sea or near shore and then brought back to the Woods Hole
Science Center (WHSC) for analysis. While at the center, samples are stored in ambient temperature, refrigerated and freezing
conditions ranging from +2 Celsius to 18 Celsius, depending on the best mode of preparation for the study being conducted
or the duration of storage planned for the samples. Recently, storage methods and available storage space have become a major
concern at the WHSC. The core and sediment archive program described herein has been initiated to set standards for the
management, methods, and duration of sample storage. A need has arisen to maintain organizational consistency and define
storage protocol. This handbook serves as a reference and guide to all parties interested in using and accessing the WHSC’s
sample archive and also defines all the steps necessary to construct and maintain an organized collection of geological samples.
It answers many questions as to the way in which the archive functions.
NTIS
Data Acquisition; Data Management; Data Bases; Policies; Sediments; Samples
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20080047012 Geological Survey, Reston, VA USA
Hydratools Manual Version 1.0-Documentation for a MATLAB-Based Post-Processing Package for the Sontek Hydra
Martini, M. M.; Sherwood, C. R.; Horwitz, R.; Ramsey, A.; Lightsom, F. S.; January 2006; 49 pp.; In English
Report No.(s): PB2009-101797; USGS-OFR-2005-1026; No Copyright; Avail.: CASI: A03, Hardcopy

The Sediment Transport Instrumentation Group (STG) at the U.S. Geological Survey (USGS) Woods Hole Science Center
has a long-standing commitment to providing scientists with high quality oceanographic data. To meet this commitment, STG
personnel are vigilant in checking data as well as hardware for signs of instrument malfunction. STG data sets are
accompanied by processing histories to detail data-processing procedures that may have modified the natural data signal while
removing noise from the data. The history also allows the data to be reprocessed in the light of new insight into instrument
function and moored conditions. This toolbox was compiled to meet these data quality commitments for data generated by
Sontek Hydra systems using both ADV and PCADP probes.
NTIS
Manuals; Oceanography; Data Acquisition; Data Systems; Data Products; Data Processing; Quality Control

20080047015 Lister Hill National Center for Biomedical Communications, Bethesda, MD, USA
Lister Hill National Center for Biomedical Communications Annual Report, FY2007
McDonald, C. J.; January 2007; 24 pp.; In English
Report No.(s): PB2009-102224; LHNCBC-TR-2007-002; No Copyright; Avail.: CASI: A03, Hardcopy

The Lister Hill National Center for Biomedical Communications (LHNCBC), established by a joint resolution of the USA
Congress in 1968, is a research and development division of the NLM. Seeking to improve access to high quality biomedical
information for individuals around the world, the Center continues its active research and development. It leads a research and
development program aimed at creating and improving biomedical communications systems, methods, technologies, and
networks and enhancing information dissemination and utilization among health professionals, patients, and the general
public. An important new focus of the LHNCBC is the development of Next Generation electronic health records to facilitate
patientcentric care, clinical research, and public health, an area of emphasis in the NLM Long Range Plan 2006-2016.
NTIS
Biomedical Data; Medical Science; Public Health; Information Dissemination

20080047022 Police Executive Research Forum, Washington, DC, USA
Northeast Gang Information System (NEGIS): Participant Survey. Police Executive Research Forum
Pitts, L.; Jul. 12, 2000; 48 pp.; In English
Contract(s)/Grant(s): NIJ-96-LB-VX-K007
Report No.(s): PB2009-101300; No Copyright; Avail.: CASI: A03, Hardcopy

NEGIS is meant to act as a demonstration for a planned National Gang Information Network that will enable local, state,
and federal law enforcement personnel across the country to share and exchange gang-related intelligence. The distributed,
shared-system design solves two primary problems. First, by pooling information, the system provides a knowledge
management solution for general gang information. The second, and more important, benefit of the system will be to enable
investigators to quickly find personnel in other organizations with specialized knowledge or skills to aid them in a specific
investigation. Once those connections are made, the system will provide additional benefits by replacing the traditional
methods of information sharing (phone, fax, mail, and hand-delivery) with more efficient electronic delivery.
NTIS
Information Systems; Police; Surveys

20080047036 General Dynamics, Sussex, UK
An Information and Media Model
Allen, Patrick D; Jun 1, 2007; 26 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488287; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488287

Purposes: To describe a Media Model to support influence operations, public affairs, and strategic communications
planning.
DTIC
Models; Management Planning
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20080047055 Geological Survey, Reston, VA USA
Coastal Vulnerability Assessment of War in the Pacific National Historical Park (WAPA) to Sea-Level Rise
Pendleton, E. A.; Thieler, E. R.; Williams, S. J.; January 2005; 25 pp.; In English
Report No.(s): PB2009-101304; USGS/OFR-2005-1056; No Copyright; Avail.: National Technical Information Service
(NTIS)

A coastal vulnerability index (CVI) was used to map the relative vulnerability of the coast to future sea-level rise within
War in the Pacific National Historical Park (NHP) on the island of Guam. The CVI ranks the following in terms of their
physical contribution to sea-level rise-related coastal change: geomorphology, regional coastal slope, rate of relative sea-level
rise, historical shoreline change rates, mean tidal range and mean significant wave height. The rankings for each input variable
were combined, and an index value calculated for 200-meter grid cells covering the park. The CVI highlights those regions
where the physical effects of sea-level rise might be the greatest. This approach combines the coastal system’s susceptibility
to change with its natural ability to adapt to changing environmental conditions, yielding a quantitative, although relative,
measure of the park’s natural vulnerability to the effects of sea-level rise. The CVI provides an objective technique for
evaluation and long-term planning by scientists and park managers. War in the Pacific NHP consists of sand beaches and rock
headlands. The areas within War in the Pacific NHP that are likely to be most vulnerable to sea-level rise are areas of
unconsolidated sediment where coastal slope is lowest and wave energy is high.
NTIS
Coasts; Guam; Histories; National Parks; Sea Level; Vulnerability; Warfare

20080047079 Geological Survey, Woods Hole, MA, USA
Making USGS (USA Geological Survey) Information Effective in the Electronic Age. USGS Coastal and Marine
Geology Workshop Report. Held in Woods Hole, Massachusetts on February 6-8, 2001
Hutchinson, D. R.; Sanders, R.; Faust, T.; January 2003; 124 pp.; In English; Making USGS (USA Geological Survey)
Information Effective in the Electronic Age. USGS Coastal and Marine Geology Workshop Report., February 6 - 8, 2001,
Woods Hole, Massachusetts
Report No.(s): PB2009-101315; USGS/OFR-03-240; No Copyright; Avail.: National Technical Information Service (NTIS)

The USGS Coastal and Marine Geology Program (CMGP) held a workshop on Making USGS Information Effective in
the Electronic Age in Woods Hole, MA, on 6-8 February 2001. The workshop was designed to address broad issues of
knowledge and communication, and to help develop the mission, vision, and goals of the National Knowledge Bank called
for in the 1999 NRC review of the CMGP. Presentations led by historians and philosophers yield to a wide-ranging review
and discussion of the role of USGS science in society: USGS science is important to government to understand certain
complicated public policy issues (such as the environment), but we must participate in two-way public dialogs to increase our
relevance and usefulness. Presentations led by USGS communications experts reviewed the principles of audience analysis
and effective communications: this focused look at audiences, markets, and products provided an introduction to the behaviors,
the tools, and the terminology that might be applied to public discourse. Presentations by several information technology
experts showed the potential and pitfalls of current schemes for Web-based information access. Finally, several brainstorming
sessions developed action items, vision, and characteristics of a knowledge bank.
NTIS
Coasts; Geological Surveys; Geology; Ocean Bottom; United States

20080047109 Congressional Research Service, Washington, DC, USA
Federal Funding Accountability and Transparency Act: Implementation and Proposed Amendments (Updated October
22, 2008)
Hatch, G. L.; Oct. 22, 2008; 16 pp.; In English
Report No.(s): PB2009-101362; No Copyright; Avail.: CASI: A03, Hardcopy

On September 26, 2006, President Bush signed the Federal Funding Accountability and Transparency Act (FFATA) into
law (P.L. 109-282). In an attempt to expand oversight of federal spending, including earmarks, the new law required the Office
of Management and Budget (OMB) to establish a publicly available online website that provides access to information about
entities that are awarded federal grants, loans, contracts, and other forms of assistance. Federal agencies award over $880
billion dollars annually in three of the primary categories of financial assistance that are included in the database $470 billion
in grants, $381 billion in contracts, and $29 billion in direct loans. The FFATA was endorsed by leaders of both parties and
an array of business, union, and watchdog organizations. OMB launched the FFATA-mandated website, USAspending.gov, on
December 13, 2007. While the website has been praised as a step toward a worthy objective enhancing the transparency of
government expenditures government officials and members of the public have expressed concern that issues surrounding its
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implementation have not been adequately addressed. In particular, many observers question the reliability of information taken
from the Federal Assistance Award Data System (FAADS) and the Federal Procurement Data System - Next Generation
(FPDS-NG), which are important sources of information for USAspending.gov. They note that information in FAADS and
FPDS is often incomplete and inaccurate, and therefore might limit transparency. Some observers also believe that the cost
of establishing and maintaining the new website might grow as agencies seek to improve data quality and collect new
information on subawards. This report initially discusses the background of the FFATA. It then discusses the acts provisions,
noting what types of assistance are part of the new website, the primary sources of the data, and deadlines for implementation.
The report then identifies and discusses issues that have been raised regarding the act that might affect its implementation.
Finally, it examines legislation proposed in the 110th Congress (S. 3077) that would significantly expand the information
accessible through USAspending.gov. This report will be updated as events warrant.
NTIS
Data Bases; Federal Budgets; Law (Jurisprudence); Procurement; United States

20080047110 Colorado Univ., Denver, CO, USA
Health Information Exchange in Post-Acute and Long-Term Care Case Study Findings: Final Report
Bennett, R. E.; Tuttle, M.; May, K.; Harvell, J.; Cole, E. A.; Sep. 18, 2007; 84 pp.; In English
Contract(s)/Grant(s): HHS-100-03-0028
Report No.(s): PB2009-101364; No Copyright; Avail.: CASI: A05, Hardcopy

The study, entitled ‘Health Information Exchange in Post-Acute and Long-Term Care,’ was sponsored by the Office of
the Assistant Secretary for Planning and Evaluation (ASPE), U.S. Department of Health and Human Services (HHS), and
conducted from September 30, 2005 through October 15, 2007. The purpose of the study was fourfold: (1) describe the current
status of the use of health information technology (HIT) in existing state-of-the-art health delivery systems (HDSs) and how
health information is or is not exchanged with ‘unaffiliated’ post-acute care (PAC) and long-term care (LTC) providers and
other components of the health care delivery continuum (e.g., physician offices, laboratories, pharmacies, and hospitals) that
use HIT; (2) identify the factors that support or deter the timely exchange of needed health information to and from unaffiliated
PAC and LTC providers and other components of the health care delivery continuum that use HIT; (3) identify ways in which
policy makers can encourage information exchange by HDSs that use HIT with unaffiliated PAC/LTC providers; and (4)
summarize and organize information learned and describe the next steps that could be pursued to extend HIT into PAC/LTC.
NTIS
Health; Patients; Information Systems; Medical Services; Hospitals
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LAW, POLITICAL SCIENCE AND SPACE POLICY

Includes aviation law; space law and policy; international law; international cooperation; and patent policy.

20080047149 Air Univ., Maxwell AFB, AL USA
The Moral and Ethical Implications of Precision-Guided Munitions
Murray, Scott F; Mar 2007; 88 pp.; In English
Report No.(s): AD-A488535; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA488535

This work explores the relationship between one of the most significant military developments to emerge in the past
century, namely, aerial precision guided munitions and their relationship with the just-war tradition. The thesis is
straightforward. There are moral, social, and political dilemmas associated with a perfect aerial precision bombardment
capability that are influenced by the just-war tradition and may not be readily apparent to political decision makers and military
strategists. This work examines the historical development of aerial precision since World War I and the emergence of the
just-war tradition and international law since 1625. It then identifies specific dilemmas associated with the two sorts of
judgments required by the just-war tradition, namely, jus ad bellum (justice of war) and jus in bello (justice in war), and
explores their ramifications. The aim of this study is to encourage moral and ethical reflection by politicians, strategists, and
tacticians at all levels. The issues at hand are aerial precision doctrine, the use of the precision-guided munition as the modern
aerial weapon of choice, and the influence of the just-war tradition on strategic and tactical decisions.
DTIC
Ethics; Precision Guided Projectiles; Missiles
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88
SPACE SCIENCES (GENERAL)

Includes general research topics related to the natural space sciences. For specific topics in space sciences see categories
89 through 93.

20080045909 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
An Astrosocial Observation: The Nobel Connection to the Space Program
Ng, Edward W.; Nash, Rebecca L.; September 18, 2007; 13 pp.; In English; AIAA SPACE 2007 Conference and Exposition,
18-20 Sep. 2007, Long Beach, CA, USA; Original contains color illustrations
Report No.(s): AIAA 2007-6071; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40971

The 2006 Nobel Prize in Physics was heralded by some in the press as the ‘First Nobel Prize for Space Exploration.’
Indeed the Nobel Foundation’s announcement specifically cited the Cosmic Background Explorer (COBE) satellite launched
by NASA in 1989 as the prime-enabling instrument It elaborated further, ‘The COBE results provided increased support for
the Big Bang scenario for the origin of the Universe... These measurements also marked the inception of cosmology as a
precise science.’ NASA also seized this unique moment of fame to honor its favorite son, the first Nobel scientist of the agency,
John Mather, of the Goddard Space Flight Center, who shared the honor with Professor G. Smoot of the University of
California, the Principal Investigator of the COBE measurement. It is without any dispute that the Nobel Prize is the highest
scientific honor and best-known award of admiration and inspiration to the public and educational sectors. Unfortunately in
the American culture, youths are mostly exposed to success icons in the sports, entertainment, and business domains. Science
icons (of either gender) are largely unknown to them. We sincerely hope that success stories of Nobel scientists will become
part of the learning curriculum in the K-16 educational experience. In this paper, we examine the pedigree of a number of
Nobel Prizes over the years, and discuss their interactions with, and connections to, the space program. It is advantageous for
the context of educational and public outreach to see such connections, because in a number of public surveys, one important
customer expectation for the space program is the search for new knowledge, to which the Nobel Prize is a prominent
benchmark.
Author
Space Programs; Cosmic Background Explorer Satellite; Cosmology; Education

20080045910 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Early Validation Analyses of Atmospheric Profiles from EOS MLS on the Aura Satellite
Froidevaux, Lucien; Livesey, Nathaniel J.; Read, William G.; Jiang, Yibo B.; Jimenez, Carlos; Filipiak, Mark J.; Schwartz,
Michael J.; Santee, Michelle L.; Pumphrey, Hugh C.; Jiang, Jonathan H.; Wu, Dong L.; Manney, Gloria L.; Drouin, Brian J.;
Waters, Joe W.; Fetzer, Eric J.; Bernath, Peter F.; Boone, Chris D.; Walker, Kaley A.; Jucks, Kenneth W.; Geoffrey, C. Toon;
Margitan, James J.; Sen, Bhaswar; Webster, Christopher R.; Christensen, Lance E.; Elkins, James W., et al.; IEEE Transactions
on Geoscience and Remote Sensing; May 5, 2006; ISSN 0196-2892; Volume 44, No. 5, pp. 1106-1121; In English; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40994; http://dx.doi.org/10.1109/TGRS.2006.864366

We present results of early validation studies using retrieved atmospheric profiles from the Earth Observing System
Microwave Limb Sounder (MLS) instrument on the Aura satellite. ‘Global’ results are presented for MLS measurements of
atmospheric temperature, ozone, water vapor, hydrogen chloride, nitrous oxide, nitric acid, and carbon monoxide, with a focus
on the January-March 2005 time period. These global comparisons are made using long-standing global satellites and
meteorological datasets, as well as some measurements from more recently launched satellites. Comparisons of MLS data with
measurements from the Ft. Sumner, NM, September 2004 balloon flights are also presented. Overall, good agreeement is
obtained, often within 5% to 10%, but we point out certain issues to resolve and some larger systematic differences; some
artifacts in the first publicly released MLS (version 1.5) dataset are noted.We comment briefly on future plans for validation
and software improvements.
Author
Earth Observing System (EOS); Microwave Landing Systems; Temperature Measurement; Water Vapor; Atmospheric
Temperature; Carbon Monoxide; Microwave Sounding
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20080047080 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Building Upon the ISS and HST Experience. Science Enabled by Returning Humans to the Moon: An Architectural
Overview
Thronson, Harley A.; February 20, 2008; 35 pp.; In English; Znternatiottal Space University, 20-22 Feb. 2008, Strasbourg,
France; Original contains black and white illustrations; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080047080

This viewgraph presentation discusses the science that can be accomplished by returning humans to space, and to the
moon. With modest modifications to the planned future Constellation vehicle (i.e., the Orion Crew Exploration Vehicle),
astronomers, and other scientist can anticipate major scientific accomplishments that would not otherwise be possible. Much
of this can be attributed to the experience gained from the International Space Station Construction and the Hubble Space
Telescope servicing missions.
CASI
Hubble Space Telescope; International Space Station; Astronomy; Moon

20080047100 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
First Observations of Iodine Oxide from Space
Saiz-Lopez, Alfonso; Chance, Kelly; Liu, Xiong; Kurosu, Thomas P.; Sander, Stanley P.; Geophysical Research Letters; June
29, 2007; ISSN 0094-8276; Volume 34; 5 pp.; In English; Original contains color and black and white illustrations;
Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41002; http://dx.doi.org/10.1029/2007GL030111

We present retrievals of IO total columns from the Scanning Imaging Absorption Spectrometer for Atmospheric
Chartography (SCIAMACHY) satellite instrument. We analyze data for October 2005 in the polar regions to demonstrate for
the first time the capability to measure IO column abundances from space. During the period of analysis (i.e. Southern
Hemisphere springtime), enhanced IO vertical columns over 3 x 10(exp 13) molecules cm(exp -2) are observed around coastal
Antarctica; by contrast during that time in the Arctic region IO is consistently below the calculated instrumental detection limit
for individual radiance spectra (2-4 x 10(exp 12) molecules cm(exp -2) for slant columns). The levels reported here are in
reasonably good agreement with previous ground-based measurements at coastal Antarctica. These results also demonstrate
that IO is widespread over sea-ice covered areas in the Southern Ocean. The occurrence of elevated IO and its hitherto
unrecognized spatial distribution suggest an efficient iodine activation mechanism at a synoptic scale over coastal Antarctica.
Author
Imaging Spectrometers; Iodine Compounds; Scanners; Spatial Distribution; Radiance

89
ASTRONOMY

Includes observations of celestial bodies; astronomical instruments and techniques; radio, gamma-ray, x-ray, ultraviolet, and infrared
astronomy; and astrometry.

20080045745 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Mini-Survey Of SDSS of [OIII] AGN With Swift
Angelini, L.; George, I. M.; Hill, J.; Padgett, C. A.; Mushotzky, R. F.; March 31, 2008; 1 pp.; In English; HEAD 2008, 31
Mar. - 3 Apr. 2008, Los Angeles, CA., USA; Original contains black and white illustrations; Copyright; Avail.: CASI:
A01, Hardcopy

The number of AGN and their luminosity distribution are crucial parameters for our understanding of the AGN
phenomenon. Recent work (e.g. Ferrarese and Merritt 2000) strongly suggests every massive galaxy has a central black hole.
However, most of these objects either are not radiating or have been very difficult to detect. We are now in the era of large
surveys, and the luminosity function (LF) of AGN has been estimated in various ways. In the X-ray band, Chandra and XMM
surveys (e.g., Barger et al. 2005; Hasinger, et al. 2005) have revealed that the LF of Hard X-ray selected AGN shows a strong
luminosity-dependent evolution with a dramatic break towards low L(x) (at al z). This is seen for all types of AGN, but is
stronger for the broad-line objects (e.g., Steffen et al. 2004). In sharp contrast, the local LF of optically-selected samples shows
no such break and no differences between narrow and broad-line objects (Hao et al. 2005). If, as been suggested, hard X-ray
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and optical emission line can both be fair indicators of AGN activity, it is important to first understand how reliable these
characteristics are if we hope to understand the apparent discrepancy in the LFs.
Derived from text
Sky Surveys (Astronomy); Pulse Communication; Gamma Ray Bursts; Active Galactic Nuclei; Swift Observatory

20080045746 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Gamma Ray Burst Discoveries with the Swift Mission
Gehrels, Neil; October 08, 2007; 4 pp.; In English; 10th ICATPP Conference, 8-9 Oct. 2007, Como City, Italy; Original
contains black and white illustrations; No Copyright; Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080045746

This viewgraph presentation reviews the current understanding of Gamma Ray Bursts. It covers the Long GRBs, our
current understanding of Collapsar, Short GRBs, afterglows, and reduced trigger threshold. It also discusses the Hard X-ray
Sky Survey.
CASI
Afterglows; Gamma Ray Bursts; Gamma Ray Astronomy; X Ray Astronomy

20080045750 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Direct UV/Optical Imaging of Stellar Surfaces: The Stellar Imager (SI) Vision Mission
Carpenter, Kenneth G.; Lyon, Richard G.; Schrijver, Carolus; Karovska, Margarita; Mozurkewich, David; August 26, 2007;
12 pp.; In English; International Society for Optical Engineering (SPIE) Optics and Photonics, 26-30 Aug. 2007, San Diego,
CA, USA; Original contains black and white illustrations; Copyright; Avail.: CASI: A03, Hardcopy

The Stellar Imager (SI) is a UV/optical, space-based interferometer designed to enable 0.1 milli-arcsecond (mas) spectral
imaging of stellar surfaces and, via asteroseismology, stellar interiors and of the Universe in general. SI’s science focuses on
the role of magnetism in the Universe, particularly on magnetic activity on the surfaces of stars like the Sun. SI’s prime goal
is to enable long-term forecasting of solar activity and the space weather that it drives, in support of the Living with a Star
program in the Exploration Era. SI will also revolutionize our understanding of the formation of planetary systems, of the
habitability and climatology of distant planets, and of many magneto-hydrodynamically controlled processes in thc Universe.
SI is a ‘Flagship and Landmark Discovery Mission’ in the 2005 Sun Solar System Connection (SSSC) Roadmap and a
candidate for a ‘Pathways to Life Observatory’ in the Exploration of the Universe Division (EUD) Roadmap. We discuss
herein the science goals of the SI Mission, a mission architecture that could meet those goals, and the technologies needed
to enable this mission. Additional information on SI can be found at: http://hires.gsfc.nasa.gov/si/.
Author
Planetary Systems; Stars; Stellar Structure; Extrasolar Planets; Ultraviolet Astronomy

20080045787 NASA Goddard Space Flight Center, Greenbelt, MD, USA
X-ray Properties of an Unbiased Hard X-ray Detected Sample of AGN
Winter, Lisa M.; Mushotzky, Richard F.; Tueller, Jack; Markwardt, Craig; 27 Aug. 2007; 38 pp.; In English; Original contains
black and white illustrations; Copyright; Avail.: CASI: A03, Hardcopy

The SWIFT gamma ray observatory’s Burst Alert Telescope (BAT) has detected a sample of active galactic nuclei (AGN)
based solely on their hard X-ray flux (14-195keV). In this paper, we present for the first time XMM-Newton X-ray spectra
for 22 BAT AGXs with no previously analyzed X-ray spectra. If our sources are a representative sample of the BAT AGN,
as we claim, our results present for the first time global X-ray properties of an unbiased towards absorption (n(sub H) < 3 x
10(exp 25)/sq cm), local (< z >= 0.03), AGN sample. We find 9/22 low absorption (n(sub H) < 10(exp 23)/sq cm), simple
power law model sources, where 4 of these sources have a statistically significant soft component. Among these sources, we
find the presence of a warm absorber statistically significant for only one Seyfert 1 source, contrasting with the ASCA results
of Reynolds (1997) and George et al. (1998), who find signatures of warm absorption in half or more of their Seyfert 1 samples
at similar redshifts. Additionally, the remaining sources (13122) have more complex spectra, well-fit by an absorbed power
law at E > 2.0 keV. Five of the complex sources (NGC 612, ESO 362-G018, MRK 417, ESO 506-G027, and NGC 6860) are
classified as Compton-thick candidates. Further, we find four more sources (SWIFT J0641.3+3257, SWIFT J0911.2+4533,
SWIFT J1200.8+0650, and NGC 4992) with properties consistent with the hidden/buried AGN reported by Ueda et al. (2007).
Finally, we include a comparison of the XMM EPIC spectra with available SWIFT X-ray Telescope (XRT) observations. From
these comparisons, we find 6/16 sources with varying column densities, 6/16 sources with varying power law indices, and
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13/16 sources with varying fluxes, over periods of hours to months. Flux and power law index are correlated for objects where
both parameters vary.
Author
X Ray Spectra; Active Galactic Nuclei; Gamma Ray Bursts; Seyfert Galaxies; Swift Observatory; X Ray Telescopes; Globular
Clusters; X Rays

20080045792 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The HD 163296 Circumstellar Disk in Scattered Light: Evidence of Time-Variable Self-Shadowing
Wisniewski, John P.; Clampin, Mark; Grady, Carol A.; Ardila, David R.; Ford, Holland C.; Golimowski, David A.; Illingworth,
Garth D.; Krist, John E.; [2008]; 21 pp.; In English; Original contains black and white illustrations
Contract(s)/Grant(s): NNH06CC03B; Copyright; Avail.: CASI: A03, Hardcopy

We present the first multi-color view of the scattered light disk of the Herbig Ae star HD 163296, based on coronagraphic
observations from the Hubble Space Telescope Advanced Camera for Surveys (ACS). Radial profile fits of the surface
brightness along the disk’s semi-major axis indicates that the disk is not continuously flared, and extends to approx.540 AU.
The disk’s color (V-I)=1.1 at a radial distance of 3.5’ is redder than the observed stellar color (V-I)=0.15. This red disk color
might be indicative of either an evolution in the grain size distribution (i.e. grain growth) and/or composition, both of which
would be consistent with the observed non-flared geometry of the outer disk. We also identify a single ansa morphological
structure in our F435W ACS data, which is absent from earlier epoch F606W and F814W ACS data, but corresponds to one
of the two ansa observed in archival HST STIS coronagraphic data. Following transformation to similar band-passes, we find
that the scattered light disk of HD 163296 is 1 mag arcsec(sup -2) fainter at 3.5’ in the STIS data than in the ACS data.
Moreover, variations are seen in (i) the visibility of the ansa(e) structures, in (ii) the relative surface brightness of the ansa(e)
structures, and in (iii) the (known) intrinsic polarization of the system. These results indicate that the scattered light from the
HD 163296 disk is variable. We speculate that the inner disk wall, which Sitko et al. suggests has a variable scale height as
diagnosed by near-IR SED variability, induces variable self-shadowing of the outer disk. We further speculate that the
observed surface brightness variability of the ansa(e) structures may indicate that the inner disk wall is azimuthally
asymmetric. Subject headings: circumstellar matter - stars: individual (HD 163296) - planetary systems: formation - planetary
systems: protoplanetary disks
Author
Protoplanetary Disks; Stellar Color; Coronagraphs; Brightness; A Stars; Planetary Evolution; Stellar Envelopes; Self
Shadowing; Near Infrared Radiation

20080045794 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Comparing Local Starbursts to High-Redshift Galaxies: A Search for Lyman-Break Analogs
Petty, Sara M.; de Mello, Duila F.; Gallagher III, John S.; Gardner, Jonathan; Lotz, Jennifer M.; Mountain, C. Matt; Smith,
Linda J.; [2008]; 19 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): NAS5-26555; NAG5-7584; NAGW-2166; Copyright; Avail.: CASI: A03, Hardcopy

We compare the restframe far-ultraviolet (FUV) morphologies of 8 nearby interacting and starburst galaxies (Arp 269, M
82, Mrk 08, NGC 0520, NGC 1068, NGC 3079, NGC 3310, NGC 7673) with 54 galaxies at z approx.1.5 and 46 galaxies at
z approx.4 in the Great Observatories Origins Deep Survey (GOODS) images taken with the Advanced Camera for Surveys
onboard the Hubble Space Telescope. We calculate the Gini coefficient (G), the second order moment of 20% of the brightest
pixels (M20), and the S ersic index (n). We find that 20% (11/54) of z approx.1.5 and 37% (17/46) of z approx.4 galaxies are
bulge-like, using G and M20. We also find approx.70% of the z approx.1.5 and z approx.4 galaxies have exponential disks
with n > 0.8. The 2D profile combined with the nonparametric methods provides more detail, concerning the nature of
disturbed systems, such as merger and post-merger types. We also provide qualitative descriptions of each galaxy system and
at each redshift. We conclude that Mrk 08, NGC 3079, and NGC 7673 have similar morphologies as the starburst FUV
restframe galaxies and Lyman-break galaxies at z approx.1.5 and 4, and determine that they are Lyman-break analogs.
Author
Interacting Galaxies; Starburst Galaxies; Red Shift; Hubble Space Telescope; Cameras
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20080045795 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Spectroscopic Confirmation of a Massive Red-sequence Selected Galaxy Cluster at Z=1.34 in the SpARCS-South
Cluster Survey
Wilson, Gillian; Demarco, Ricardo; Muzzin, Adam; Yee, H.K.C.; Lacy, Mark; Surace, Jason; Gilbank, David; Blindert, Kris;
Hoekstra, Henk; Majumdar, Subhabrata; Gardner, Jonathan P; Gladders, Michael D.; Lonsdale, Carol; [2008]; 13 pp.; In
English; Original contains color and black and white illustrations; Copyright; Avail.: CASI: A03, Hardcopy

The Spitzer Adaptation of the Red-sequence Cluster Survey (SpARCS) is a z’-passband imaging survey, consisting of
deep (z’ approx. 24 AB) observations made from both hemispheres using the CFHT 3.6m and CTIO 4m telescopes. The survey
was designed with the primary aim of detecting galaxy clusters at z > 1. In tandem with pre-existing 3.6 micron observations
from the Spitzer Space Telescope SWIRE Legacy Survey, SpARCS detects clusters using an infrared adaptation of the
two-filter red-sequence cluster technique. The total effective area of the SpARCS cluster survey is 41.9 sq deg. In this paper,
we provide an overview of the 13.6 sq deg Southern CTIO/MOSAICII observations. The 28.3 sq deg Northern
CFHT/MegaCam observations are summarized in a companion paper by Muzzin et al. (2008a). In this paper, we also report
spectroscopic confirmation of SpARCS J003550-431224, a very rich galaxy cluster at z = 1.335, discovered in the ELAIS-S1
field. To date, this is the highest spectroscopically confirmed redshift for a galaxy cluster discovered using the red-sequence
technique. Based on nine confirmed members, SpARCS J003550-431224 has a preliminary velocity dispersion of 1050+/-230
km/s. With its proven capability for efficient cluster detection, SpARCS is a demonstration that we have entered an era of large,
homogeneously-selected z > 1 cluster surveys.
Author
Galactic Clusters; Red Shift; Space Infrared Telescope Facility; Sequencing; Velocity Distribution

20080045798 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Luciola Hypertelescope Space Observatory, Versatile, Upgradable High-Resolution Imaging,from Stars to Deep-Field
Cosmology
Labeyrie, Antoine; Le Coroller, Herve; Dejonghe, Julien; Lardiere, Olivier; Aime, Claude; Dohlen, Kjetil; Mourard, Denis;
Lyon, Richard; Carpenter, Kenneth G.; [2008]; 22 pp.; In English; Original contains color and black and white illustrations;
Copyright; Avail.: CASI: A03, Hardcopy

Luciola is a large (one kilometer) ‘multi-aperture densified-pupil imaging interferometer’, or ‘hypertelescope’ employing
many small apertures, rather than a few large ones, for obtaining direct snapshot images with a high information content. A
diluted collector mirror, deployed in space as a flotilla of small mirrors, focuses a sky image which is exploited by several
beam-combiner spaceships. Each contains a pupil densifier micro-lens array to avoid the diffractive spread and image
attenuation caused by the small sub-apertures. The elucidation of hypertelescope imaging properties during the last decade has
shown that many small apertures tend to be far more efficient, regarding the science yield, than a few large ones providing
a comparable collecting area. For similar underlying physical reasons, radio-astronomy has also evolved in the direction of
many-antenna systems such as the proposed Low Frequency Array having hundreds of thousands of individual receivers . With
its high limiting magnitude, reaching the mv=30 limit of HST when 100 collectors of 25cm will match its collecting area,
high-resolution direct imaging in multiple channels, broad spectral coverage from the 1200 Angstrom ultra-violet to the 20
micron infra-red, apodization, coronagraphic and spectroscopic capabilities, the proposed hypertelescope observatory
addresses very broad and innovative science covering different areas of ESA s Cosmic Vision program. In the initial phase,
a focal spacecraft covering the UV to near IR spectral range of EMCCD photon-counting cameras ( currently 200 to 1000nm),
will image details on the surface of many stars, as well as their environment, including multiple stars and clusters. Spectra will
be obtained for each resel. It will also image neutron star, black-hole and micro-quasar candidates, as well as active galactic
nuclei, quasars, gravitational lenses, and other Cosmic Vision targets observable with the initial modest crowding limit. With
subsequent upgrade missions, the spectral coverage can be extended from 120nm to 20 microns, using four detectors carried
by two to four focal spacecraft. The number of collector mirrors in the flotilla can also be increased from 12 to 100 and
possibly 1,000. The imaging and spectroscopy of habitable exoplanets in the mid infra-red then becomes feasible once the
collecting area reaches 6m2 , using a specialized mid infra-red focal spacecraft. Calculations ( Boccaletti et al., 2000) have
shown that hypertelescope coronagraphy has unequalled sensitivity for detecting, at mid infra-red wavelengths, faint
exoplanets within the exo-zodiacal glare. Later upgrades will enable the more difficult imaging and spectroscopy of these faint
objects at visible wavelengths, using refined techniques of adaptive coronagraphy (Labeyrie. & Le Coroller, 2004). Together,
the infra-red and visible spectral data carry rich information on the possible presence of life. The close environment of the
central black-hole in the Milky Way will be imageable with unprecedented detail in the near infra-red . Cosmological imaging
of remote galaxies at the limit of the known universe is also expected, from the ultra-violet to the near infra-red, following
the first upgrade, and with greatly increasing sensitivity through successive upgrades. These areas will indeed greatly benefit
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from the upgrades, in terms of dynamic range, limiting complexity of the objects to be imaged, size of the elementary Direct
Imaging Field , and limiting magnitude, approaching that of an 8-meter space telescope when 1000 apertures of 25cm are
installed. Similar gains will occur for addressing fundamental problems in physics and cosmology, particularly when
observing neutron stars and black holes, single or binary, including the giant black holes, with accretion disks and jets, in
active galactic nuclei beyond the Milky Way. Gravitational lensing and micro-lensing patterns, including time-variable
patterns and perhaps millisecond lensing flasheshich may be beamed by diffraction from sub-stellar masses at sub-parsec
distances (Labeyrie, 1994) , will also be observable initially in the favourable cases, and upgrades will greatly improve the
number of observable objects. The observability of gravitational waves emitted by binary lensing masses, in the form of
modulated lensing patterns, is a debated issue ( Ragazzoni et al., 2003) but will also become addressable observationally. The
technology readiness of Luciola approaches levels where low-orbit testing and stepwise implementation will become feasible
in the 2015-2025 time frame. For the following decades beyond 2020, once accurate formation flying techniques will be
mastered, much larger hypertelescopes such as the proposed 100km Exo-Earth Imager and the 100,000 km Neutron Star
Imager should also become feasible. Luciola is therefore also seen as a precursor toward such very powerful instruments.
Author
Spaceborne Telescopes; Active Galactic Nuclei; Black Holes (Astronomy); Coronagraphs; Extrasolar Planets; Gravitational
Waves; Gravitational Lenses; Near Infrared Radiation; Neutron Stars; Star Clusters

20080045801 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Atomic Data and Spectral Line Intensities for CA XVII
Bhatia, A.K.; Landi, E.; [2007]; 1 pp.; In English; Copyright; Avail.: Other Sources; Abstract Only

Electron impact collision strengths, energy levels, oscillator strengths and spontaneous radiative decay rates are calculated
for Ca XVII. The configurations used are 2s(sup 2), 2s2p, 2p(sup 2), 2l3l’, 214l’ and 2s5l’, with l = s,p and l’ = s,p, d giving
rise to 92 fine-structure levels in intermediate coupling. Collision strengths are calculated at seven incident energies (15, 30,
75, 112.5, 150, 187.5 and 225 Ry) for the transitions within the three lowest configurations corresponding to the 10 lowest
energy levels, and five incident energies (75, 112.5, 150, 187.5 and 225 Ry) for transitions between the lowest five levels and
the n = 3,4,5 configurations. Calculations have been carried out using the distorted wave approximation. Excitation rate
coefficients are calculated as a function of electron temperature by assuming a Maxwellian electron velocity distribution.
Using the excitation rate coefficients and the radiative transition rates of the present work, and R-Matrix results for the 2s2,
2s2p, 2p2 configurations available in the literature, statistical equilibrium equations for level populations are solved at electron
densities covering the range of 10(exp 8)-10(exp 14)/cu cm at an electron temperature of log Te(K)=6.7, corresponding to the
maximum abundance of Ca XVII. Spectral line intensities are calculated, and their diagnostic relevance L; discussed. This
dataset will be made available in the next version of the CHIANTI database.
Author
Electron Energy; Energy Levels; Electron Distribution; Electron Impact; Equilibrium Equations; Oscillator Strengths;
Transmission Lines; Coeffıcients; Data Bases; Collisions

20080045817 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Chandra X-ray Grating Spectrometry of Eta Carinae near X-ray Minimum: I. Variability of the Sulfur and Silicon
Emission Lines
Henley, D. B.; Corcoran, M. F.; Pittard, J. M.; Stevens, I. R.; Hamaguchi, K.; Gull, T. R.; [2008]; 63 pp.; In English; Original
contains black and white illustrations
Contract(s)/Grant(s): NNH06EO90A; GO3-4008A; Copyright; Avail.: CASI: A04, Hardcopy

We report on variations in important X-ray emission lines in a series of Chandra grating spectra of the supermassive
colliding wind binary star eta Car, including key phases around the X-ray minimum/periastron passage in 2003.5. The X-rays
arise from the collision of the slow, dense wind of eta Car with the fast, low-density wind of an otherwise hidden companion
star. The X-ray emission lines provide the only direct measure of the flow dynamics of the companion’s wind along the
wind-wind collision zone. We concentrate here on the silicon and sulfur lines, which are the strongest and best resolved lines
in the X-ray spectra. Most of the line profiles can be adequately fit with symmetric Gaussians with little significant skewness.
Both the silicon and sulfur lines show significant velocity shifts and correlated increases in line widths through the
observations. The R = forbidden-to-intercombination ratio from the Si XIII and S XV triplets is near or above the low-density
limit in all observations, suggesting that the line-forming region is > 1.6 stellar radii from the companion star, and that the
emitting plasma may be in a non-equilibrium state. We show that simple geometrical models cannot simultaneously fit both
the observed centroid variations and changes in line width as a function of phase. We show that the observed profiles can be
fitted with synthetic profiles with a reasonable model of the emissivity along the wind-wind collision boundary. We use this
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analysis to help constrain the line formation region as a function of orbital phase, and the orbital geometry. Subject headings:
X-rays: stars -stars: early-type-stars: individual (q Car)
Author
X Ray Spectra; Stellar Orbits; Emission Spectra; Binary Stars; Companion Stars; X Ray Spectroscopy; Sulfur; Silicon; Fluid
Dynamics

20080045841 NASA Goddard Space Flight Center, Greenbelt, MD, USA
On the Nature of the Variability Power Decay towards Soft Spectral States in X-Ray Binaries. Case Study in Cyg X-1
Titarchuk, Lev; Shaposhinikov, Nikolai; [2007]; 17 pp.; In English; Original contains black and white illustrations
Contract(s)/Grant(s): NNG06EO90A; Copyright; Avail.: CASI: A03, Hardcopy

A characteristic feature of the Fourier Power Density Spectrum (PDS) observed from black hole X-ray binaries in
low/hard and intermediate spectral states is a broad band-limited noise, characterized by a constant below some frequency (a
‘break’ frequency) and a power law above this frequency. It has been shown that the variability of this type can be produced
by the inward diffusion of the local driving perturbations in a bounded configuration (accretion disk or corona). In the
framework of this model, the perturbation diffusion time to is related to the phenomenological break frequency, while the PDS
power-law slope above the ‘break’ is determined by the viscosity distribution over the configuration. The perturbation
diffusion scenario explains the decay of the power of X-ray variability observed in a number of compact sources (containing
black hole and neutron star) during an evolution of theses sources from low/hard to high/soft states. We compare the model
predictions with the subset of data from Cyg X-1 collected by the Rossi X-ray Time Explorer (RXTE). Our extensive analysis
of the Cyg X-1 PDSs demonstrates that the observed integrated power P(sub x), decreases approximately as a square root of
the characteristic frequency of the driving oscillations v(sub dr). The RXTE observations of Cyg X-1 allow us to infer P(sub
dr), and t(sub o) as a function of v(sub dr). We also apply the basic parameters of observed PDSs, power-law index and low
frequency quasiperiodic oscillations. to infer Reynolds (Re) number from the observations using the method developed in our
previous paper. Our analysis shows that Re-number increases from values about 10 in low/hard state to that about 70 during
the high/soft state. Subject headings: accretion, accretion disks-black hole physics-stars:individual (Cyg X-1) :radiation
mechanisms: nonthermal-physical data and processes
Author
X Ray Binaries; Power Spectra; Accretion Disks; Black Holes (Astronomy); Cygnus Constellation; Oscillations; Neutron
Stars; Diffusion

20080045904 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Preplanetary Nebulae: A Hubble Space Telescope Imaging Survey and a New Morphological Classification System
Sahai, Raghvendra; Morris, Mark; Sanchez Contreras, Carmen; Claussen, Mark; The Astronomical Journal; December 2007;
Volume 134, pp. 2200-2225; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): NAS5-26555; GO-09463.01-A; GO-09801.01-A; NSF 9981546; 399-20-40-06; 399-20-00-08; MCyT
Prol. AYA2003-2785; ESP-0237; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40976

Using the Hubble Space Telescope (HST ), we have carried out a survey of candidate preplanetary nebulae (PPNs). We
report here our discoveries of objects having well-resolved geometric structures, and we use the large sample of PPNs now
imaged with HST (including previously studied objects in this class) to devise a comprehensive morphological classification
system for this category of objects. The wide variety of aspherical morphologies which we have found for PPNs are
qualitatively similar to those found for young planetary nebulae (PNs) in previous surveys. We also find prominent halos
surrounding the central aspherical shapes in many of our objects; these are direct signatures of the undisturbed circumstellar
envelopes of the progenitor AGB stars. Although the majority of these have surface brightness distributions consistent with
a constant mass-loss rate with a constant expansion velocity, there are also examples of objects with varying mass-loss rates.
As in our surveys of young PNs, we find no round PPNs. The similarities in morphologies between our survey objects and
young PNs supports the view that the former are the progenitors of aspherical PNs. This suggests that the primary shaping
of a PN does not occur during the PN phase via the fast radiative wind of the hot central star, but significantly earlier in its
evolution.
Author
Asymptotic Giant Branch Stars; Hot Stars; Hubble Space Telescope; Imaging Techniques; Stellar Envelopes; Planetary
Nebulae; Brightness Distribution
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20080045906 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Pixelation Effects in Weak Lensing
High, F. William; Rhodes, Jason; Massey, Richard; Ellis, Richard; Publications of the Astronomical Society of the Pacific; 3
Dec. 2007; Volume 119, pp. 1295-1307; In English; Original contains black and white illustrations
Contract(s)/Grant(s): DE-FG02-04ER41316; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40975

Weak gravitational lensing can be used to investigate both dark matter and dark energy but requires accurate
measurements of the shapes of faint, distant galaxies. Such measurements are hindered by the finite resolution and pixel scale
of digital cameras. We investigate the optimum choice of pixel scale for a space-based mission, using the engineering model
and survey strategy of the proposed Supernova Acceleration Probe as a baseline. We do this by simulating realistic
astronomical images containing a known input shear signal and then attempting to recover the signal using the Rhodes,
Refregier, and Groth algorithm. We find that the quality of shear measurement is always improved by smaller pixels. However,
in practice, telescopes are usually limited to a finite number of pixels and operational life span, so the total area of a survey
increases with pixel size. We therefore fix the survey lifetime and the number of pixels in the focal plane while varying the
pixel scale, thereby effectively varying the survey size. In a pure trade-off for image resolution versus survey area, we find
that measurements of the matter power spectrum would have minimum statistical error with a pixel scale of 0.09’ for a 0.14’
FWHM point-spread function (PSF). The pixel scale could be increased to ~0.16’ if images dithered by exactly half-pixel
offsets were always available. Some of our results do depend on our adopted shape measurement method and should be
regarded as an upper limit: future pipelines may require smaller pixels to overcome systematic floors not yet accessible, and,
in certain circumstances, measuring the shape of the PSF might be more difficult than those of galaxies. However, the relative
trends in our analysis are robust, especially those of the surface density of resolved galaxies. Our approach thus provides a
snapshot of potential in available technology, and a practical counterpart to analytic studies of pixelation, which necessarily
assume an idealized shape measurement method.
Author
Algorithms; Gravitational Lenses; Power Spectra; Supernovae; Astronomy; Image Resolution

20080046099 NASA Goddard Space Flight Center, Greenbelt, MD, USA; Iowa State Univ., IA, USA
Gamma Ray Burst Discoveries with the Swift Mission
Gehrels, Neil; October 29, 2007; 4 pp.; In English; Colloquium, 29 Oct. 2007, Iowa, USA; Original contains black and white
illustrations; No Copyright; Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046099

This viewgraph presentation reviews the current understanding of Gamma Ray Bursts. It covers the Long GRBs, our
current understanding of Collapsar, Short GRBs, afterglows, and reduced trigger threshold. It also discusses the Hard X-ray
Sky Survey.
CASI
Afterglows; Gamma Ray Bursts; Gamma Ray Astronomy; X Ray Astronomy

20080046287 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Detector Arrays for the James Webb Space Telescope Near-Infrared Spectrograph
Rauscher, Bernard J.; Alexander, David; Brambora, Clifford K.; Derro, Rebecca; Engler, Chuck; Fox, Ori; Garrison, Matthew
B.; Henegar, Greg; Hill, robert J.; Johnson, Thomas; Lindler, Don J.; Manthripragada, Sridhar S.; Marshall, Ceryl; Mott, Brent;
Parr, Thomas M.; Roher, Wayne D.; Shakoorzadeh, Kamdin B.; Smith, Miles; Waczynski, Augustyn; Wen, Yiting; Wilson,
Donna; Xia-Serafino, Wei, et al.; [2007]; 10 pp.; In English; Original contains black and white illustrations; Copyright;
Avail.: CASI: A02, Hardcopy

The James Webb Space Telescope’s (JWST) Near Infrared Spectrograph (NIRSpec) incorporates two 5 micron cutoff
(lambda(sub co) = 5 microns) 2048x2048 pixel Teledyne HgCdTe HAWAII-2RG sensor chip assemblies. These detector
arrays, and the two Teledyne SIDECAR application specific integrated circuits that control them, are operated in space at T
approx. 37 K. In this article, we provide a brief introduction to NIRSpec, its detector subsystem (DS), detector readout in the
space radiation environment, and present a snapshot of the developmental status of the NIRSpec DS as integration and testing
of the engineering test unit begins.
Author
James Webb Space Telescope; Aerospace Environments; Spaceborne Telescopes; Near Infrared Radiation; Extraterrestrial
Radiation; Application Specific Integrated Circuits
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20080046291 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Neutron Stars and Thermonuclear X-ray Bursts
Bhattacharyya, Sudip; October 08, 2007; 26 pp.; In English; Original contains black and white illustrations
Contract(s)/Grant(s): NNG06EO90A; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046291

Studies of thermonuclear X-ray bursts can be very useful to constrain the spin rate, mass and radius of a neutron star
approaching EOS model of high density cold matter in the neutron star cores. +k Extensive observation and analysis of the
data from the rising portions of the bursts - modeling of burst oscillations and thermonuclear flame spreading. +k Theoretical
study of thermonuclear flame spreading on the rapidly spinning neutron stars should be done considering all the main physical
effects (including magnetic field, nuclear energy generation, Coriolis effect, strong gravity, etc.).
Derived from text
Neutron Stars; Extraterrestrial Matter; X Rays; Magnetic Fields; Oscillations; Coriolis Effect; Gravitation

20080046917 Commissariat a l’Energie Atomique, Gif-sur-Yvette, France
The Discovery Outburst of the X-Ray Transient IGR J17497-2821 Observed with RXTE and ATCA
Rodriquez, Jerome; Bel, Marion Cadolle; Tomsick, John A.; Corbel, Stephane; Brocksopp, Catherine; Paizis, Ada; Shaw,
Simon E.; Bodaghee, Arash; The Astrophysical Journal; February 2007; Volume 655, pp. L97-L100; In English; Original
contains black and white illustrations
Contract(s)/Grant(s): NNX07AR86G; Copyright; Avail.: Other Sources

We report the results of a series of RXTE and ATCA observations of the recently discovered X-ray transient IGR
J17497-2821. Our 3-200 keV PCA+HEXTE spectral analysis shows very little variations over a period of approx.10 days
around the maximum of the outburst. IGR J17497-2821 is found in a typical low-hard state (LHS) of X-ray binaries (XRBs),
well represented by an absorbed Comptonized spectrum with an iron edge at about 7 keV. The high value of the absorption
(approx.4 x 10(exp 22/sq cm suggests that the source is located at a large distance, either close to the Galactic center or
beyond. The timing analysis shows no particular features, while the shape of the power density spectra is also typical of the
LHS of XRBs, with apprrox.36% rms variability. No radio counterpart is found down to a limit of 0.21 mJy at 4.80 and 8.64
GHz. Although the position of IGR J17497-2821 in the radio to X-ray flux diagram is well below the correlation usually
observed in the LHS of black holes, the comparison of its X-ray properties with those of other sources leads us to suggest that
it is a black hole candidate.
Author
X Ray Binaries; Black Holes (Astronomy); Radiant Flux Density; Spectral Counterparts (Astronomy); Spectrum Analysis;
Time Measurement; X Ray Timing Explorer

20080046943 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Front-End Electronics and Trigger Systems - Status and Challenges
Spieler, H. G.; Aug. 21, 2007; 24 pp.; In English
Contract(s)/Grant(s): DE-AC02-05CH11231
Report No.(s): DE2008-935328; LBNL-617E; No Copyright; Avail.: National Technical Information Service (NTIS)

The past quarter century has brought about a revolution in front-end electronics for large-scale detector systems. Custom
integrated circuits specifically tailored to the requirements of large detector systems have provided unprecedented performance
and enabled systems that once were deemed impossible. The evolution of integrated circuit readouts in strip detectors is
summarized, the present status described, and challenges posed by the sLHC and ILC are discussed. Performance
requirements increase, but key considerations remain as in the past: power dissipation, material, and services. Smaller CMOS
feature sizes will not provide the required electronic noise at lower power, but will improve digital power efficiency.
Significant improvements appear to be practical in more efficient power distribution. Enhanced digital electronics have
provided powerful trigger processors that greatly improve the trigger efficiency. In data readout systems they also improve data
throughput, while reducing power requirements. Concurrently with new developments in high energy physics, detector
systems for cosmology and astrophysics have made great strides. As an example, a large-scale readout for superconducting
bolometer arrays is described.
NTIS
Actuators; Circuits
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20080046998 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Precise Determination of the Zero-Gravity Surface Figure of a Mirror without Gravity-Sag Modeling
Bloemhof, Eric E.; Lam, Jonathan C.; Feria, V. Alfonso; Chang, Zensheu; Applied Optics; October 25, 2007; ISSN 0003-6935;
Volume 46, No. 31, pp. 7670-7678; In English; Original contains color and black and white illustrations; Copyright;
Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41004; http://dx.doi.org/10.1364/AO.46.007670

The zero-gravity surface figure of optics used in spaceborne astronomical instruments must be known to high accuracy,
but earthbound metrology is typically corrupted by gravity sag. Generally, inference of the zero-gravity surface figure from
a measurement made under normal gravity requires finite-element analysis (FEA), and for accurate results the mount forces
must be well characterized. We describe how to infer the zero-gravity surface figure very precisely using the alternative
classical technique of averaging pairs of measurements made with the direction of gravity reversed. We show that mount
forces as well as gravity must be reversed between the two measurements and discuss how the St. Venant principle determines
when a reversed mount force may be considered to be applied at the same place in the two orientations. Our approach requires
no finite-element modeling and no detailed knowledge of mount forces other than the fact that they reverse and are applied
at the same point in each orientation. If mount schemes are suitably chosen, zero-gravity optical surfaces may be inferred much
more simply and more accurately than with FEA.
Author
Mirrors; Gravitation; Weightlessness; Finite Element Method; Optical Equipment; Astronomy

20080047001 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Encounter of the Ulysses Spacecraft with the Ion Tail of Comet McNaught
Neugebauer, M.; Gloeckler, G.; Gosling, J. T.; Rees, A.; Skoug, R.; Goldstein, B. E.; Armstrong, T. P.; Combi, M. R.; Makinen,
T.; McComas, D. J.; VonSteiger, R.; Zurbuchen, T. H.; Smith, E. J.; Geiss, J.; Lanzerotti, L. J.; The Astrophysical Journal;
October 1, 2007; Volume 667, pp. 1262-1266; In English; Original contains color and black and white illustrations;
Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40997; http://dx.doi.org/10.1086/521019

Comet McNaught was the brightest comet observed from Earth in the last 40 years. For a period of five days in early 2007
February, four instruments on the Ulysses spacecraft directly measured cometary ions and key properties of the interaction of
the comet’s ion tail with the high-speed solar wind from the polar regions of the Sun. Because of the record-breaking duration
of the encounter, the data are unusually comprehensive. O3(+) ions were detected for the first time in a comet tail, coexisting
with singly charged molecular ions with masses in the range 28-35 amu. The presence of magnetic turbulence and of ions with
energies up to approximately 200 keV indicate that at a distance of approximately 1.6 AU from the comet nucleus, the ion
tail McNaught had not yet reached equilibrium with the surrounding solar wind.
Author
Comet Tails; Ulysses Mission; Solar Wind; Molecular Ions; High Speed; Ions

20080047002 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Closed Loop, DM Diversity-based, Wavefront Correction Algorithm for High Contrast Imaging Systems
Give’on, Amir; Belikov, Ruslan; Shaklan, Stuart; Kasdin, Jeremy; Optics Express; September 13, 2007; Volume 15, Issue 19,
pp. 12338-12343; In English; Original contains color illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41017; http://dx.doi.org/10.1364/OE.15.012338

High contrast imaging from space relies on coronagraphs to limit diffraction and a wavefront control systems to
compensate for imperfections in both the telescope optics and the coronagraph. The extreme contrast required (up to 10(exp
-10) for terrestrial planets) puts severe requirements on the wavefront control system, as the achievable contrast is limited by
the quality of the wavefront. This paper presents a general closed loop correction algorithm for high contrast imaging
coronagraphs by minimizing the energy in a predefined region in the image where terrestrial planets could be found. The
estimation part of the algorithm reconstructs the complex field in the image plane using phase diversity caused by the
deformable mirror. This method has been shown to achieve faster and better correction than classical speckle nulling.
Author
Algorithms; Imaging Techniques; Terrestrial Planets; Coronagraphs; Wave Fronts; Telescopes; Diffraction
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20080047092 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The Ground Calibration and Spectral Response of the Swift Burst Alert Telescope (BAT)
Parsons, Ann; Hullinger, Derek; Sato, Goro; Suzuki, Masaya; Barthelmy, Scott; Cummings, Jay; Gehrels, Neil; Krimm, Hans;
Markwardt, Craig; Tueller, Jack; Takahashi, Tadayuki; Tashiro, Makoto; Nakazawa, Kazuhiro; Okada, Yuu; Takahashi,
Hiromitsu; Watanabe, Shin; Fenimore, Ed; Palmer, David; [2006]; 41 pp.; In English; Original contains black and white
illustrations; Copyright; Avail.: Other Sources

The Burst Alert Telescope (BAT) aboard NASA’s Swift Gamma-Ray Burst Explorer is a large coded aperture gamma-ray
telescope consisting of a 2.4 m x 1.2 m coded aperture mask supported one meter above a 5200 sq cm detector plane
containing 32 768 individual 4 mm x 4 mm x 2 mm CZT detectors. Swift was successfully launched on November 20,2004
and is now fully operational in its 600 km, 20.6deg inclination orbit. Before launch, BAT was subjected to extensive ground
calibration experiments, where radioactive sources were used to study the spectral and photometric response of the completed
BAT imaging system. Before the final telescope integration, important measurements of the charge transport properties of the
individual CZT detectors were made without the presence of the coded mask. A physics-based computer model of the expected
BAT response was derived from these measured detector charge transport properties. This model was successfully fit to the
data generated by the fully assembled BAT when exposed to a Ba-133 source at 44 separate locations over the BAT’S large
field-of-view (FOV). The mean spectral model fit parameters derived from ground calibrations are used with the response
model to define the response everywhere within BAT’S approx.2 steradian FOV. This paper describes both the calibration
experiments that were performed and the spectral model that was fit to these data to define the BAT spectral and photometric
response. We conclude with a brief comparison to on-orbit calibration results and a discussion of the future work needed to
improve our understanding of the BAT spectral response in orbit.
Author
Gamma Ray Telescopes; Gamma Ray Bursts; Swift Observatory; Calibrating; Spectral Sensitivity; Radioactive Isotopes;
Imaging Techniques; Barium Isotopes

20080047099 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Hydrodynamical Simulations of the Jet in the Symbiotic Star MWC 560, 3, Application to X-ray Jets in Symbiotic
Stars
Stute, Matthias; Sahai, Raghvendra; The Astrophysical Journal; August 10, 2007; Volume 665, pp. 698-706; In English;
Original contains color and black and white illustrations
Contract(s)/Grant(s): GO3-4019X; GO4-5163Z; HST-GO-10317.01-A; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41009; http://dx.doi.org/10.1086/518930

In Papers I and II in this series, we presented hydrodynamical simulations of jet models with parameters representative
of the symbiotic system MWC 560. These were simulations of a pulsed, initially underdense jet in a high-density ambient
medium. Since the pulsed emission of the jet creates internal shocks and since the jet velocity is very high, the jet bow shock
and the internal shocks are heated to high temperatures and should therefore emit X-ray radiation. In this paper, we investigate
in detail the X-ray properties of the jets in our models. We have focused our study on the total X-ray luminosity and its
temporal variability, the resulting spectra, and the spatial distribution of the emission. Temperature and density maps from our
hydrodynamical simulations with radiative cooling presented in the second paper are used, together with emissivities
calculated with the atomic database ATOMDB. The jets in our models show extended and variable X-ray emission, which can
be characterized as a sum of hot and warm components with temperatures that are consistent with observations of CH Cyg
and R Aqr. The X-ray spectra of our model jets show emission-line features that correspond to observed features in the spectra
of CH Cyg. The innermost parts of our pulsed jets show iron line emission in the 6.4-6.7 keV range, which may explain such
emission from the central source in R Aqr. We conclude that MWC 560 should be detectable with Chandra or XMM-Newton,
and such X-ray observations will prove crucial for understanding jets in symbiotic stars.
Author
X Ray Stars; Symbiotic Stars; Shock Waves; Cygnus Constellation; Emissivity; X Rays; High Temperature

20080047101 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
The Local Stellar Velocity Field via Vector Spherical Harmonics
Markarov, V. V.; Murphy, D. W.; Astronomical Journal; June 2007; Volume 134, Issue 1, pp. 367-375; In English; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40999; http://dx.doi.org/10.1086/518242

We analyze the local field of stellar tangential velocities for a sample of 42,339 nonbinary Hipparcos stars with accurate
parallaxes, using a vector spherical harmonic formalism. We derive simple relations between the parameters of the classical
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linear model (Ogorodnikov-Milne) of the local systemic field and low-degree terms of the general vector harmonic
decomposition. Taking advantage of these relationships, we determine the solar velocity with respect to the local stars of
(V(sub X), V(sub Y), V(sub Z)) (10.5, 18.5, 7.3) +/- 0.1 km s(exp -1) not corrected for the asymmetric drift with respect to
the local standard of rest. If only stars more distant than 100 pc are considered, the peculiar solar motion is (V(sub X), V(sub
Y), V(sub Z)) (9.9, 15.6, 6.9) +/- 0.2 km s(exp -1). The adverse effects of harmonic leakage, which occurs between the reflex
solar motion represented by the three electric vector harmonics in the velocity space and higher degree harmonics in the
proper-motion space, are eliminated in our analysis by direct subtraction of the reflex solar velocity in its tangential
components for each star. The Oort parameters determined by a straightforward least-squares adjustment in vector spherical
harmonics are A=14.0 +/- 1.4, B=13.1 +/- 1.2, K=1.1 +/- 1.8, and C=2.9 +/- 1.4 km s(exp -1) kpc(exp -1). The physical
meaning and the implications of these parameters are discussed in the framework of a general linear model of the velocity
field. We find a few statistically significant higher degree harmonic terms that do not correspond to any parameters in the
classical linear model. One of them, a third-degree electric harmonic, is tentatively explained as the response to a negative
linear gradient of rotation velocity with distance from the Galactic plane, which we estimate at approximately -20 km s(exp
-1) kpc(exp -1). A similar vertical gradient of rotation velocity has been detected for more distant stars representing the thick
disk (z greater than 1 kpc), but here we surmise its existence in the thin disk at z less than 200 pc. The most unexpected and
unexplained term within the Ogorodnikov-Milne model is the first-degree magnetic harmonic, representing a rigid rotation of
the stellar field about the axis -Y pointing opposite to the direction of rotation. This harmonic comes out with a statistically
robust coefficient of 6.2 +/- 0.9 km s(exp -1) kpc(exp -1) and is also present in the velocity field of more distant stars. The
ensuing upward vertical motion of stars in the general direction of the Galactic center and the downward motion in the
anticenter direction are opposite to the vector field expected from the stationary Galactic warp model.
Author
Stellar Motions; Velocity Distribution; Solar Velocity; Spherical Harmonics; Astronomical Models

20080047102 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
The Local Stellar Velocity Field via Vector Spherical Harmonics
Makarov, V. V.; Murphy, D. W.; The Astronomical Journal; June 2007; Volume 134, pp. 367-375; In English; Original
contains black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/41008; http://dx.doi.org/10.1086/518242

We analyze the local field of stellar tangential velocities for a sample of 42,339 nonbinary Hipparcos stars with accurate
parallaxes, using a vector spherical harmonic formalism.We derive simple relations between the parameters of the classical
linear model (Ogorodnikov-Milne) of the local systemic field and low-degree terms of the general vector harmonic
decomposition. Taking advantage of these relationships, we determine the solar velocity with respect to the local stars of
(V(sub X), V(sub Y), V(sub Z)) = (10.5, 18.5, 7.3) +/- 0.1 km s(exp -1) not for the asymmetric drift with respect to the local
standard of rest. If only stars more distant than 100 pc are considered, the peculiar solar motion is (V(sub X), V(sub Y), V(sub
Z)) = (9.9, 15.6, 6.9) +/- 0.2 km s(exp -1). The adverse effects of harmonic leakage, which occurs between the reflex solar
motion represented by the three electric vector harmonics in the velocity space and higher degree harmonics in the
proper-motion space, are eliminated in our analysis by direct subtraction of the reflex solar velocity in its tangential
components for each star...
Author
Spherical Harmonics; Star Distribution; Decomposition; Velocity Distribution; Solar Velocity; Stars
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Includes cosmology; celestial mechanics; space plasmas; and interstellar and interplanetary gases and dust.

20080045803 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Binary Black Holes, Gravitational Waves, and Numerical Relativity
Centrella, John; May 11, 2007; 1 pp.; In English; Scientific Colloquium, 11 May 2007, Illinois, USA; No Copyright;
Avail.: Other Sources; Abstract Only

The final merger of two black holes is expected to be the strongest gravitational wave source for ground-based
interferometers such as LIGO, VIRGO, and GE0600, as well as the space-based interferometer LISA. Observing these sources
with gravitational wave detectors requires that we know the radiation waveforms they emit. Since these mergers take place
in regions of extreme gravity, we need to solve Einstein’s equations of general relativity on a computer in order to calculate
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these waveforms. For more than 30 years, scientists have tried to compute black hole mergers using the methods of numerical
relativity. The resulting computer codes have been plagued by instabilities, causing them to crash well before the black holes
in the binary could complete even a single orbit. Within the past few years, however, this situation has changed dramatically,
with a series of remarkable breakthroughs. This talk will focus on new simulations that are revealing the dynamics and
waveforms of binary black hole mergers, and their applications in gravitational wave detection, data analysis, and
astrophysics.
Author
Black Holes (Astronomy); Gravitational Waves; Waveforms; Laser Interferometry; Astrophysics; Detection

20080045900 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
The SIM PlanetQuest Science Program
Edberg, Stephen J.; Traub, Wesley A.; Unwin, Stephen C.; Marr, James C., IV; Acta Astronautica; April 18, 2007; Volume
61, pp. 52-62; In English; Original contains color illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40982; http://dx.doi.org/10.1016/j.actaastro.2007.01.036

SIM PlanetQuest (hereafter, just SIM) is a NASA mission to measure the angular positions of stars with unprecedented
accuracy. We outline the main astrophysical science programs planned for SIM, and related opportunities for community
participation. We focus especially on SIM’s ability to detect exoplanets as small as the Earth around nearby stars. The planned
synergy between SIM and other planet-finding missions including Kepler and GAIA, and planet-characterizing missions
including the James Webb Space Telescope (JWST), Terrestrial Planet Finder--Coronagraph (TPF-C), and Terrestrial Planet
Finder--Interferometer (TPF-I), is a key element in NASA’s Navigator Program to find Earth-like planets, determine their
habitability, and search for signs of life in the universe. SIM’s technology development is now complete and the project is
proceeding towards a launch in the next decade.
Author
Extrasolar Planets; James Webb Space Telescope; Terrestrial Planets; Coronagraphs; Interferometers; Astrophysics;
Habitability

20080046003 Stanford Univ., CA, USA
Search for Particle Dark Matter Using Cryogenic Germanium and Silicon Detectors in the One- and Two-Tower Runs
of CDMS-II at Soudan
Ogburn, R. W.; Jun. 2008; 333 pp.; In English
Report No.(s): DE2008-935475; No Copyright; Avail.: National Technical Information Service (NTIS)

Images of the Bullet Cluster of galaxies in visible light, X-rays, and through gravitational lensing confirm that most of
the matter in the universe is not composed of any known form of matter. The combined evidence from the dynamics of
galaxies and clusters of galaxies, the cosmic microwave background, big bang nucleosynthesis, and other observations
indicates that 80% of the universe’s matter is dark, nearly collisionless, and cold. The identify of the dar, matter remains
unknown, but weakly interacting massive particles (WIMPs) are a very good candidate. They are a natural part of many
supersymmetric extensions to the standard model, and could be produced as a nonrelativistic, thermal relic in the early
universe with about the right density to account for the missing mass. The dark matter of a galaxy should exist as a spherical
or ellipsoidal cloud, called a ‘halo’ because it extends well past the edge of the visible galaxy. The Cryogenic Dark Matter
Search (CDMS) seeks to directly detect interactions between WIMPs in the Milky Way’s galactic dark matter halo using
crystals of germanium and silicon. Our Z-sensitive ionization and phonon (’ZIP’) detectors simultaneously measure both
phonons and ionization produced by particle interactions. In order to find very rare, low-energy WIMP interactions, they must
identify and reject background events caused by environmental radioactivity, radioactive contaminants on the detectors and
cosmic rays.
NTIS
Cryogenics; Dark Matter; Germanium; Silicon; Towers

20080046124 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Atomic Calculations and Laboratory Measurements Relevant to X-ray Warm Absorbers
Kallman, Tim; Bautista, M.; Palmeri, P.; October 13, 2007; 13 pp.; In English; Original contains black and white illustrations;
Copyright; Avail.: CASI: A03, Hardcopy

This viewgraph document reviews the atomic calculations and the measurements from the laboratory that are relevant to
our understanding of X-Ray Warm Absorbers. Included is a brief discussion of the theoretical and the experimental tools. Also
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included is a discussion of the challenges, and calculations relevant to dielectronic recombination, photoionization cross
sections, and collisional ionization. A review of the models is included, and the sequence that the models were applied.
CASI
Electron-Ion Recombination; Photoionization; X Ray Spectra; X Ray Absorption

20080046144 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Constraints on Black Hole Spin in a Sample of Broad Iron Line AGN
Brenneman, Laura W.; Reynolds, Christopher S.; [2008]; 54 pp.; In English; Original contains black and white illustrations
Contract(s)/Grant(s): NNG04GB78A; NSF AST 06-07428; No Copyright; Avail.: CASI: A04, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046144

We present a uniform X-ray spectral analysis of nine type-1 active galactic nuclei (AGN) that have been previously found
to harbor relativistically broadened iron emission lines. We show that the need for relativistic effects in the spectrum is robust
even when one includes continuum ‘reflection’ from the accretion disk. We then proceed to model these relativistic effects in
order to constrain the spin of the supermassive black holes in these AGN. Our principal assumption, supported by recent
simulations of geometrically-thin accretion disks, is that no iron line emission (or any associated Xray reflection features) can
originate from the disk within the innermost stable circular orbit. Under this assumption, which tends to lead to constraints
in the form of lower limits on the spin parameter, we obtain non-trivial spin constraints on five AGN. The spin parameters
of these sources range from moderate (a approximates 0.6) to high (a > 0.96). Our results allow, for the first time, an
observational constraint on the spin distribution function of local supermassive black holes. Parameterizing this as a power-law
in dimensionless spin parameter (f(a) varies as absolute value of (a) exp zeta), we present the probability distribution for zeta
implied by our results. Our results suggest 90% and 95% confidence limits of zeta > -0.09 and zeta > -0.3 respectively.
Author
Black Holes (Astronomy); Iron; Relativistic Effects; Spectrum Analysis; Spin; Angular Momentum

20080046279 NASA Goddard Space Flight Center, Greenbelt, MD, USA
High-Altitude Emission from Pulsar Slot Gaps: The Crab Pulsar
Harding, Alice K.; Stern, Julie V.; Dyks, Jaroslaw; Frackowiak, Michal; [2008]; 35 pp.; In English; Original contains black
and white illustrations
Contract(s)/Grant(s): KBN N203 017 31/2872; Copyright; Avail.: CASI: A03, Hardcopy

We present results of a 3D model of optical to gamma-ray emission from the slot gap accelerator of a rotation-powered
pulsar. Primary electrons accelerating to high-altitudes in the unscreened electric field of the slot gap reach radiation-reaction
limited Lorentz factors of approx. 2 x 10(exp 7), while electron-positron pairs from lower-altitude cascades flow along field
lines interior to the slot gap. The curvature, synchrotron and inverse Compton radiation of both primary electrons and pairs
produce a broad spectrum of emission from infra-red to GeV energies. Both primaries and pairs undergo cyclotron resonant
absorption of radio photons, allowing them to maintain significant pitch angles. Synchrotron radiation from pairs with a
power-law energy spectrum from gamma = 10(exp 2) - 10(exp 5), dominate the spectrum up to approx. 10 MeV. Synchrotron
and curvature radiation of primaries dominates from 10 MeV up to a few GeV. We examine the energy-dependent pulse
profiles and phase-resolved spectra for parameters of the Crab pulsar as a function of magnetic inclination alpha and viewing
angle zeta, comparing to broad-band data. In most cases, the pulse profiles are dominated by caustics on trailing field lines.
We also explore the relation of the high-energy and the radio profiles, as well as the possibility of caustic formation in the radio
cone emission. We find that the Crab pulsar profiles and spectrum can be reasonably well reproduced by a model with alpha
= 45deg and zeta approx. 100deg or 80deg. This model predicts that the slot gap emission below 200 MeV will exhibit
correlations in time and phase with the radio emission.
Author
Gamma Rays; Pulsars; Electron-Positron Pairs; Synchrotron Radiation; Three Dimensional Models; Radiation Effects; Radio
Emission; Light Emission; Energy Spectra; Cyclotrons

20080046533 Stanford Linear Accelerator Center, CA, USA; Stanford Univ., CA, USA
Atomic Gravitational Wave Interferometric Sensor (AGIS)
Dimopoulos, S.; Graham, P. W.; Hogan, J. M.; Kasevich, M. A.; Rajendran, S.; Jul. 2008; 41 pp.; In English
Contract(s)/Grant(s): DE-AC02-76SF00515
Report No.(s): DE2008-935683; SLAC-PUB-13336; No Copyright; Avail.: National Technical Information Service (NTIS)

We propose two distinct atom interferometer gravitational wave detectors, one terrestrial and another satellite-based,
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utilizing the core technology of the Stanford 10m atom interferometer presently under construction. Each configuration
compares two widely separated atom interferometers run using common lasers. The signal scales with the distance between
the interferometers, which can be large since only the light travels over this distance, not the atoms. The terrestrial experiment
with baseline (approx.) 1 km can operate with strain sensitivity (approx.) 10(sup -19)/(radical)Hz in the 1 Hz-10 Hz band,
inaccessible to LIGO, and can detect gravitational waves from solar mass binaries out to megaparsec distances. The satellite
experiment with baseline (approx.) 1000 km can probe the same frequency spectrum as LISA with comparable strain
sensitivity (approx.) 10(sup -20)/(radical)Hz. The use of ballistic atoms (instead of mirrors) as inertial test masses improves
systematics coming from vibrations, acceleration noise, and significantly reduces spacecraft control requirements. We analyze
the backgrounds in this configuration and discuss methods for controlling them to the required levels.
NTIS
Atoms; Gravitational Waves; Interferometers; Interferometry

20080046588 Naval Postgraduate School, Monterey, CA USA
NPS-SCAT (Solar Cell Array Tester), The Construction of NPS’ First Prototype CubeSat
Bein, Alexander L; Sep 2008; 95 pp.; In English; Original contains color illustrations
Report No.(s): AD-A488676; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Large, expensive satellites have had failures or degraded missions due to solar cells that had not been tested in the space
environment. To address these issues, a solar cell testing CubeSat prototype has been developed as part of the Space Systems
Academic Group CubeSat program. This prototype provides a dedicated and responsive solution to testing solar cells in space
and, as the first CubeSat built at NPS, it gives valuable experience that will encourage CubeSat projects at NPS in the future.
This Master’s Thesis describes the NPS-SCAT (solar cell array tester) project, including the author’s experience as program
manager of the project, responsible for budget, schedule and technical deliverables. This thesis explains in detail the process
that was used to develop the prototype and gives recommendations for the flight unit. An important conclusion of this thesis
is that CubeSats show great promise for hands-on education and as potential platforms to conduct focused research of national
interest.
DTIC
Aerospace Environments; Aerospace Systems; Construction; Global Positioning System; Panels; Prototypes; Solar Cells;
Supersonic Commercial Air Transport

20080047075 California Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA; DCA, Berkeley, CA, USA
Fast Contour Descriptor Algorithm for Supernova Image Classification
Aragon, C. R.; Aragon, D. B.; January 2008; 12 pp.; In English
Report No.(s): DE2008-925526; No Copyright; Avail.: Department of Energy Information Bridge

We describe a fast contour descriptor algorithm and its application to a distributed supernova detection system (the Nearby
Supernova Factory) that processes 600,000 candidate objects in 80 GB of image data per night. Our shape detection algorithm
reduced the number of false positives generated by the supernova search pipeline by 41% while producing no measurable
impact on running time. Fourier descriptors are an established method of numerically describing the shapes of object contours,
but transform-based techniques are ordinarily avoided in this type of application due to their computational cost. We devised
a fast contour descriptor implementation for supernova candidates that meets the tight processing budget of the application.
Using the lowest-order descriptors (F(sub 1) and F(sub -1)) and the total variance in the contour, we obtain one feature
representing the eccentricity of the object and another denoting its irregularity. Because the number of Fourier terms to be
calculated is fixed and small, the algorithm runs in linear time, rather than the O(n log n) time of an FFT. Constraints on object
size allow further optimizations so that the total cost of producing the required contour descriptors is about 4n
addition/subtraction operations, where n is the length of the contour.
NTIS
Algorithms; Contours; Image Classification; Image Processing; Supernovae
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LUNAR AND PLANETARY SCIENCE AND EXPLORATION

Includes planetology; selenology; meteorites; comets; and manned and unmanned planetary and lunar flights. For spacecraft design or
space stations see 18 Spacecraft Design, Testing and Performance.

20080045749 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Cassini Observations of Saturn’s Magnetotail Region: Preliminary Results
Sittler, E. C.; Arridge, C.; Rymer, A.; Coates, A.; Krupp, N.; Blanc, M.; Richardson, J.; Andre, N.; Thomsen, M.; Tokar, R.
L.; McAndrews, H. J.; Henderson, Mike; Cooper, J. F.; Burger, M.; Simpson, D.; Khurana, K. K.; Russell, C.; Dougherty, M.;
Young, D. T.; December 10, 2007; 1 pp.; In English; 2007 American Geophysical Union Fall Meeting, 10-14 Dec. 2007, San
Francisco, CA, USA; Copyright; Avail.: Other Sources; Abstract Only

Using Cassini thermal plasma, hot plasma and magnetic field observations for several intervals between the dawn
meridian of Saturn’s outer magnetosphere and Saturn’s magnetotail region, we investigate the structure of the magnetotail,
plasma and magnetic field properties within tail-like current sheet regions and ion flows within the magnetotail regions. We
use Cassini Plasma Spectrometer (CAPS) Ion Mass Spectrometer (IMS), Electron Plasma Spectrometer (ELS) observations,
MIMI LEMMS ion and electron observations and Cassini magnetometer data (MAG) to characterize the plasma environment.
IMS observations are used to measure plasma flow velocities from which one can infer rotation versus convective flows. IMS
composition measurements are used to trace the source of plasma from the inner magnetosphere (protons, H2+ and water
group ions) versus an external solar wind source (protons and ~ e +i+on s). A critical parameter for both models is the strength
of the convection electric field with respect to the rotational electric field for the large scale magnetosphere. For example, are
there significant return flows (i.e., negative radial velocities, VR < 0) and/or plasmoids (V(sub R) > 0) within the magnetotail
region? Initial preliminary evidence of such out flows and return flows was presented by Sittler et al. This talk complements
the more global analysis by McAndrews et al.
Author
Planetary Magnetotails; Saturn (Planet); Solar Wind; Planetary Magnetic Fields; Solar Planetary Interactions

20080045754 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Science in Exploration: From the Moon to Mars and Back Home to Earth
Garvin, James B.; August 05, 2007; 2 pp.; In English; STS-118 Pre-Launch Education Conference, 5-7 Aug. 2007, Orlando,
FL, USA; No Copyright; Avail.: Other Sources; Abstract Only

NASA is embarking on a grand journey of exploration that naturally integrates the past successes of the Apollo missions
to the Moon, as well as robotic science missions to Mars, to Planet Earth, and to the broader Universe. The US Vision for
Space Exporation (VSE) boldly lays out a plan for human and robotic reconnaissance of the accessible Universe, starting with
the surface of the Moon, and later embracing the surface of Mars. Sustained human and robotic access to the Moon and Mars
will enable a new era of scientific investigation of our planetary neighbors, tied to driving scientific questions that pertain to
the evolution and destiny of our home planet, but which also can be related to the search habitable worlds across the nearby
Universe. The Apollo missions provide a vital legacy for what can be learned from the Moon, and NASA is now poised to
recapture the lunar frontier starting with the flight of the Lunar Reconnaissance Orbiter (LRO) in late 2008. LRO will provide
a new scientific context from which joint human and robotic exploration will ensue, guided by objectives some of which are
focused on the grandest scientific challenges imaginable : Where did we come from? Are we alone? and Where are we going?
The Moon will serve as an essential stepping stone for sustained human access and exploration of deep space and as a training
ground while robotic missions with ever increasing complexity probe the wonders of Mars. As we speak, an armada of
spacecraft are actively investigating the red planet both from orbit (NASA’s Mars Reconnaissance Orbiter and Mars Odyssey
Orbiter, plus ESA’s Mars Express) and from the surface (NASA’s twin Mars Exploration Rovers, and in 2008 NASA’s
Phoenix polar lander). The dramatically changing views of Mars as a potentially habitable world, with its own flavor of global
climate change and unique climate records, provides a new vantage point from which to observe and question the workings
of our own planet Earth. By 2010 NASA will have its first mobile analytical laboratory operating on the surface of Mars (Mars
Science Laboratory) in search of potentially subtle expressions of past life or at least of life-hospitable environments.
Meanwhile back here on Planet Earth, NASA will be continuing to implement an increasingly comprehensive program of
robotic missions that address major issues associated with global climate variability, and the ‘state variables’ that affect the
quality of human life on our home planet. Ultimately, the fmits of NASA’s emergent program of Exploration (VSE) will
provide never-beforepossible opportunities for scientific leadership and advancement, culminating in a new state of awareness
from which to better plan for the sustainability of life on Earth and for extending Earth life to the Moon and eventually to Mars.
As NASA nears its 50th anniversary, the unimaginable and unexpected wealth of strategic knowledge its missions have
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generated about Earth, the Universe, and our local Solar System boggles the mind and serves as a legacy of knowledge for
Educators to inspire future generations.
Author
Mars Missions; Mars Surface; Lunar Exploration; Mars Exploration; NASA Space Programs

20080045756 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Comparisons of Selected Atmospheric Escape Mechanisms on Venus, Mars and Titan
Hartle, R. E.; Sittler, E. C.; September 21, 2008; 1 pp.; In English; European Planetary Science Congress 2008, 21-26 Sept.
2008, Munster, Germany; Copyright; Avail.: Other Sources; Abstract Only

The similarities and differences of the escape mechanisms for H+ and D+ from Venus, H+ and D+ from Mars, and heavier
ions (approximately 17 and approximately 28 amu) from Titan are described. The dominant escape process for hydrogen and
deuterium on Venus is thought to originate in the night side ionosphere, located in the night side H and D bulge region, where
the polarization electric field is the dominant force accelerating ionospheric H+ and D+ upward into the induced magnetic tail
of Titan. The resulting loss rates approximately 8.6 x 10(exp26)/s and approximately 3.2 x 10(exp 23)/s for H+ and D+,
respectively, are consistent with the large observed D/H ratio - 160 times that of terrestrial water and an ancient ocean more
than 10 m of liquid uniformly distributed on the surface. In contrast, Jeans escape is the dominant loss mechanism for H and
D on Mars, which has a D/H ratio approximately 5.3 times that of terrestrial water. The resulting loss rates for H and D of
approximately 3.7 x 10(exp 26/s and approximately 10(exp 22)/s, respectively, can be related to possible ancient water
reservoirs below the surface. When horizontal atmospheric winds are taken into account, the Jeans escape rates for H and D
are enhanced considerably, as are the corresponding water reservoirs. On Titan, 28 amu ions were observed to escape along
its induced magnetic tail by the Voyager 1 Plasma Science Instrument (PLS). In analogy with Venus, the escaping ions were
thought to originate in the ionosphere. The Cassini mission permits a test of this principle due to the numerous flybys of Titan
through both the ionosphere and the tail. A polarization electric field is obtained in the ionosphere of the TA flyby, yielding
an upward acceleration of 17 and 28 amu ionospheric ions that is consistent with the flux of heavy ionospheric ions observed
escaping along the magnetic tail by the Cassini Ion Mass Spectrometer (CAPS) during the T9 flyby.
Author
Deuterium; Heavy Ions; Hydrogen; Titan; Venus (Planet); Mars (Planet)

20080045918 NASA Johnson Space Center, Houston, TX, USA
First In-situ Investigation of a Dark Wind Streak on Mars
Geissler, Paul E.; Johnson, Jeff R.; Sullivan, Rob; Herkenhoff, Ken; Mittlefehldt, David; Fergason, Robin; Ming, Douglas;
Morris, Richard; Squyres, Steve; Soderblom, Larry; Golombek, M.; [2008]; 54 pp.; In English; Original contains color and
black and white illustrations; Copyright; Avail.: Other Sources

Prominent low albedo wind streaks issue from embayments at the north end of Victoria crater in Meridiani Planum, the
site of surface investigations by the MER rover Opportunity. Opportunity was sent to examine the darkest of these wind streaks
and compare it to the adjacent soil in the brighter corridor between the streaks. Two nearby sites inside and outside of the
streak were selected for visible and infrared remote sensing and for elemental abundance measurements and images of the
microscopic soil morphology. The rover was next sent to study the interaction of the wind streak with an obstacle, a small rock
near the source of the streak. Opportunity s observations suggest that the Victoria wind streaks are deposits of basaltic sand
blown out of the crater from the dark dunes nestled below the crater rim, particularly at the base of the alcove leading up to
the darkest streak. No local sources of sand have been identified within the Victoria crater wall rock, suggesting that the sand
is supplied from outside the crater and is presently escaping its temporary topographic trap. This process presents a possible
explanation for the serrated margin of Victoria crater, through abrasion of the soft rock as trapped sands are blown out of the
crater and carve alcoves under various seasonal winds. Some indication of the rate of activity of these wind streaks will be
provided by continued monitoring of the erasure of the rover’s tracks.
Author
Craters; Infrared Detectors; Basalt; Mars Atmosphere; Remote Sensing; Wind (Meteorology); Soils; Mars Surface

20080045932 NASA Johnson Space Center, Houston, TX, USA
Visible, Near Infrared, and Middle Infrared Spectroscopy of Altered Basaltic Tephras: Spectral Signatures of
Phyllosilicates, Sulfates, and Other Aqueous Alteration Products with Application to the Mineralogy of the Columbia
Hills of Gusev Crater, Mars
Hamilton, Victoria E.; Morris, Richard V.; Gruener, John E.; Mertzman, Stanley A.; [2008]; 94 pp.; In English; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources

We studied visible to near infrared (VNIR, 0.35 - 2.5 microns) and middle infrared (MIR, 1800 - 250 cm-1, also called
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thermal infrared and vibrational) spectra of basaltic tephras from Mauna Kea volcano that were altered under ambient,
hydrothermal (hydrolytic and acid-sulfate), and dry heat conditions. Although models of MIR spectra of altered tephras
generally produce fits whose quality is reduced compared to deconvolutions of primary lithologies, they successfully identify
major alteration phases (cristobalite, oxide, phyllosilicate, and sulfate) except in palagonites. MIR spectra of the <45 m
fraction of all altered tephra samples exhibit an H2O peak at approx.1640/cm, but it cannot be used as an indicator of H2O
content. This feature is present with band strengths >1% in spectra of the 500-1000 m fraction only when phyllosilicates are
present. Although Mauna Kea palagonitic tephra is considered a VNIR analogue to Martian dust, comparison of MIR altered
tephra spectra (<45 m fraction) to dust spectra retrieved from Mars Global Surveyor and Mars Exploration Rover instruments
do not provide good spectral matches. The best MIR match is a tephra that has a strong plagioclase feldspar transparency
feature and was altered under dry, high temperature, oxidizing conditions. This sample is not a VNIR analogue, and is not a
process analogue, but it emphasizes the mineralogical importance of plagioclase feldspar in Martian dust. No single tephra is
a good spectral analogue across the VNIR and MIR. We found no evidence for substantial sulfates or phyllosilicates in
Mini-TES spectra from Gusev crater.
Author
Near Infrared Radiation; Basalt; Mars Craters; Dust; Mars Surface; Mars Exploration; Spectral Signatures; Mineralogy;
Spectral Bands

20080046922 NASA Glenn Research Center, Cleveland, OH, USA
Effect of Simulated Lunar Dust on the Properties of Thermal Control Surfaces
Gaier, James R.; Siamidis, John; Larkin, Elizabeth M. G.; [2008]; 16 pp.; In English; Original contains black and white
illustrations
Contract(s)/Grant(s): WBS 119103.04.05.04; Copyright; Avail.: Other Sources

JSC-1AF lunar simulant has been applied to AZ-93 and AgFEP thermal control surfaces on aluminum or composite
substrates in a simulated lunar environment. The temperature of these surfaces was monitored as they were heated with a solar
simulator and cooled in a 30 K coldbox. Thermal modeling was used to determine the absorptivity (alpha) and emissivity
(epsilon) of the thermal control surfaces in both their clean and dusted states. Then, a known amount of power was applied
to the samples while in the coldbox and the steady state temperatures measured. It was found that even a sub-monolayer of
simulated lunar dust can significantly degrade the performance of both white paint and second-surface mirror type radiators
under simulated lunar conditions. Contrary to earlier studies, dust was found to affect epsilon as well as alpha. Dust lowered
the emissivity by as much as 16 percent in the case of AZ-93, and raised it by as much as 11 percent in the case of AgFEP.
The degradation of thermal control surface by dust as measured by / rose monotonically regardless of the thermal control
coating or substrate, and extrapolated to degradation by a factor 3 at full coverage by dust. Sub-monolayer coatings of dust
were found to not significantly change the steady state temperature at which a shadowed thermal control surface will radiate.
Author
Thermal Control Coatings; Solar Simulators; Lunar Dust; Control Surfaces; Lunar Environment; Temperature Control;
Absorptivity; Emissivity

20080046991 NASA Langley Research Center, Hampton, VA, USA
All Recent Mars Landers Have Landed Downrange - Are Mars Atmosphere Models Mis-Predicting Density?
Desai, Prasun N.; November 10, 2008; 3 pp.; In English; Third International Workshop on the Mars Atmosphere: Modeling
and Observations, 10-13 Nov. 2008, Williamsburg, VA, USA; Original contains color illustrations
Contract(s)/Grant(s): WBS 981155.116.09.07; No Copyright; Avail.: CASI: A01, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046991

All recent Mars landers (Mars Pathfinder, the two Mars Exploration Rovers Spirit and Opportunity, and the Mars Phoenix
Lander) have landed further downrange than their pre-entry predictions. Mars Pathfinder landed 27 km downrange of its
prediction [1], Spirit and Opportunity landed 13.4 km and 14.9 km, respectively, downrange from their predictions [2], and
Phoenix landed 21 km downrange from its prediction [3]. Reconstruction of their entries revealed a lower density profile than
the best a priori atmospheric model predictions. Do these results suggest that there is a systemic issue in present Mars
atmosphere models that predict a higher density than observed on landing day? Spirit Landing: The landing location for Spirit
was 13.4 km downrange of the prediction as shown in Fig. 1. The navigation errors upon Mars arrival were very small [2].
As such, the entry interface conditions were not responsible for this downrange landing. Consequently, experiencing a lower
density during the entry was the underlying cause. The reconstructed density profile that Spirit experienced is shown in Fig.
2, which is plotted as a fraction of the pre-entry baseline prediction that was used for all the entry, descent, and landing (EDL)
design analyses. The reconstructed density is observed to be less dense throughout the descent reaching a maximum reduction
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of 15% at 21 km. This lower density corresponded to approximately a 1- low profile relative to the dispersions predicted.
Nearly all the deceleration during the entry occurs within 10- 50 km. As such, prediction of density within this altitude band
is most critical for entry flight dynamics analyses and design (e.g., aerodynamic and aerothermodynamic predictions, landing
location, etc.).
Author
Mars Exploration; Mars Pathfinder; Navigation; Spacecraft Landing; Mars Landing; Downrange

20080046999 NASA Langley Research Center, Hampton, VA, USA
Remote Raman Spectroscopy of Minerals at Elevated Temperature Relevant to Venus Exploration
Sharma, Shiv K.; Misra, Anupam K.; Singh, Upendra N.; November 17, 2008; 12 pp.; In English; SPIE Asia Pacific Remote
Sensing 2008, 17-21 Nov. 2008, Noumea, New Caledonia; Original contains color and black and white illustrations
Contract(s)/Grant(s): NNX08AR10G; WBS 478643.02.02.09
Report No.(s): SPIE 7153-7; Copyright; Avail.: CASI: A03, Hardcopy

We have used a remote time-resolved telescopic Raman system equipped with 532 nm pulsed laser excitation and a gated
intensified CCD (ICCD) detector for measuring Raman spectra of a number of minerals at high temperature to 970 K. Remote
Raman measurements were made with samples at 9-meter in side a high-temperature furnace by gating the ICCD detector with
2 micro-sec gate to minimize interference from blackbody emission from mineral surfaces at high temperature as well as
interference from ambient light. A comparison of Raman spectra of gypsum (CaSO4.2H2O), dolomite (CaMg(CO3)2), and
olivine (Mg2Fe2-xSiO4), as a function of temperature shows that the Raman lines remains sharp and well defined even in the
high-temperature spectra. In the case of gypsum, Raman spectral fingerprints of CaSO4.H2O at 518 K were observed due to
dehydration of gypsum. In the case of dolomite, partial mineral dissociation was observed at 973 K at ambient pressure
indicating that some of the dolomite might survive on Venus surface that is at approximately 750 K and 92 atmospheric
pressure. Time-resolved Raman spectra of low clino-enstatite (MgSiO3) measured at 75 mm from the sample in side the
high-temperature furnace also show that the Raman lines remains sharp and well defined in the high temperature spectra.
These high-temperature remote Raman spectra of minerals show that time-resolved Raman spectroscopy can be used as a
potential tool for exploring Venus surface mineralogy at shorter (75 mm) and long (9 m) distances from the samples both
during daytime and nighttime. The remote Raman system could also be used for measuring profiles of molecular species in
the dense Venus atmosphere during descent as well as on the surface.
Author
High Temperature; Mineralogy; Raman Spectroscopy; Space Exploration; Venus (Planet); Planetary Surfaces
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Includes solar activity, solar flares, solar radiation and sunspots. For related information see 93 Space Radiation.

20080045838 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Turbulence and Global Properties of the Solar Wind
Goldstein, Melvyn L.; 2007]; 1 pp.; In English; No Copyright; Avail.: Other Sources; Abstract Only

The solar wind shows striking characteristics that suggest that it is a turbulent magnetofluid, but the picture is not
altogether simple. From the earliest observations, a strong correlation between magnetic fluctuations and plasma velocity
fluctuations as noted. The high corrections suggest that the fluctuations are Alven waves. In addition, the power spectrum of
the magnetic fluctuation showed evidence of an inertial range that resembled that seen in fully-developed fluid turbulence.
Alfven waves, however, are exact solutions of the equations of an incompressible magnetohydrodynamics. Thus, there was
a puzzle: how can a magnetofluid consisting of Alfven waves be turbulent? The answer lay in the role of velocity shears in
the solar wind that could drive turbulent evolution. Puzzles remain: for example, the power spectrum of the velocity
fluctuations is less steep than the slope of the magnetic fluctuations. The plasma in the magnetic tail of Earth’s magnetosphere
also shows aspects of turbulence, as does the plasma in the dayside magnetosphere near the poles--the so-called dayside cusps.
Author
Solar Wind; Magnetohydrodynamic Turbulence; Magnetohydrodynamics; Magnetohydrodynamic Waves
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20080046155 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Efforts to Simulate Solar Wind Turbulence
Goldstein, Melvyn L.; August 24, 2007; 1 pp.; In English; Conference to be held in Kodaikanal, India and Oxford, UK,
August 24 - September 9, 2007; No Copyright; Avail.: Other Sources; Abstract Only

A three-dimensional integration of the MHD equations in spherical coordinates has been developed that attempts to
simulate a variety of solar wind conditions. These include the interaction of Alfven wave packets and the development of a
turbulent cascade, the role of the heliospheric current sheet, the role of quasi-two-dimensional fluctuations in determining how
magnetic field lines meander throughout the heliosphere, and the role of interstellar pickup ions in perturbing the solar wind
in the outer heliosphere.
Author
Magnetohydrodynamics; Solar Wind; Simulation; Heliosphere

20080046374 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Inner Heliosphere Science
Sillter, Edward C., Jr.; December 06, 2007; 1 pp.; In English; No Copyright; Avail.: Other Sources; Abstract Only

The future HELEX mission concept by NASA/ESA to the inner heliosphere (0.22 AU < r < 0.7 AU) and the possibility
of a Solar Probe mission to the Sun (9.5 Rs < r < 0.7 AU) will allow for a comprehensive exploration of the inner heliosphere
with the prospect for major discoveries and resolution of long standing issues of heliospheric science. The new Solar Probe
mission being considered is equatorial and will allow exploration of the streamer belt region from a closeup perspective. We’ll
be able to look for the suprathermal ion population some think are necessary as the seed population for SEP events, look
closeup at CMEs and formation of shock inside the Alfven critical point, probe the outer boundaries of the streamer belts,
reconnection within the current sheets, MHD waves and turbulence and the inner source where they are felt to form and may
reveal themselves as pickup ions. All will be launched around Solar Minimum with rise in solar activity toward the end of
these missions. Extended missions could then occur during Solar Maximum. I’ll talk about the complement of instrumentation
and mission strategies.
Author
Solar Activity Effects; Magnetohydrodynamic Waves; Heliosphere; Solar Activity; Current Sheets

20080046375 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Coronal Mass Ejections - A Statistical View
SaintCyr, O. C.; Cremades, H.; January 12, 2008; 1 pp.; In English; ESSE Workshop, 12-18 Jan. 2008, Kona, HI, USA;
Copyright; Avail.: Other Sources; Abstract Only

Although first recognized in 1971, the quasi-continuous record since 1979 of the appearance of coronal mass ejections
(CMEs-perhaps more appropriately called coronal magnetic ejections) has resulted in a stable understanding of their
properties, at least from a statistical viewpoint. These eruptions occur every few days during solar activity minimum and many
times per day during maximum. They are believed to play an important role throughout the heliosphere in such diverse events
as removing helicity from the corona; modulating the energetic particle environment in the inner heliosphere; causing severe
geomagnetic storms at Earth and other magnetic bodies throughout the solar system; and controlling the galactic cosmic ray
flux. It is therefore understandable that researchers have studied both individual events and the ensemble of CMEs observed
over several solar cycles. We will present an overview of these statistics, some new recent observations, and a personal
perspective on potential paths of future research.
Author
Coronal Mass Ejection; Solar Activity; Magnetic Storms; Solar Cycles; Storms (Meteorology); Energetic Particles; Galactic
Cosmic Rays

20080046928 NASA Marshall Space Flight Center, Huntsville, AL, USA
Anticipating Cycle 24 Minimum and its Consequences: An Update
Wilson, Robert M.; Hathaway, David H.; October 2008; 48 pp.; In English; Original contains black and white illustrations
Report No.(s): NASA/TP-2008-215576; M-1241; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080046928

This Technical Publication updates estimates for cycle 24 minimum and discusses consequences associated with cycle 23
being a longer than average period cycle and cycle 24 having parametric minimum values smaller (or larger for the case of
spotless days) than long term medians. Through December 2007, cycle 23 has persisted 140 mo from its 12-mo moving
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average (12-mma) minimum monthly mean sunspot number occurrence date (May 1996). Longer than average period cycles
of the modern era (since cycle 12) have minimum-to-minimum periods of about 139.0+/-6.3 mo (the 90-percent prediction
interval), inferring that cycle 24 s minimum monthly mean sunspot number should be expected before July 2008. The major
consequence of this is that, unless cycle 24 is a statistical outlier (like cycle 21), its maximum amplitude (RM) likely will be
smaller than previously forecast. If, however, in the course of its rise cycle 24 s 12-mma of the weighted mean latitude (L)
of spot groups exceeds 24 deg, then one expects RM >131, and if its 12-mma of highest latitude (H) spot groups exceeds 38
deg, then one expects RM >127. High-latitude new cycle spot groups, while first reported in January 2008, have not, as yet,
become the dominant form of spot groups. Minimum values in L and H were observed in mid 2007 and values are now slowly
increasing, a precondition for the imminent onset of the new sunspot cycle.
Author
Sunspot Cycle; Forecasting; Estimates; Polar Regions; Sunspots

20080047086 NASA Johnson Space Center, Houston, TX, USA
Propensity and Risk Assessment for Solar Particle Events: Consideration of Integral Fluence at High Proton Energies
Kim, Myung-Hee Y.; Hayat, Matthew J.; Feiveson, Alan H.; Cucinotta, Francis A.; [2009]; 26 pp.; In English; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources

The potential for exposure to large solar particle events (SPEs) with high energy levels is a major concern during
extravehicular activities (EVAs) on the lunar and Mars surface. To support risk assessment for EVA we estimated the
propensity for SPE occurrence as a function of time within a solar cycle from a nonhomogeneous Poisson model using the
historical database of measurements of protons with energy > 30 MeV, F30. The database includes a continuous data set for
the past 5 solar cycles. The resultant SPE risk analysis for a specific mission period was made for blood forming organ (BFO)
dose ranging from its 5th to 95th percentile. In addition to the total particle intensity of SPEs, the detailed energy spectra of
protons, especially at high energy levels, were recognized as extremely important for assessing the cancer risk associated with
energetic particles for large events. Using all the recorded proton fluence of SPEs for energies >60 and >100 MeV, Phi(60)
and Phi(100), respectively, the expected numbers of SPEs abundant with high energy protons were estimated from the same
nonhomogeneous Poisson model and the representative radiation risk was analyzed. The dependencies of risk with different
energy spectra, between soft and hard spectra of SPEs, were evaluated. The results can be applied to the development of
approaches to improve radiation protection of astronauts and the optimization of mission planning for future space missions.
Author
Energetic Particles; Solar Corpuscular Radiation; Solar Flares; Radiation Protection; Extravehicular Activity; Astronauts;
Energy Spectra; Proton Energy; Time Dependence; Risk Assessment
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Includes cosmic radiation; and inner and outer Earth radiation belts. For biological effects of radiation on plants and animals see 51 Life
Sciences; on human beings see 52 Aerospace Medicine. For theory see 73 Nuclear Physics.

20080045883 NASA Johnson Space Center, Houston, TX, USA
Cross Sections for the Interactions of 1 eV - 100 MeV Electrons in Liquid Water and Application to Monte-Carlo
Simulation of HZE Radiation Tracks
Plante, Ianik; Cucinotta, Francis A.; [2008]; 34 pp.; In English; Original contains black and white illustrations; Copyright;
Avail.: Other Sources

The interaction of high charge and energy (HZE) nuclei with matter produces electrons with energies ranging from a few
eV to several MeV. Most electrons have low energy and lead to the formation of radiolytic species in radiation chemical spurs.
Electrons of approx.1-100 MeV are also produced; they interact with many more target molecules than low-energy electrons
and they determine the extent of the so-called penumbra or radial extension of HZE tracks. Monte-Carlo track structure
simulations are used in radiation biology to provide detailed information on energy deposition and production of radiolytic
species that damage cellular components. These simulations require elastic and inelastic cross sections. This paper is the
second of a series of two. In the first paper, cross sections for the interaction of HZE ions with liquid water from 0.1 to 10(exp
5) MeV/amu have been used for the simulation of radiation tracks, calculation of radial dose and distribution of radiolytic

307



species. In this paper, the electron cross section are reviewed, extended up to 100 MeV and used by a new track structure
simulation program named RETRACKS. Energy loss by bremsstrahlung is also included. The program is used to calculate the
stopping power, range and average energy needed to produce an ion pair (W).
Author
Energy Dissipation; Radiation Distribution; Energy Transfer; Monte Carlo Method; Radial Distribution; Bremsstrahlung;
Electrons

20080047033 NASA Langley Research Center, Hampton, VA, USA
Differential Cross Section Kinematics for 3-dimensional Transport Codes
Norbury, John W.; Dick, Frank; November 2008; 90 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 651549.02.07.01
Report No.(s): NASA/TP-2008-215543; L-19382; Copyright; Avail.: CASI: A05, Hardcopy

In support of the development of 3-dimensional transport codes, this paper derives the relevant relativistic particle
kinematic theory. Formulas are given for invariant, spectral and angular distributions in both the lab (spacecraft) and center
of momentum frames, for collisions involving 2, 3 and n - body final states.
Author
Relativistic Particles; Kinematics; Scattering Cross Sections; Particle Theory; Angular Distribution

20080047034 NASA Langley Research Center, Hampton, VA, USA
Pion and Kaon Lab Frame Differential Cross Sections for Intermediate Energy Nucleus-Nucleus Collisions
Norbury, John W.; Blattnig, Steve R.; November 2008; 28 pp.; In English; Original contains color and black and white
illustrations
Contract(s)/Grant(s): WBS 651549.02.07.01
Report No.(s): NASA/TP-2008-215544; L-19385; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080047034

Space radiation transport codes require accurate models for hadron production in intermediate energy nucleus-nucleus
collisions. Codes require cross sections to be written in terms of lab frame variables and it is important to be able to verify
models against experimental data in the lab frame. Several models are compared to lab frame data. It is found that models
based on algebraic parameterizations are unable to describe intermediate energy differential cross section data. However,
simple thermal model parameterizations, when appropriately transformed from the center of momentum to the lab frame, are
able to account for the data.
Author
Mesons; Extraterrestrial Radiation; Scattering Cross Sections; Radiation Transport; Nuclear Interactions
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Integrated Review Plan for the Second-
ary National Ambient Air Quality Stan-
dards for Nitrogen Dioxide and Sulfur
Dioxide – 113

Risk and Exposure Assessment to Sup-
port the Review of the SO(sub 2) Primary
National Ambient Air Quality Standards:
First Draft – 117

AMINES
First Human Testing of the Orion Atmo-
sphere Revitalization Technology – 170

Space Suit Environment Testing of the
Orion Atmosphere Revitalization Tech-
nology – 170

AMMONIA
Measurements of Ammonia at Blodgett
Forest – 118

Waste Heat Powered Ammonia Absorp-
tion Refrigeration Unit for LPG Recov-
ery – 46

AMMONIUM COMPOUNDS
Persulfates from China. Investigation No.
731-TA-749 (Second Review) – 31

AMMUNITION
Standardized UXO Technology Demon-
stration Site Blind Grid Scoring Record
Number 909 (Sky Research, Inc.) – 94

Standardized UXO Technology Demon-
stration Site Desert Extreme Scoring
Record Number 911 (Sky Research,
Inc.) – 95

Standardized UXO Technology Demon-
stration Site Moguls Scoring Record
Number 912 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
No. 908 – 96

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
Number 910 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Woods Scoring Record
Number 902 (Sky Research, Inc.) – 95

ANALYSIS (MATHEMATICS)
CEMAP II: An Architecture and Specifi-
cations to Facilitate the Importing of
Real-World Data into the CASOS Soft-
ware Suite – 212

Computational Design and Analysis of
Flatback Airfoil Wind Tunnel Experi-
ment – 88

ANALYSIS OF VARIANCE
Arterial Structure and Function in
Women and Men Following Long Dura-
tion Bed Rest – 143

Near-Infrared Spectroscopic Measure-
ments of Calf Muscle during Walking at
Simulated Reduced Gravity - Preliminary
Results – 163

ANCHORS (FASTENERS)
Anchoring-Induced Texture & Shear
Banding of Nematic Polymers in Shear
Cells – 58

ANGULAR DISTRIBUTION
Differential Cross Section Kinematics for
3-dimensional Transport Codes – 308

ANGULAR MOMENTUM
Constraints on Black Hole Spin in a
Sample of Broad Iron Line AGN – 300

ANIONS
Novel, Solvent-Free, Single Ion Conduc-
tive Polymer Electrolytes – 43

Reversible Intercalation of Fluoride-
Anion Receptor Complexes in Graph-
ite – 87

ANOMALIES
Large Scale System Defense – 216

ANTARCTIC REGIONS
Detection and Attribution of the Recovery
of Polar Ozone – 110

Vitamin D Supplementation in an Antarc-
tic Ground Analog of Space Flight – 162

ANTENNA ARRAYS
Continuum Modeling of the Dynamics of
Externally Injection-locked Coupled Os-
cillator Arrays – 80

Proposed Array-based Deep Space Net-
work for NASA – 22

ANTENNA DESIGN
Multi-Band Antenna System for AG-
ILE – 72

ANTENNA GAIN
Proposed Array-based Deep Space Net-
work for NASA – 23

ANTICYCLONES
Topographic Effects on the Anticyclonic
Vortex Evolution: A Modeling
Study – 90

ANTIGENS
Breast Cancer Microvesicles as a Novel
Plasma Biomarker and Therapeutic Tar-
get (IDEA) – 157

Identification of Tumor Rejection Anti-
gens for Breast Cancer Using a Mouse
Tumor Rejection Model – 155

Regulatory T Cells and Host Anti-CML
Responses – 157

ANTIMISSILE DEFENSE
Missile Defense Certification: Examina-
tion of the U.S. Navy Aegis Warship and
U.S. Army Patriot Crew Certification Pro-
cess – 209

ANTIPARTICLES
Study of the Rare Decay K(L) ---> pi0
Gamma Gamma at KTeV,
(Thesis/Dissertation) – 240

APERTURES
Electromagnetic Radiation (EMR) Cou-
pling to Complex Systems: Aperture
Coupling into Canonical Cavities in Re-
verberant and Anechoic Environments
and Model Validation – 249

APOPTOSIS
A Role for TACI in Prostate Neopla-
sia – 152

APPLICATION PROGRAMMING INTER-
FACE

Summary of NIST Latent Fingerprint
Testing Workshop – 180

APPLICATION SPECIFIC INTEGRATED
CIRCUITS

Detector Arrays for the James Webb
Space Telescope Near-Infrared Spec-
trograph – 294

APPLICATIONS PROGRAMS (COMPUT-
ERS)

Implementation of COTs Hardware in
Non-Critical Space Applications: A Brief
Tutorial – 199
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APPROPRIATIONS
Follow-Up Audit Report on FAA’S man-
agement of and Controls Over Memoran-
dums of Understanding – 4

APPROXIMATION
Optimal Bifactor Approximation Algorithm
for the Metric Uncapacitated Facility Lo-
cation Problem – 177

Stochastic Optimization and the Simulta-
neous Perturbation Algorithm – 224

AQUIFERS
Efficient Parallel Simulation of CO2 Geo-
logic Sequestration in Saline Aqui-
fers – 49

ARCHITECTURE (COMPUTERS)
CEMAP II: An Architecture and Specifi-
cations to Facilitate the Importing of
Real-World Data into the CASOS Soft-
ware Suite – 212

Cross-Layer Design For Large-Scale
Sensor Networks – 69

Cross-Layer or Not? 10 dB or not 10 dB.
Panel Discussion – 213

iMAQ: An Integrated Mobile Ad-hoc QoS
Framework. Cross-Layer Design for Data
Accessibility in Mobile Ad Hoc Net-
works – 213

Information Fusion for Hypothesis Gen-
eration under Uncertain and Partial Infor-
mation Access Situation – 218

ARCTIC OCEAN
ICESat over Arctic Sea Ice: Interpretation
of Altimetric and Reflectivity Pro-
files – 66

ARGENTINA
Seasonal Snow Extent and Snow Mass
in South America Using SMMR and
SSM/I Passive Microwave Data (1979-
2003) – 105

ARGON
Examination of Scattering Volume Alig-
ment in Thomson Scattering off of a
Shock Front in Argon – 251

ARITHMETIC
Analysis and Defense of Vulnerabilities
in Binary Code – 198

ARMED FORCES (UNITED STATES)
Defense AR Journal. Volume 14, Number
3, Dedcember 2007 – 273

Land Warrior (LW)/Mounted Warrior
(MW) DOTMLPF Assessment – 168

ARMED FORCES
A New Epoch - And Spectrum - Of Con-
flict – 271

Comparison of Combat Casualty Statis-
tics Among US Armed Forces During
OEF/OIF – 223

The Advent of Netwar – 270

ARRHYTHMIA
Heart Rhythm Monitoring in the Constel-
lation Lunar and Launch/Landing EVA
Suit: Recommendations from an Expert
Panel – 163

ARTERIES
Arterial Structure and Function in
Women and Men Following Long Dura-
tion Bed Rest – 143

ARTIFICIAL INTELLIGENCE
Information Fusion for Hypothesis Gen-
eration under Uncertain and Partial Infor-
mation Access Situation – 218

ARTIFICIAL SATELLITES
A Cost-Effectiveness Analysis of Tactical
Satellites, High-Altitude Long-Endurance
Airships, and High and Medium Altitude
Unmanned Aerial Systems for ISR and
Communication Missions – 21

Management of Phase and Frequency
for GPS IIR Satellites – 24

ARTILLERY
Scouts Out: The Development of Recon-
naissance Units in Modern Armies – 67

ASCENT
Simulation Assisted Risk Assessment
Applied to Launch Vehicle Conceptual
Design – 21

ASPHALT
Non-Nuclear Methods for HMA Density
Measurements – 232

ASSIMILATION
Mechanisms Controlling the Interannual
Variation of Mixed Layer Temperature
Averaged over the Nino-3 Region – 140

ASTRONAUT TRAINING
Human Rating Requirements for NASA’s
Constellation Program – 169

ASTRONAUTS
Cooling Properties of the Shuttle Ad-
vanced Crew Escape Spacesuit: Results
of an Environmental Chamber Experi-
ment – 170

Crew Exploration Vehicle (CEV) Potable
Water System Verification Descrip-
tion – 173

Design and Testing of a Variable Pres-
sure Regulator for the Constellation
Space Suit – 167

Heart Rhythm Monitoring in the Constel-
lation Lunar and Launch/Landing EVA
Suit: Recommendations from an Expert
Panel – 163

Propensity and Risk Assessment for So-
lar Particle Events: Consideration of In-
tegral Fluence at High Proton Ener-
gies – 307

Use of Potassium Citrate to Reduce the
Risk of Renal Stone Formation During
Spaceflight – 161

ASTRONOMICAL MODELS
The Local Stellar Velocity Field via Vector
Spherical Harmonics – 298

ASTRONOMY
Building Upon the ISS and HST Experi-
ence. Science Enabled by Returning Hu-
mans to the Moon: An Architectural Over-
view – 288

Pixelation Effects in Weak Lens-
ing – 294

Precise Determination of the Zero-
Gravity Surface Figure of a Mirror without
Gravity-Sag Modeling – 296

ASTROPHYSICS
Binary Black Holes, Gravitational Waves,
and Numerical Relativity – 299

The Inner Workings of Magnetic Recon-
nection – 107

The SIM PlanetQuest Science Pro-
gram – 299

ASYMMETRY
Wakefield and RF Kicks Due to Coupler
Asymmetry in TESLA-Type Accelerating
Cavities – 246

ASYMPTOTIC GIANT BRANCH STARS
Preplanetary Nebulae: A Hubble Space
Telescope Imaging Survey and a New
Morphological Classification Sys-
tem – 293

ASYMPTOTIC SERIES
Asymptotic Analysis of Levy-Driven Tan-
dem Queues – 76

ATLANTIC OCEAN
Coordinated Regional Benefit Studies of
Coastal Ocean Observing Sys-
tems – 129

ATMOSPHERIC CHEMISTRY
Effects of Deep Convection on Atmo-
spheric Chemistry – 122

The GEOS Chemistry Climate Model:
Comparisons to Satellite Data – 123

The Mega Mesospheric Para-
chute – 128

ATMOSPHERIC CIRCULATION
Effects of Deep Convection on Atmo-
spheric Chemistry – 122

Global Circulation and Impact of Plasma-
spheric Plumes – 127

Mathematical Modeling of Circulation
and Hurricane Surge in Pamlico Sound,
N.C – 132

ATMOSPHERIC COMPOSITION
Detection and Attribution of the Recovery
of Polar Ozone – 110

Lidar Measurements of Stratospheric
Ozone, Aerosols and Temperature during
the SAUNA Campaign at Sodankyla, Fin-
land – 109

Validation of Aura Microwave Limb
Sounder Ozone by Ozonesonde and Li-
dar Measurements – 140

ATMOSPHERIC DIFFUSION
Forty-Eight Hour Atmospheric Dispersion
Forecasts at Selected Locations in the
USA – 134

ATMOSPHERIC EFFECTS
Atmospheric Effects on Signal Propaga-
tion in Adverse Environmental Condi-
tions: A Validation of the Advanced Re-
fractive Effects Prediction Sys-
tem – 245
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The GEOS Chemistry Climate Model:
Comparisons to Satellite Data – 123

The Global Aerosol System As Viewed
By MODIS Today – 104

ATMOSPHERIC ENTRY
Solar Tower Experiments for Radiometric
Calibration and Validation of Infrared Im-
aging Assets and Analysis Tools for Entry
Aero-Heating Measurements – 26

ATMOSPHERIC GENERAL CIRCULA-
TION MODELS

A New Look at Stratospheric Sudden
Warmings. Part 11. Evaluation of Nu-
merical Model Simulations – 137

Distinct Hydrological Signatures in Ob-
served Historical Temperature
Fields – 136

ATMOSPHERIC HEATING
A New Look at Stratospheric Sudden
Warmings. Part 11. Evaluation of Nu-
merical Model Simulations – 137

ATMOSPHERIC MODELS
Contributions of TRMM and GPM to
GEOSS – 123

Examination of Observation Impacts de-
rived from OSEs and Adjoint Mod-
els – 135

Global Circulation and Impact of Plasma-
spheric Plumes – 127

Multi-Decadal Variation of Aerosols:
Sources, Transport, and Climate Ef-
fects – 122

The GEOS Chemistry Climate Model:
Comparisons to Satellite Data – 123

ATMOSPHERIC MOISTURE
How Does Mediterranean Basin’s Atmo-
sphere Become Weak Moisture Source
During Negative Phase of NAO: Use of
AIRS, AMSR, TOVS, & TRMM Satellite
Datasets Over Last Two NAO Cycles to
Examine Governing Controls on
E-P – 124

ATMOSPHERIC PRESSURE
Comparison of the Isothermal Oxidation
Behavior of As-Cast Cu-17 Percent Cr
and Cu-17 Percent Cr-5 Percent Al – 52

ATMOSPHERIC SOUNDING
Atmospheric, Cloud, and Surface Param-
eters Retrieved from Satellite Ultra-
spectral Infrared Sounder Measure-
ments – 106

ATMOSPHERIC TEMPERATURE
Early Validation Analyses of Atmospheric
Profiles from EOS MLS on the Aura
Satellite – 287

Lidar Measurements of Stratospheric
Ozone, Aerosols and Temperature during
the SAUNA Campaign at Sodankyla, Fin-
land – 109

Titan’s Surface from Cassini RADAR
SAR and High Resolution Radiometry
Data of the First Five Flybys – 76

ATOMIC CLOCKS
Update on Time and Frequency Activities
at PTB – 64

ATOMS
Atomic Gravitational Wave Interferomet-
ric Sensor (AGIS) – 301

Verifying Correct Usage of Atomic Blocks
and Typestate: Technical Compan-
ion – 206

ATTACK AIRCRAFT
Navy F/A-18E/F Super Hornet and EA-
18G Growler Aircraft: Background and
Issues for Congress (Updated October 2,
2008) – 15

AUDIO VISUAL MATERIAL
NASA Video Catalog – 283

AUGMENTATION
Enhancement of Dendritic Cell-Based
Immunotherapy Using a Small Molecule
TGF-beta Receptor Type I Kinase Inhibi-
tor – 153

Flux Pinning Enhancement in
YBa2Cu3O7-x Films with BaSnO3 Nano-
particles – 45

Pharmacological and Behavioral En-
hancement of Neuroplasticity in the
MPTP-Lesioned Mouse and Nonhuman
Primate – 151

Study of Composite Joint Strength with
Carbon Nanotube Reinforcement – 43

AUTOMATIC CONTROL
Terminal Modernization: FAA Needs to
Address Its Small, Medium, and Large
Sites Based on Cost, Time, and Capabil-
ity – 7

AUTOMOBILES
Control Techniques Guidelines for Auto-
mobile and Light-Duty Truck Assembly
Coatings – 55

Multi-Band Antenna System for AG-
ILE – 72

AUTONOMIC NERVOUS SYSTEM
Validation of Cardiovascular Parameters
During NASA’s Functional Task
Test – 142

AVERAGE
A High-Order, Adaptive, Discontinuous
Galerkin Finite Element Method for the
Reynolds-Averaged Navier-Stokes
Equations – 221

AXIOMS
Some Axioms and Issues in the UFO
Dynamic Analysis Framework – 206

BACILLUS
An Alternative Approach to Combination
Vaccines: Intradermal Administration of
Isolated Components for Control of An-
thrax, Botulism, Plague and Staphylo-
coccal Toxic Shock – 147

Nosocomial Infection of Serratia marce-
scens May Induce a Protective Effect of
Monkeys Exposed to Bacillus anthra-
cis – 147

BACK INJURIES
Space Adaptation Back Pain: A Retro-
spective Study – 160

BACKSCATTERING
Acoustic Backscattering from Sea Ice at
10-100kHz – 264

CALIPSO Observations of Volcanic
Aerosol in the Stratosphere – 137

BACTERIA
A Disruption of ctpA Encoding Carboxy-
Terminal Protease Attenuates Burkhold-
eria mallei and Induces Partial Protection
in CD1 Mice – 149

Characterization of Clinically Attenuated
Burkholderia mallei by Whole-Genome
Sequencing: Candidate Strain for Exclu-
sion from Select Agent Lists – 148

Design and Simulation of a MEMS Struc-
ture for Electrophoretic and Dielectro-
phoretic Separation of Particles by Con-
tactless Electrodes – 78

Identification of Bacterial Plant Patho-
gens Using Multilocus Polymerase Chain
Reaction/Electrospray Ionization-Mass
Spectrometry – 58

Nosocomial Infection of Serratia marce-
scens May Induce a Protective Effect of
Monkeys Exposed to Bacillus anthra-
cis – 147

Onset Dynamics of Type A Botulinum
Neurotoxin-Induced Paralysis – 146

BAGGAGE
NIOSH Health Hazard Evaluation Re-
port: HETA No. 2003-0206-3067, Evalu-
ation of Radiation Exposure to TSA Bag-
gage Screeners. Transportation Security
Administration, Washington DC, Sep-
tember 2008 – 5

BAGS
Laminated Woven Sacks from China.
Investigation Nos. 701-TA-450 and 731-
TA-1122 (Final) – 30

BANDWIDTH
Assessing the Efficiency of Resource Al-
locations in Bandwidth-Sharing Net-
works – 65

Bandwidth Trading Under Misaligned
Objectives: Decentralized Measurement-
Based Control – 176

Bandwidth-Sharing Networks Under a
Diffusion Scaling – 195

Delay Optimization in Bandwidth-Sharing
Networks – 183

Heavy-Traffic Approximations for Linear
Networks Operating Under alpha-Fair
Bandwidth-Sharing Policies – 178

Heavy-Traffic Delay Minimization in
Bandwidth-Sharing Networks – 73

Network Link Dimensioning – 227

BARIUM COMPOUNDS
Flux Pinning Enhancement in
YBa2Cu3O7-x Films with BaSnO3 Nano-
particles – 45

BARIUM ISOTOPES
The Ground Calibration and Spectral Re-
sponse of the Swift Burst Alert Telescope
(BAT) – 297
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BAROREFLEXES
Baroreflex Sensitivity Decreases During
90-Day Bed Rest – 142

BASALT
First In-situ Investigation of a Dark Wind
Streak on Mars – 303

Visible, Near Infrared, and Middle Infra-
red Spectroscopy of Altered Basaltic Te-
phras: Spectral Signatures of Phyllosili-
cates, Sulfates, and Other Aqueous Al-
teration Products with Application to the
Mineralogy of the Columbia Hills of
Gusev Crater, Mars – 303

BATCH PROCESSING
Recommended Frit Composition for Ini-
tial Sludge Batch 5 Processing at the
Defense Waste Processing Facil-
ity – 56

BAY ICE
Baffin Bay Ice Drift and Export: 2002-
2007 – 138

BAYES THEOREM
Bandwidth Trading Under Misaligned
Objectives: Decentralized Measurement-
Based Control – 176

Bayesian Causal Modeling Extended
and Applied to Resource Require-
ments – 223

Bayesian Mixed-Membership Models of
Complex and Evolving Networks – 214

Bayesian Modeling of Population
Variability--Practical Guidance and Pit-
falls. PSAM -9 (Preprint) – 222

BEACHES
Wave Climate and Littoral Sediment
Transport Study for Virginia Beach, VA -
Rudee Inlet to Cape Henry, Hydraulic
Model Study – 130

BEAM WAVEGUIDES
Advances in Ground Transmitters for the
NASA Deep Space Network – 23

BED REST
Arterial Structure and Function in
Women and Men Following Long Dura-
tion Bed Rest – 143

Baroreflex Sensitivity Decreases During
90-Day Bed Rest – 141

LBNP Exercise Protects Aerobic Capac-
ity and Sprint Speed of Female Twins
during 30 days of Bed Rest – 164

BIBLIOGRAPHIES
NASA Patent Abstracts Bibliography: A
Continuing Bibliography – 283

NASA Video Catalog – 283

BILLETS
Space Professional Billet Analysis for the
US Air Force – 20

BINARY CODES
Analysis and Defense of Vulnerabilities
in Binary Code – 198

BINARY DIGITS
Analysis and Defense of Vulnerabilities
in Binary Code – 198

BINARY STARS
Chandra X-ray Grating Spectrometry of
Eta Carinae near X-ray Minimum: I. Vari-
ability of the Sulfur and Silicon Emission
Lines – 293

BIOASTRONAUTICS
LBNP Exercise Protects Aerobic Capac-
ity and Sprint Speed of Female Twins
during 30 days of Bed Rest – 164

BIOCHEMISTRY
Use of Potassium Citrate to Reduce the
Risk of Renal Stone Formation During
Spaceflight – 161

BIOLOGICAL EFFECTS
Chemical-Biological-Radiological Recon-
naissance Performance Functional
Analysis (PFA) – 93

BIOLOGICAL WEAPONS
Medical Surveillance System & Medical
Effect Modeling Thrust Areas – 158

BIOMARKERS
Biomarkers of Risk for Post-Traumatic
Stress Disorder (PTSD) – 156

Breast Cancer Microvesicles as a Novel
Plasma Biomarker and Therapeutic Tar-
get (IDEA) – 157

BIOMASS BURNING
Recent Short Term Global Aerosol
Trends over Land and Ocean Dominated
by Biomass Burning – 120

Tropospheric Vertical Distribution of
Tropical Atlantic Ozone Observed by
TES during the Northern African Biomass
Burning Season – 139

BIOMASS
Development of METHANE de-NOX Re-
burn Process for Wood Waste and Bio-
mass Fired Stoker Boilers - Final Report
- METHANE de-NOX Reburn Technol-
ogy Manual – 46

BIOMEDICAL DATA
Lister Hill National Center for Biomedical
Communications Annual Report,
FY2007 – 284

BIOMETRICS
DEFENSE MANAGEMENT: DOD Can
Establish More Guidance for Biometrics
Collection and Explore Broader Data
Sharing – 167

Multibiometric Systems: Fusion Strate-
gies and Template Security – 215

Myth of Goats: How Many People have
Fingerprints that are Hard to
Match – 181

Studies of Biometric Fusion – 216

BIOSYNTHESIS
Pharmacological and Behavioral En-
hancement of Neuroplasticity in the
MPTP-Lesioned Mouse and Nonhuman
Primate – 152

BIPOLARITY
Compendium of Current Total Ionizing
Dose Results and Displacement Dam-
age Results for Candidate Spacecraft
Electronics for NASA – 27

BIRDS
Advancing Migratory Bird Conservation
and Management by Using Radar: An
Interagency Collaboration – 86

BISMUTH OXIDES
Effects of Composition, Temperature and
Sample Size on the Sintering of Chem-
Prep High Field Varistors – 79

BISPHENOLS
NTP-CERHR Monograph on the Poten-
tial Human Reproductive and Develop-
mental Effects of Bisphenol A – 59

BLACK HOLES (ASTRONOMY)
Binary Black Holes, Gravitational Waves,
and Numerical Relativity – 299

Constraints on Black Hole Spin in a
Sample of Broad Iron Line AGN – 300

Luciola Hypertelescope Space Observa-
tory – 291

On the Nature of the Variability Power
Decay towards Soft Spectral States in
X-Ray Binaries. Case Study in Cyg
X-1 – 293

The Discovery Outburst of the X-Ray
Transient IGR J17497-2821 Observed
with RXTE and ATCA – 295

BLAST LOADS
Blast and Fragment Protective Sandwich
Panel Concepts for Stainless Steel
Monohull Designs – 51

BLOOD CELLS
Transcriptional Profiling of Francisella tu-
larensis Infected Peripheral Blood Mono-
muclear Cells: A Predictive Tool for Tula-
remia – 146

BLOOD COAGULATION
Silica Nanofiber Combat Hemostat
(SINCH) – 145

BLOOD PRESSURE
Baroreflex Sensitivity Decreases During
90-Day Bed Rest – 142

BLOOD VOLUME
Near-Infrared Spectroscopic Measure-
ments of Calf Muscle during Walking at
Simulated Reduced Gravity - Preliminary
Results – 164

BLOOD
Transcriptional Profiling of Francisella tu-
larensis Infected Peripheral Blood Mono-
muclear Cells: A Predictive Tool for Tula-
remia – 146

BLUEPRINTS
Beyond Being There: A Blueprint for Ad-
vancing the Design, Development, and
Evaluation of Virtual Organiza-
tions – 188

BOATS
Analysis of Hurricane Andrew Economic
Damage and Recovery Options for the
Boating, Marina and Marine Service In-
dustries – 133

Hurricane Preparedness. For Commer-
cial Fishing Vessels Docks and Fish
Houses – 132
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Location and Assessment of Hurricane
Andrew Damaged Vessels on Biscayne
Bay and Adjoining Shore Areas – 134

BODY FLUIDS
Diagnostic-Photographic Determination
of Drag/Lift/Torque Coefficients of High
Speed Rigid Body in Water Col-
umn – 64

BODY WEIGHT
Near-Infrared Spectroscopic Measure-
ments of Calf Muscle during Walking at
Simulated Reduced Gravity - Preliminary
Results – 164

BOILERS
Development of METHANE de-NOX Re-
burn Process for Wood Waste and Bio-
mass Fired Stoker Boilers - Final Report
- METHANE de-NOX Reburn Technol-
ogy Manual – 46

BONDING
Surface Bonding Effects in Compound
Semiconductors Nanoparticles: II. Phys-
ics and Chemistry of Semiconductor In-
terfaces (Preprint) – 34

BORANES
Berna Ion Source Discharge Simulation.
Presented at the 12th International Con-
ference on Ion Sources (ICIS 2007) in
Jeju, Korea on August 26-31,
2007 – 235

Status of ITEP Decaborane Ion Source
Program – 235

BORON ISOTOPES
Reversible Intercalation of Fluoride-
Anion Receptor Complexes in Graph-
ite – 87

BOSONS
Search for Higgs Boson Production in
Association with a W Boson in 1.96-TeV
Proton-Antiproton Collisions – 238

WW Production Cross Section Measure-
ment and Limits on Anomalous Trilinear
Gauge Couplings at sqrt(s) = 1.96-TeV,
(Thesis/Dissertation) – 254

BOUNDARIES
Measurements of Slope Current and En-
vironmental Geochemistry near the
Western Boundary of the Gulf of the
Farallones National Marine Sanctu-
ary – 47

BOUNDARY CONDITIONS
High-Order Non-Reflecting Boundary
Conditions for the Linearized Euler Equa-
tions – 224

BRAGG ANGLE
Fitting a Two-Component Scattering
Model to Polarimetric SAR Data from
Forests – 75

BRAIN
Mutational Analysis of Cell Types in
TSC – 151

BRANCHING (PHYSICS)
Measurement of the Branching Ratio of
the pi(sup 0) Dalitz Decay using K(sub L)
--> 3pi(sup 0) Decays from KTeV,
(Thesis/Dissertation) – 240

Study of the Rare Decay K(L) ---> pi0
Gamma Gamma at KTeV,
(Thesis/Dissertation) – 240

BRAZIL
Carbon and Certain Alloy Steel Wire Rod
from Brazil, Canada, Indonesia, Mexico,
Moldova, Trinidad and Tobago, and
Ukraine. Investigation Nos. 701-TA-417
and 731-TA-953, 954, 957-959, 961, and
962 (Review) – 52

BREADBOARD MODELS
Proposed Array-based Deep Space Net-
work for NASA – 23

BREAST
Breast Cancer Microvesicles as a Novel
Plasma Biomarker and Therapeutic Tar-
get (IDEA) – 157

Dietary Fat, Eicosanoids and Breast
Cancer Risk – 154

Identification of the Mechanisms Under-
lying Antiestrogen Resistance: Breast
Cancer Research Partnership between
FIU-UM Braman Family Breast Cancer
Institute – 154

Identification of Tumor Rejection Anti-
gens for Breast Cancer Using a Mouse
Tumor Rejection Model – 155

Manipulation of Nf-KappaB Activity in the
Macrophage Lineage as a Novel Thera-
peutic Approach – 150

One-Carbon Metabolism and Breast
Cancer Survival in a Population-Based
Study – 150

Regulatory T Cells and Host Anti-CML
Responses – 157

BREATHING APPARATUS
Heat Exchanger/Humidifier Trade Study
and Conceptual Design for the Constel-
lation Space Suit Portable Life Support
System Ventilation Subsystem – 167

BREMSSTRAHLUNG
Cross Sections for the Interactions of 1
eV - 100 MeV Electrons in Liquid Water
and Application to Monte-Carlo Simula-
tion of HZE Radiation Tracks – 308

BRIDGES (STRUCTURES)
Early Warning Corrosion Detection in
Post Tensioned Tendons. Summary Re-
port – 35

Early Warning Corrosion Detection in
Post Tensioned Tendons – 35

BRIDGES
Seismic Evaluation and Ranking of Em-
bankments for Bridges on and over the
Parkways in Western Kentucky – 119

BRIGHTNESS DISTRIBUTION
Preplanetary Nebulae: A Hubble Space
Telescope Imaging Survey and a New
Morphological Classification Sys-
tem – 293

BRIGHTNESS TEMPERATURE
Assessment of Climatologically and Me-
teorologically Driven Dynamic Ap-
proaches for Snow Depth Retrieval from
Space-borne Microwave Brightness
Temperature – 125

Titan’s Surface from Cassini RADAR
SAR and High Resolution Radiometry
Data of the First Five Flybys – 76

BRIGHTNESS
The HD 163296 Circumstellar Disk in
Scattered Light: Evidence of Time-
Variable Self-Shadowing – 290

BRINES
Efficient Parallel Simulation of CO2 Geo-
logic Sequestration in Saline Aqui-
fers – 49

BROADCASTING
Entering the Home Stretch. Report on
the Status of TV Broadcasters at the
Final Six Months of the Digital Television
Transition – 66

BROWNIAN MOVEMENTS
Convergence to Stationarity of Fractional
Brownian Storage – 195

Tandem Brownian Queues – 65

Transient Analysis of Brownian
Queues – 225

BUDGETING
The Resource Allocation Strategy Evalu-
ator (RASE): A Decision Support Tool for
Allocating Resources to Computer Net-
work Operations (CNO) Require-
ments – 207

BUFFERS
Note on Large-Buffer Asymptotics for
Generalized Processor Sharing with
Gaussian Inputs – 196

BUILDINGS
Analysis of Needs and Existing Capabili-
ties for Full-Scale Fire Resistance Test-
ing. (Revision) – 102

Attenuation of Radio Wave Signals
Coupled Into Twelve Large Building
Structures – 68

Evaluating Potential Hurricane and Ero-
sion Damage to Buildings in Coastal
North Carolina. A North Carolina Sea
Grant Working Paper – 132

Federal Energy Management: Address-
ing Challenges Through Better Plans and
Clarifying the Greenhouse Gas Emission
Measure Will Help Meet Long-Term
Goals for Buildings – 114

BUNCHING
Bunched Beam Stochastic Cooling
Simulations and Comparison with
Data – 236

Complete Scheme for a Muon Collider.
Proceedings of the COOL 07 Workshop,
Bad Kreuznach, Germany on September
10-14, 2007 – 235

Investigation of Possible CSR Induced
Energy Spread Effects with the A0 Pho-
toinjector Bunch Compressor – 244
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BUOYS
Validation of High Frequency Radar
Used in Ocean Surface Current Mapping
via in-situ Drifting Buoys – 94

C (PROGRAMMING LANGUAGE)
Maintaining Sanity in a Multilanguage
World – 205

C++ (PROGRAMMING LANGUAGE)
Maintaining Sanity in a Multilanguage
World – 205

CABIN ATMOSPHERES
Status of the ISS Trace Contaminant
Control System – 173

CALCIFEROL
Vitamin D Supplementation in an Antarc-
tic Ground Analog of Space Flight – 163

CALIBRATING
Design and Implementation of an Active
Calibration System for Weather Ra-
dars – 131

Numerical Simulation of Interaction of
Hypervelocity Particle Stream with a Tar-
get – 251

Performance of the Upgraded LTP-II at
the ALS Optical Metrology Labora-
tory – 268

Range Measurement as Practiced in the
Deep Space Network – 23

Recent Short Term Global Aerosol
Trends over Land and Ocean Dominated
by Biomass Burning – 120

The Ground Calibration and Spectral Re-
sponse of the Swift Burst Alert Telescope
(BAT) – 297

CALIFORNIA
A Dynamic Model of the Work Force at
the Naval Air Weapons Station China
Lake – 210

Spatial Disaggregation of CO2 Emis-
sions for the State of California – 110

CALIPSO (PATHFINDER SATELLITE)
CALIPSO Observations of Volcanic
Aerosol in the Stratosphere – 137

Estimating the Top Altitude of Optically
Thick Ice Clouds from Thermal Infrared
Satellite Observations using CALIPSO
Data – 139

CALORIMETERS
5.8 X-ray Calorimeters – 26

Alignment of the Near Detector Scintilla-
tor Modules Using Cosmic Ray
Muons – 231

CDF II 3D-Track Level 2 Trigger Up-
grade – 241

CAMERAS
Comparing Local Starbursts to High-
Redshift Galaxies: A Search for Lyman-
Break Analogs – 290

Juxtaposition of Inertial Navigation Sen-
sor and Camera Egomotion Estimates of
Ground Vehicle Trajectory: Results and
Implementation Details – 217

The Uses of a Polarimetric Cam-
era – 219

CANADA
Carbon and Certain Alloy Steel Wire Rod
from Brazil, Canada, Indonesia, Mexico,
Moldova, Trinidad and Tobago, and
Ukraine. Investigation Nos. 701-TA-417
and 731-TA-953, 954, 957-959, 961, and
962 (Review) – 52

CANCER
A Role for TACI in Prostate Neopla-
sia – 152

Breast Cancer Microvesicles as a Novel
Plasma Biomarker and Therapeutic Tar-
get (IDEA) – 157

Career Excess Mortality Risk from Diag-
nostic Radiological Exams Required for
Crewmembers Participating in Long Du-
ration Space Flight – 144

Dietary Fat, Eicosanoids and Breast
Cancer Risk – 154

Identification of the Mechanisms Under-
lying Antiestrogen Resistance: Breast
Cancer Research Partnership between
FIU-UM Braman Family Breast Cancer
Institute – 154

Identification of Tumor Rejection Anti-
gens for Breast Cancer Using a Mouse
Tumor Rejection Model – 155

Levels of Distress in Women at Risk for
Ovarian Cancer – 153

Manipulation of Nf-KappaB Activity in the
Macrophage Lineage as a Novel Thera-
peutic Approach – 150

Non-Invasive Nanodiagnostics of Cancer
(NINOC) – 145

One-Carbon Metabolism and Breast
Cancer Survival in a Population-Based
Study – 150

Regulatory T Cells and Host Anti-CML
Responses – 157

Societal Interactions in Ovarian Cancer
Metastases: A Quorum Sensing Hypoth-
esis – 149

CANOPIES (VEGETATION)
Fitting a Two-Component Scattering
Model to Polarimetric SAR Data from
Forests – 75

CANTILEVER BEAMS
Design and Testing of an Active Core for
Sandwich Panels – 103

CARBON DIOXIDE CONCENTRATION
Space Suit Environment Testing of the
Orion Atmosphere Revitalization Tech-
nology – 170

CARBON DIOXIDE
Capturing CO2 from Coal-Fired Power
Plants: Challenges for a Comprehensive
Strategy. CRS Report for Con-
gress – 112

Carbon Offsets: The U.S. Voluntary Mar-
ket Is Growing, but Quality Assurance
Poses Challenges for Market Partici-
pants – 113

Climate Change: Federal Actions Will
Greatly Affect the Viability of Carbon
Capture and Storage As a Key Mitigation
Option – 127

Community Acceptance of Carbon Cap-
ture and Sequestration Infrastructure:
Siting Challenges – 37

Efficient Parallel Simulation of CO2 Geo-
logic Sequestration in Saline Aqui-
fers – 48

Evaluation of Carbon Dioxide Sensors
for the Constellation Space Suit Life Sup-
port System for Surface Explora-
tion – 171

Final Report for Fractionation and Sepa-
ration of Polydisperse Nanoparticles into
Distinct Monodisperse Fractions Using
CO2 Expanded Liquids – 117

First Human Testing of the Orion Atmo-
sphere Revitalization Technology – 170

Forest Carbon Markets: Potential and
Drawbacks – 112

Investigation of Condensing Ice Heat Ex-
changers for MTSA Technology Develop-
ment – 166

Spatial Disaggregation of CO2 Emis-
sions for the State of California – 110

CARBON FIBER REINFORCED PLAS-
TICS

Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
crete Structures using Near-Field Micro-
wave Nondestructive Testing Meth-
ods – 32

CARBON FIBERS
Palladium-Doped Nanoporous Carbon
Fibers for Hydrogen Storage – 36

Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
crete Structures using Near-Field Micro-
wave Nondestructive Testing Meth-
ods – 32

Study of Composite Joint Strength with
Carbon Nanotube Reinforcement – 43

CARBON MONOXIDE
Early Validation Analyses of Atmospheric
Profiles from EOS MLS on the Aura
Satellite – 287

The Chemistry of Multiply Deuterated
Molecules in Protoplanetary Disks: I. The
Outer Disk – 49

CARBON NANOTUBES
Field Emission and Particle Sensing De-
vices Based on Arrayed Carbon Nano-
tubes and Related Nanostructures for
Defense Applications – 42

Final report: LDRD Project 79824 Car-
bon Nanotube Sorting via DNA-Directed
Self-Assembly – 31

Single Wall Nanotube Type-Specific
Functionalization and Separation – 55

Study of Composite Joint Strength with
Carbon Nanotube Reinforcement – 43
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CARBON STEELS
Carbon and Certain Alloy Steel Wire Rod
from Brazil, Canada, Indonesia, Mexico,
Moldova, Trinidad and Tobago, and
Ukraine. Investigation Nos. 701-TA-417
and 731-TA-953, 954, 957-959, 961, and
962 (Review) – 52

Circular Welded Carbon-Quality Steel
Pipe from China. Investigation Nos. 701-
TA-447 and 731-TA-1116 (Final) – 51

Determination of Corrosion Inhibitor Cri-
teria for Type III/IIIA Tanks During Salt
Dissolution Operations--Interim Re-
port – 46

CARBON
Carbon and Certain Alloy Steel Wire Rod
from Brazil, Canada, Indonesia, Mexico,
Moldova, Trinidad and Tobago, and
Ukraine. Investigation Nos. 701-TA-417
and 731-TA-953, 954, 957-959, 961, and
962 (Review) – 52

Carbon Offsets: The U.S. Voluntary Mar-
ket Is Growing, but Quality Assurance
Poses Challenges for Market Partici-
pants – 113

Climate Change: Federal Actions Will
Greatly Affect the Viability of Carbon
Capture and Storage As a Key Mitigation
Option – 127

Community Acceptance of Carbon Cap-
ture and Sequestration Infrastructure:
Siting Challenges – 37

Final report: LDRD Project 79824 Car-
bon Nanotube Sorting via DNA-Directed
Self-Assembly – 31

Forest Carbon Markets: Potential and
Drawbacks – 112

One-Carbon Metabolism and Breast
Cancer Survival in a Population-Based
Study – 150

CARBOXYL GROUP
A Disruption of ctpA Encoding Carboxy-
Terminal Protease Attenuates Burkhold-
eria mallei and Induces Partial Protection
in CD1 Mice – 149

CARBOXYLIC ACIDS
Field Studies of Concrete Containing
Salts of an Alkenyl-Substituted Succinic
Acid – 37

CARCINOGENS
Toxicology and Carcinogenesis Studies
of Propargyl Alcohol (CAS No. 107-19-7)
in F344/N Rats and B6C3F1 Mice. (Inha-
lation Studies.) – 30

CARDIOVASCULAR SYSTEM
Heart Rhythm Monitoring in the Constel-
lation Lunar and Launch/Landing EVA
Suit: Recommendations from an Expert
Panel – 163

Validation of Cardiovascular Parameters
During NASA’s Functional Task
Test – 142

CARDS
Army Medical Command Handbook for
the Government Purchase Card Pro-
gram – 278

Effective Presentation Media for Passen-
ger Safety I: Comprehension of Briefing
Card Pictorials and Pictograms – 8

Minex II: Performance of Fingerprint
Match-on-Card Algorithms. Phase II Re-
port – 179

CARGO AIRCRAFT
Military Airlift: The Joint Cargo Aircraft
Program – 13

CARGO
Expanding the Trade Space: An Analysis
of Requirements Tradeoffs Affecting Sys-
tem Design – 205

Stokes Efficiency of Molecular Motor-
Cargo Systems – 223

CARTESIAN COORDINATES
Notes on a Method to Transform Digi-
tized Coordinates to Geographic Coordi-
nates – 193

CAST ALLOYS
Non-Malleable Cast Iron Pipe Fittings
from China. Investigation No. 731-TA-
990 (Review) – 52

CASUALTIES
Comparison of Combat Casualty Statis-
tics Among US Armed Forces During
OEF/OIF – 223

EMS Response to Mass Casualty Inci-
dents: The Critical Importance of Auto-
matic Statewide Mutual Aid and MCI
Training – 155

Injury and Illness Casualty Distributions
during Operation Iraqi Freedom – 145

Medical Course of Action Tool-Disaster
(MCOAT-D) – 129

Medical Surveillance System & Medical
Effect Modeling Thrust Areas – 158

CATALOGS (PUBLICATIONS)
NASA Video Catalog – 283

CATALYSIS
Reversible Conversion Between Chemi-
cal and Electrical Energies Catalyzed bu
Ru Complexes Aimed to Construct Sus-
tainable Society – 48

CATALYSTS
Development of Transition
Metal/Chalcogen Based Cathode Cata-
lyst for PEM Fuel Cells. Final Report,
September 1, 2003-February 27,
2007 – 107

CATHODES
Development of Transition
Metal/Chalcogen Based Cathode Cata-
lyst for PEM Fuel Cells. Final Report,
September 1, 2003-February 27,
2007 – 107

CAVITIES
Electromagnetic Radiation (EMR) Cou-
pling to Complex Systems: Aperture
Coupling into Canonical Cavities in Re-
verberant and Anechoic Environments
and Model Validation – 249

Novel Photonic Crystal Cavities and Re-
lated Structures – 248

Parallel Computation of Integrated Elec-
tromagnetic Thermal and Structural Ef-
fects for Accelerator Cavities – 240

Wakefield and RF Kicks Due to Coupler
Asymmetry in TESLA-Type Accelerating
Cavities – 246

CEILINGS (METEOROLOGY)
Estimating the Top Altitude of Optically
Thick Ice Clouds from Thermal Infrared
Satellite Observations using CALIPSO
Data – 139

CELLS (BIOLOGY)
Pharmacological and Behavioral En-
hancement of Neuroplasticity in the
MPTP-Lesioned Mouse and Nonhuman
Primate – 152

CEMENTS
Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Executive Sum-
mary – 35

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Implementation
Guide – 38

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete – 34

Low Temperature Calorimetry Studies of
Hydrating Portland Cement Pastes – 45

Partnership for the Development of Nest
Generation Simulation Tools to Evaluate
Cementitious Barriers and Materials
Used in Nuclear Applications
8388 – 116

CENTRAL NERVOUS SYSTEM
Sensorimotor Adaptation Following Ex-
posure to Ambiguous Inertial Motion
Cues – 144

CERMETS
Large-Area Metallic Photonic Lattices for
Military Applications – 29

CERTIFICATION
Aviation Safety: FAA Has Taken Steps to
Determine That It Has Made Correct
Medical Certification Decisions – 6

Missile Defense Certification: Examina-
tion of the U.S. Navy Aegis Warship and
U.S. Army Patriot Crew Certification Pro-
cess – 208

Special Certification Review. Eclipse
Aviation Corporation Model EA500 Air-
plane – 13

CHANGE DETECTION
Detecting Change in Human Social Be-
havior Simulation – 206

Development of a Human Performance
Model as a Baseline for Automatic
Change Detection Software Capabilities
in Mine Warfare – 208

Social Network Change Detection – 70

CHANNELS (DATA TRANSMISSION)
Flow-Level Stability of Channel-Aware
Scheduling Algorithms – 73
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On the Use of Path Diversity with Bursty
Channels – 69

CHAOS
On Missing Nails and Distant Butterflies:
Clausewitzian Friction in Models of Com-
bat – 222

CHARACTERIZATION
Complexation of Actinides in Solution:
Thermodynamic Measurements and
Structural Characterization – 47

CHARPY IMPACT TEST
Charpy Machine Verification: Limits and
Uncertainty – 87

Dynamic Force Measurement: Instru-
mented Charpy Impact Testing – 88

CHECKOUT
Environmental Control and Life Support
Integration Strategy for 6-Crew Opera-
tions – 172

Making Use of a Decade of Widely Vary-
ing Historical Data: SARP Project ‘Full
Life-cycle Defect Management’ – 212

CHEMICAL ANALYSIS
Status of the ISS Trace Contaminant
Control System – 173

CHEMICAL BONDS
Detonation of Meta-stable Clusters – 48

CHEMICAL COMPOSITION
Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Executive Sum-
mary – 35

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Implementation
Guide – 38

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete – 34

CHEMICAL EFFECTS
Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Executive Sum-
mary – 35

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Implementation
Guide – 38

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete – 34

CHEMICAL ENGINEERING
Method to Assess the Vulnerability of
U.S. Chemical Facilities. Final Ver-
sion – 30

Persulfates from China. Investigation No.
731-TA-749 (Second Review) – 30

CHEMICAL EQUILIBRIUM
How Deep and Hot was Earth’s Magma
Ocean? Combined Experimental
Datasets for the Metal-silicate Partition-
ing of 11 Siderophile Elements - Ni, Co,
Mo, W, P, Mn, V, Cr, Ga, Cu and
Pd – 103

CHEMICAL REACTIONS
Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

Investigation Report: LPG Fire at Valero-
McKee Refinery (Four Injured, Total Re-
finery Evacuation, and Extended Shut-
down), Valero Energy Corporation, Sun-
ray, Texas, February 16, 2007 – 111

CHEMICAL WARFARE
Estimating the Permeation Resistance of
Nonporous Barrier Polymers to Sulfur
Mustand (HD) and Sarin (GB) Chemical
Warfare Agents Using Liquid Simu-
lants – 165

CHEMISTRY
Summer Research Institute Interfacial
and Condensed Phase Chemical Phys-
ics. 2007 Annual Report – 28

CHILDREN
Traffic Pollution and Children’s Health:
Refining Estimates of Exposure for the
East Bay Children’s Respiratory Health
Study – 112

CHINA
Circular Welded Carbon-Quality Steel
Pipe from China. Investigation Nos. 701-
TA-447 and 731-TA-1116 (Final) – 52

Export Controls: Challenges with Com-
merce’s Validated End-User Program
May Limit Its Ability to Ensure That Semi-
conductor Equipment Exported to China
Is Used as Intended – 78

Implications of the Chinese Anti-Satellite
Test for the USA Navy Surface
Forces – 21

Laminated Woven Sacks from China.
Investigation Nos. 701-TA-450 and 731-
TA-1122 (Final) – 30

Non-Malleable Cast Iron Pipe Fittings
from China. Investigation No. 731-TA-
990 (Review) – 52

Persulfates from China. Investigation No.
731-TA-749 (Second Review) – 30

CHROMATIN
Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA
Repair Foci – 143

CHROMIUM ALLOYS
TEM Examination of Advanced Alloys
Irradiated in ATR – 50

CHROMOSOME ABERRATIONS
Dose Response of gamma-rays and Iron
Nuclei Induction of Chromosome Aberra-
tions in Normal and Repair Deficient Cell
Lines – 159

CHROMOSOMES
Prediction of the Binding Modes of Hu-
man Ku70-SAP Domain with
DNA – 158

CIRCADIAN RHYTHMS
Short-Wavelength Countermeasures for
Circadian Desynchrony – 162

Working the Nightshift on the USS JOHN
C. STENNIS: Implications for Enhancing
Warfighter Effectiveness – 162

CIRCUITS
A Notation for Designing Restoring Logic
Circuitry in CMOS – 199

Front-End Electronics and Trigger Sys-
tems - Status and Challenges – 295

Probing Decoherence with Electromag-
netically Induced Transparency in Super-
conductive Quantum Circuits – 245

CITIES
Detection of IED Emplacement in Urban
Environments – 94

Evaluation of the Extent of Hurricane-
Induced Flooding. On Coastal Urban Ar-
eas in North Carolina – 132

The Impact of Educational Interventions
on Real & Stylized Cities – 274

CITRATES
Use of Potassium Citrate to Reduce the
Risk of Renal Stone Formation During
Spaceflight – 161

CIVIL AVIATION
Actions Needed to Minimuze Long, On-
Board Flight Delays – 12

Procedures Manual for the Approval of
Designs for Civil Aircraft – 13

CLASSICAL MECHANICS
Graphical Representation of Stability Cri-
teria - Summary – 240

CLASSIFICATIONS
Conversation Thread Extraction and
Topic Detection in Text-Based
Chat – 278

Nonextensive Entropic Kernels – 218

CLASSIFIERS
Final Report for Fractionation and Sepa-
ration of Polydisperse Nanoparticles into
Distinct Monodisperse Fractions Using
CO2 Expanded Liquids – 117

CLEAN ENERGY
Oregon Nanoscience and Microtechnolo-
gies Institute. Final Report Solar
DOE – 87

CLEANING
Annulus Closure Technology Develop-
ment Inspection/Salt Deposit Cleaning
Magnetic Wall Crawler – 114

CLIMATE CHANGE
Climate Change: Federal Actions Will
Greatly Affect the Viability of Carbon
Capture and Storage As a Key Mitigation
Option – 127

Climate Change. Planning Ahead for
South Carolina. Proceedings of the
South Carolina Sea Grant Consortium’s
Eight Annual Winter Conference, Colum-
bia, S.C., January 16, 1990 – 131
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Climate Projections Based on Emissions
Scenarios for Long-Lived and Short-
Lived Radiatively Active Gases and Aero-
sols: Synthesis and Assessment Product
3.2 – 138

Review of the Impacts of Climate Vari-
ability and Change Variability and
Change on Aeroallergens and Their As-
sociated Effects – 133

CLIMATE MODELS
Climate Projections Based on Emissions
Scenarios for Long-Lived and Short-
Lived Radiatively Active Gases and Aero-
sols: Synthesis and Assessment Product
3.2 – 138

Contributions of TRMM and GPM to
GEOSS – 123

The GEOS Chemistry Climate Model:
Comparisons to Satellite Data – 123

CLIMATE
Climate Change: Federal Actions Will
Greatly Affect the Viability of Carbon
Capture and Storage As a Key Mitigation
Option – 127

Climate Variation at Flagstaff, Arizona-
1950 to 2007 – 136

Evaluation of Ten Methods for Initializing
a Land Surface Model – 105

Independent Review of Simulation of Net
Infiltration for Present-Day and Potential
Future Climates. (MDL-NBS-HS-000023,
Rev 01) – 126

Multi-Decadal Variation of Aerosols:
Sources, Transport, and Climate Ef-
fects – 122

Smart Climatology Applications for Un-
dersea Warfare – 130

Wave Climate and Littoral Sediment
Transport Study for Virginia Beach, VA -
Rudee Inlet to Cape Henry, Hydraulic
Model Study – 129

CLIMATOLOGY

A New Look at Stratospheric Sudden
Warmings. Part 11. Evaluation of Nu-
merical Model Simulations – 137

Application of Satellite and Ground-
based Data to Investigate the UV Radia-
tive Effects of Australian Aerosols – 126

Assessment of Climatologically and Me-
teorologically Driven Dynamic Ap-
proaches for Snow Depth Retrieval from
Space-borne Microwave Brightness
Temperature – 125

Climate Projections Based on Emissions
Scenarios for Long-Lived and Short-
Lived Radiatively Active Gases and Aero-
sols: Synthesis and Assessment Product
3.2 – 138

Distinct Hydrological Signatures in Ob-
served Historical Temperature
Fields – 136

How Does Mediterranean Basin’s Atmo-
sphere Become Weak Moisture Source
During Negative Phase of NAO: Use of
AIRS, AMSR, TOVS, & TRMM Satellite
Datasets Over Last Two NAO Cycles to
Examine Governing Controls on
E-P – 123

Review of the Impacts of Climate Vari-
ability and Change Variability and
Change on Aeroallergens and Their As-
sociated Effects – 133

Smart Climatology Applications for Un-
dersea Warfare – 130

Validation of Aura Microwave Limb
Sounder Ozone by Ozonesonde and Li-
dar Measurements – 140

CLOCKS
Characterization of Periodic Variations in
the GPS Satellite Clocks – 184

Comparative Analysis of GPS Clock Per-
formance Using Both Code-Phase and
Carrier-Derived Pseudorange Observa-
tions – 184

Conference on IEEE 1588, Standard for
a Precision Clock Synchronization Proto-
col for Networked Measurement and
Control Systems, 2004 – 182

Development and Evaluation of GPS
Space Clocks for GPS III and Be-
yond – 119

The Nanokernel – 200

CLOSTRIDIUM BOTULINUM
An Alternative Approach to Combination
Vaccines: Intradermal Administration of
Isolated Components for Control of An-
thrax, Botulism, Plague and Staphylo-
coccal Toxic Shock – 147

Onset Dynamics of Type A Botulinum
Neurotoxin-Induced Paralysis – 146

CLOSURES
Annulus Closure Technology Develop-
ment Inspection/Salt Deposit Cleaning
Magnetic Wall Crawler – 114

CLOUD COVER
The Radiative Consistency of Atmo-
spheric Infrared Sounder and Moderate
Resolution Imaging Spectroradiometer
Cloud Retrievals – 126

CLOUD PHYSICS
Atmospheric, Cloud, and Surface Param-
eters Retrieved from Satellite Ultra-
spectral Infrared Sounder Measure-
ments – 106

CLOUDS
Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

CMOS
A Notation for Designing Restoring Logic
Circuitry in CMOS – 199

Hybrid CMOS/Nanodevice Integrated
Circuits Design and Fabrication – 81

COAL GASIFICATION
Advanced Gasification Mercury/Trace
Metal Control with Monolith Traps. Final
Scientific/Technical Report for Year 1
(July 1, 2005-February 28, 2007) – 118

COAL
Capturing CO2 from Coal-Fired Power
Plants: Challenges for a Comprehensive
Strategy. CRS Report for Con-
gress – 112

Fireside Corrosion Probes: An Up-
date – 47

COASTS
Airborne Lidar Surveys and Regional
Sediment Management – 93

Coastal Vulnerability Assessment of War
in the Pacific National Historical Park
(WAPA) to Sea-Level Rise – 285

Completion and Field Demonstration of a
Portable Coastal Observatory – 62

Coordinated Regional Benefit Studies of
Coastal Ocean Observing Sys-
tems – 129

Evaluating Potential Hurricane and Ero-
sion Damage to Buildings in Coastal
North Carolina. A North Carolina Sea
Grant Working Paper – 132

Evaluation of the Extent of Hurricane-
Induced Flooding. On Coastal Urban Ar-
eas in North Carolina – 132

Location and Assessment of Hurricane
Andrew Damaged Vessels on Biscayne
Bay and Adjoining Shore Areas – 134

Making USGS (USA Geological Survey)
Information Effective in the Electronic
Age. USGS Coastal and Marine Geology
Workshop Report. Held in Woods Hole,
Massachusetts on February 6-8,
2001 – 285

Vertical Datum Conversions for Regional
Coastal Management – 280

Willful Winds. Hurricane Andrew and
Louisiana’s Coast – 133

COATINGS
Comparison of the Isothermal Oxidation
Behavior of As-Cast Cu-17 Percent Cr
and Cu-17 Percent Cr-5 Percent Al – 52

Visualization of Coupling Current Paths
in Striated YBCO-Coated Conductors at
Frequencies up to 400 HZ – 44

X-ray Fluorescence Spectroscopy Study
of Coating Thickness and Base Metal
Composition – 101

CODE DIVISION MULTIPLE ACCESS
Robust GPS-Based Synchronization of
CDMA Mobile Networks – 72

CODERS
Design and Implementation of a Motor
Incremental Shaft Encoder – 82

CODING
A Disruption of ctpA Encoding Carboxy-
Terminal Protease Attenuates Burkhold-
eria mallei and Induces Partial Protection
in CD1 Mice – 149
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Performance Analysis of Decode-and-
Forward with Cooperative Diversity and
Alamouti Cooperative Space-Time Cod-
ing in Clustered Multihop Wireless Net-
works – 71

COEFFICIENTS
Atomic Data and Spectral Line Intensities
for CA XVII – 292

Diagnostic-Photographic Determination
of Drag/Lift/Torque Coefficients of High
Speed Rigid Body in Water Col-
umn – 64

COGNITION
Improving Situational Awareness on
Submarines Using Augmented Real-
ity – 168

COLLAPSE
Mechanical Collapse Testing on Alumi-
num Stiffened Panels for Marine Applica-
tions – 53

COLLECTION
U.S. EPA Library Collections Digitization
Process Report – 282

COLLIMATORS
Rotating Modulation Imager for the Or-
phan Source Search Problem – 115

COLLISIONS
Atomic Data and Spectral Line Intensities
for CA XVII – 292

High-Energy Colliding Crystals: A Theo-
retical Study – 236

Human Factors Study of Driver Assis-
tance Systems to Reduce Lane Depar-
tures and Side Collision Acci-
dents – 182

Measurement of the t Anti-t Production
Cross Section in p Anti-p Collisions at
s**(1/2) = 1.96-TeV Using Soft Muon
Tagging, (Thesis/Dissertation) – 239

COLLOCATION
Analysis of a Sparse Grid Stochastic
Collocation Method for Partial Differential
Equations with High-Dimensional Ran-
dom Input Data – 188

COLOR
Advances on ELIC Design Stud-
ies – 252

COMBAT
Comparison of Combat Casualty Statis-
tics Among US Armed Forces During
OEF/OIF – 223

Land Warrior (LW)/Mounted Warrior
(MW) DOTMLPF Assessment – 168

On Missing Nails and Distant Butterflies:
Clausewitzian Friction in Models of Com-
bat – 222

Optimization of Combat Logistics Force
Required to Support Major Combat Op-
erations – 226

Silica Nanofiber Combat Hemostat
(SINCH) – 145

COMBINATORIAL ANALYSIS
Algebraic and Combinatorial Methods in
the Theory of Set Addition – 197

COMBUSTION
Capturing CO2 from Coal-Fired Power
Plants: Challenges for a Comprehensive
Strategy. CRS Report for Con-
gress – 112

COMET TAILS
Encounter of the Ulysses Spacecraft with
the Ion Tail of Comet McNaught – 296

COMMAND AND CONTROL
Cyberwar Is Coming – 67

COMMERCE
Changing the Game: Using Expressive
Commerce (trademark) to Support De-
fense Mobility and Transportation Plan-
ning – 225

Defense AR Journal. Volume 14, Number
3, Dedcember 2007 – 273

Export Controls: Challenges with Com-
merce’s Validated End-User Program
May Limit Its Ability to Ensure That Semi-
conductor Equipment Exported to China
Is Used as Intended – 78

Hurricane Preparedness. For Commer-
cial Fishing Vessels Docks and Fish
Houses – 132

Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

Persulfates from China. Investigation No.
731-TA-749 (Second Review) – 30

COMMERCIAL AIRCRAFT
Actions Needed to Minimuze Long, On-
Board Flight Delays – 12

COMMERCIAL OFF-THE-SHELF PROD-
UCTS

Implementation of COTs Hardware in
Non-Critical Space Applications: A Brief
Tutorial – 199

Information Sharing for Computing Trust
Metrics on COTS Electronic Compo-
nents – 279

COMMODITIES
NIDS Cluster: Scalable, Stateful Network
Intrusion Detection on Commodity Hard-
ware – 185

COMMUNICATION NETWORKS
Defense Critical Infrastructure: Develop-
ing Training Standards and an Aware-
ness of Existing Expertise Would Help
DoD Assure the Availability of Critical
Infrastructure – 74

Enhancing Technology-Mediated Com-
munication: Tools, Analyses, and Predic-
tive Models – 70

iMAQ: An Integrated Mobile Ad-hoc QoS
Framework. Cross-Layer Design for Data
Accessibility in Mobile Ad Hoc Net-
works – 213

Investigating Resource Allocation in a
Standards-Based Grid Compute
Economy – 76

M/M/Infinity Transience: Tail Asymptotics
of Congestion Periods – 228

Net-Enabled Battle Command: System-
of-System Test and Evaluation Con-
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Alamouti Cooperative Space-Time Cod-
ing in Clustered Multihop Wireless Net-
works – 71

Robust GPS-Based Synchronization of
CDMA Mobile Networks – 71

Social Network Change Detection – 70

Spacelift Range Incremental Moderniza-
tion: Moving From a Strategy of Back-
ward Compatibility – 71

Transformational Communications Sys-
tems for DoD Net-Centric Opera-
tions – 274

COMMUNICATION SATELLITES
An Analysis of Military Use of Commer-
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Study of Equatorial Ionospheric Irregu-
larities with ROCSAT-1/IPEI Data for As-
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COMPACTING
National Crime Prevention and Privacy
Compact: Resource Materials – 270

COMPANION STARS
Chandra X-ray Grating Spectrometry of
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ability of the Sulfur and Silicon Emission
Lines – 293

COMPARATORS
Photonic Front-End and Comparator
Processor for a Sigma-Delta Modula-
tor – 83

COMPATIBILITY
Spacelift Range Incremental Moderniza-
tion: Moving From a Strategy of Back-
ward Compatibility – 71
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Ada 2005 on .NET and Mobile and Em-
bedded Devices – 204

Maintaining Sanity in a Multilanguage
World – 205

COMPLEX SYSTEMS
A Theoretical Solid Oxide Fuel Cell
Model for Systems Controls and Stability
Design – 16

COMPOSITE MATERIALS
Experimental Study of Composites and
Metal-Wire Joints – 33

Feasibility, Conceptual Design and Opti-
mization of a Large Composite Hybrid
Hull – 32

Impact Resistance of Environmental Bar-
rier Coated SiC/SiC Composites – 33
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Mechanics of Soft Biological Compos-
ites – 33

Nematic Liquids in Weak Capillary Poi-
seuille Flow: Structure Scaling Laws and
Effective Conductivity Implications – 57

Preservation of Missouri Transportation
Infrastructures: Life Expectancy Model-
ing for FRP Strengthened Concrete
Bridges – 28

Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
crete Structures using Near-Field Micro-
wave Nondestructive Testing Meth-
ods – 32

COMPOSITE STRUCTURES
Experimental Study of Composites and
Metal-Wire Joints – 33
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An Investigation of Certain Thermody-
namic Losses in Miniature Cryocool-
ers – 269

COMPRESSORS
Investigation of Possible CSR Induced
Energy Spread Effects with the A0 Pho-
toinjector Bunch Compressor – 244

COMPUTATIONAL FLUID DYNAMICS
Application of FUN3D and CFL3D to the
Third Workshop on CFD Uncertainty
Analysis – 1

Rescue Shuttle Flight Re-Entry: Control-
ling Astronaut Thermal Exposure – 19

Rotorcraft Downwash Flow Field Study
to Understand the Aerodynamics of He-
licopter Brownout – 14

The Development of Point Doppler Ve-
locimeter Data Acquisition and Process-
ing Software – 96

COMPUTATIONAL GRIDS
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Mesh Refinement Visualization – 191

COMPUTATION
Reversibility of Newton-Raphson Root-
Finding Method – 186

COMPUTER AIDED DESIGN
Automated Mask Creation from a 3D
Model Using Faethm – 84

CAD Model and Visual Assisted Control
System for NIF Target Area Position-
ers – 252

Computer Aided Method for System
Safety and Reliability Assess-
ments – 209
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Practices for Reconfigurable Computing:
Principles and Examples – 185

SNL Mechanical Computer Aided Design
(MCAD) Guide 2007 – 188

COMPUTER AIDED MAPPING
Digital Mapping of Sidescan Sonar Data
with the Woods Hole Image Processing
System Software – 192

COMPUTER ASSISTED INSTRUCTION
Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

COMPUTER INFORMATION SECURITY
Attacks and Defenses Utilizing Cross-
Layer Interactions in MANET – 213

Automatic Identification Technology for
Arms Room Management – 97

Computer Forensics: Results of Live Re-
sponse Inquiry vs. Memory Image Analy-
sis – 150

Computer Security Division Annual Re-
port, 2006 – 179

Cross-Layer Design For Large-Scale
Sensor Networks – 69

Cybersecurity and User Accountability in
the C-AD Control System – 184

Guide to NIST Information Security
Documents – 188

Information Security: Actions Needed to
Better Protect Los Alamos National
Laboratory’s Unclassified Computer Net-
work – 185

NIDS Cluster: Scalable, Stateful Network
Intrusion Detection on Commodity Hard-
ware – 184

President’s Identity Theft Task Force Re-
port, September 2008 – 282

Unauthorized and Insecure Internal Web
Servers are Connected to the Internal
Revenue Service Network – 194

COMPUTER NETWORKS
Bandwidth Trading Under Misaligned
Objectives: Decentralized Measurement-
Based Control – 176

Clandestine Message Passing in Virtual
Environments – 209

Compliance and Functional Testing of
IEEE 1451.1 for NCAP-to-NCAP Com-
munications in a Sensor Network – 79

Cross-Layer or Not? 10 dB or not 10 dB.
Panel Discussion – 213

Defense Critical Infrastructure: Develop-
ing Training Standards and an Aware-
ness of Existing Expertise Would Help
DoD Assure the Availability of Critical
Infrastructure – 74

Federal Plan for Advanced Networking
Research and Development – 187

Fluid-Flow Modeling of a Relay Node in
an IEEE 802.11 Wireless Ad-Hoc Net-
work – 175

Information Security: Actions Needed to
Better Protect Los Alamos National
Laboratory’s Unclassified Computer Net-
work – 185

Modeling Ping Times in First Person
Shooter Games – 189

Network Link Dimensioning – 227

NIDS Cluster: Scalable, Stateful Network
Intrusion Detection on Commodity Hard-
ware – 184

Overview of the Department of Defense
Net-Centric Data Strategy – 275

Performance Modeling of a Bottleneck
Node in an IEEE 802.11 Ad-Hoc Net-
work – 73

Random Graph Standard Network Met-
rics Distributions in ORA – 214

The Nanokernel – 200

The Resource Allocation Strategy Evalu-
ator (RASE): A Decision Support Tool for
Allocating Resources to Computer Net-
work Operations (CNO) Require-
ments – 207

The Team: Creating the Enabling Capa-
bility to Conduct Net-Centric Opera-
tions – 273

COMPUTER PROGRAMMING
Ada 2005 on .NET and Mobile and Em-
bedded Devices – 204

All We Need to Know About Software
Project Management, We Can Learn
from Watching Star Trek – 200

An Approach for Developing and Validat-
ing Libraries of Temporal Formal Specifi-
cations – 278

Commandments for a Productive Devel-
opment Environment – 202

Cooperative Appraisals for Capability
and Risk Evaluation – 203

Event Logic Assistant (Elan) – 202

Maintaining Sanity in a Multilanguage
World – 205

Preview of the Mission Assurance Analy-
sis Protocol (MAAP): Assessing Risk and
Opportunity in Complex Environ-
ments – 203

QoS Composition and Decomposition
Model in Uniframe – 204

Results of SEI Independent Research
and Development Projects – 204
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Some Axioms and Issues in the UFO
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Space Acquisitions: DOD’s Goals for Re-
solving Space Based Infrared System
Software Problems are Ambitious – 201

Two Finger Matching with Vendor SDK
Matchers – 181

Using TSP With a Multi-Disciplined
Project Management System – 202

COMPUTER PROGRAMS
All We Need to Know About Software
Project Management, We Can Learn
from Watching Star Trek – 201

An Approach for Developing and Validat-
ing Libraries of Temporal Formal Specifi-
cations – 278
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Application of FUN3D and CFL3D to the
Third Workshop on CFD Uncertainty
Analysis – 1

Digital Communications Over Non-
Fading and Fading Channels – 208

Evaluation of Ten Methods for Initializing
a Land Surface Model – 105

Level-2 Milestone 2351: Terascale Simu-
lation facility Upgrade. Milestone Report
for NNSA HQ – 191

Modeling and Simulation of a Non-
Coherent Frequency Shift Keying Trans-
ceiver Using a Field Programmable Gate
Array (FPGA) – 82
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Model in Uniframe – 204

SHOALS Toolbox: Software to Support
Visualization and Analysis of Large,
High-Density Data Sets – 98

Space Acquisitions: DOD’s Goals for Re-
solving Space Based Infrared System
Software Problems are Ambitious – 201

Survey of Software Problems with Im-
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The Next Step to Creating a More Effi-
cient Form of Paperless Contract-
ing – 210

The Sonar Simulation Toolset, Release
4.6: Science, Mathematics, and Algo-
rithms – 200

COMPUTER STORAGE DEVICES
Computer Forensics: Results of Live Re-
sponse Inquiry vs. Memory Image Analy-
sis – 151

SHOALS Toolbox: Software to Support
Visualization and Analysis of Large,
High-Density Data Sets – 98

COMPUTER SYSTEMS PROGRAMS
Computer Science Research Institute
2005 Annual Report of Activities – 174

COMPUTER TECHNIQUES
Biotic - Abiotic Interface Between they
Body and the Artificial Limb – 42

Computer Aided Method for System
Safety and Reliability Assess-
ments – 209

COMPUTERIZED SIMULATION
An Integrated Development Environment
for PMESII Model Authoring, Integration,
Validation and Debugging – 208

Automated Behavior Property Verifica-
tion Tool – 207

Expanding the Trade Space: An Analysis
of Requirements Tradeoffs Affecting Sys-
tem Design – 205

Framing Cultural Attributes for Human
Representation in Military Training and
Simulations – 219

High-Energy Colliding Crystals: A Theo-
retical Study – 236

MATREX: A Unifying Modeling and Simu-
lation Architecture for Live-Virtual-
Constructive Applications – 210

MATREX Leads the Way in Implement-
ing New DOD VV&A Documentation
Standards – 211

Model Simulations of Continuous Ion In-
terjection into EBIS Trap with Slanted
Electrostatic Mirror – 236

Modeling and Simulation of a Non-
Coherent Frequency Shift Keying Trans-
ceiver Using a Field Programmable Gate
Array (FPGA) – 82

Partnership for the Development of Nest
Generation Simulation Tools to Evaluate
Cementitious Barriers and Materials
Used in Nuclear Applications
8388 – 116

Technical Approach of the End to End
Deployment Simulation (E2EDS) – 201

The Impact of Educational Interventions
by Socio-Demographic Attribute – 274

The Impact of Educational Interventions
on Real & Stylized Cities – 274

Warfighter Readiness Research Division
2000 IMTA Conference Papers – 211

COMPUTERS
Accelerating Full Configuration Interac-
tion Calculations for Nuclear Struc-
ture – 257

Advanced Computing Tools and Models
for Accelerator Physics – 262

Cost-Benefit Analysis of Computer Re-
sources for Machine Learning – 191

The Nanokernel – 200

Verifying Correct Usage of Atomic Blocks
and Typestate: Technical Compan-
ion – 206

CONCRETE STRUCTURES
Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
crete Structures using Near-Field Micro-
wave Nondestructive Testing Meth-
ods – 32

CONCRETES
Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Executive Sum-
mary – 35

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Implementation
Guide – 38

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete – 34

Evaluation of MMFX 2 Steel Corrosion-
Resistant Dowel Bars in Jointed Plain
Concrete Pavement – 40

Field Studies of Concrete Containing
Salts of an Alkenyl-Substituted Succinic
Acid – 37

Partnership for the Development of Nest
Generation Simulation Tools to Evaluate
Cementitious Barriers and Materials
Used in Nuclear Applications
8388 – 116

Preservation of Missouri Transportation
Infrastructures: Life Expectancy Model-
ing for FRP Strengthened Concrete
Bridges – 28

Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
crete Structures using Near-Field Micro-
wave Nondestructive Testing Meth-
ods – 32

CONDUCTING POLYMERS
Multiple Branches of Ordered States of
Polymer Ensembles With the Onsager
Excluded Volume Potential – 60

Novel, Solvent-Free, Single Ion-
Conducting Polymer Electrolytes – 41

CONDUCTORS
Visualization of Coupling Current Paths
in Striated YBCO-Coated Conductors at
Frequencies up to 400 HZ – 44

CONFERENCES
Berna Ion Source Discharge Simulation.
Presented at the 12th International Con-
ference on Ion Sources (ICIS 2007) in
Jeju, Korea on August 26-31,
2007 – 235

Climate Change. Planning Ahead for
South Carolina. Proceedings of the
South Carolina Sea Grant Consortium’s
Eight Annual Winter Conference, Colum-
bia, S.C., January 16, 1990 – 131

Complete Scheme for a Muon Collider.
Proceedings of the COOL 07 Workshop,
Bad Kreuznach, Germany on September
10-14, 2007 – 235

Conference on IEEE 1588, Standard for
a Precision Clock Synchronization Proto-
col for Networked Measurement and
Control Systems, 2004 – 182

Conference on the Physics, Chemistry
and Biology of Water (3rd) Held in West
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(Abstracts) – 43

Executive Summary of the Workshop on
Polarization and Beam Energy Measure-
ments at the ILC – 256

Ionospheric Effects Symposium (IES),
2008. 12th International Ionospheric Ef-
fects Symposium, held May 13-15, 2008
in Alexandria, VA – 61

National Conference on Criminal History
Records: Brady and Beyond. Proceed-
ings of a BJS/SEARCH Conference.
Held in Washington, DC. on February
8-9, 1994 – 269

Precision Airdrop Technology Confer-
ence and Demonstration (4th) 2007 – 9
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Sixth Annual PKI R&D Workshop:
‘Applications-Driven PKI’ Proceed-
ings – 195

Warfighter Readiness Research Division
2000 IMTA Conference Papers – 211

CONFIGURATION INTERACTION
Accelerating Full Configuration Interac-
tion Calculations for Nuclear Struc-
ture – 257

CONFIGURATION MANAGEMENT
Federal Plan for Advanced Networking
Research and Development – 187

Risk and Work Configuration Manage-
ment as a Function of Integrated Safety
Management – 269

CONFINEMENT
Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

CONGESTION
Analysis of Congestion Periods of an
M/M/Inf-Queue – 190

Design Issues of a Back-Pressure-Based
Congestion Control Mechanism – 229

Feedback Fluid queue with Two Conges-
tion Control Thresholds – 197

M/M/Infinity Transience: Tail Asymptotics
of Congestion Periods – 228

CONGRESSIONAL REPORTS
Follow-Up Audit Report on FAA’S man-
agement of and Controls Over Memoran-
dums of Understanding – 4

CONNECTORS
Physics-Based Modeling and Assess-
ment of Mobile Landing Platform System
Design – 17

CONSERVATION
Advancing Migratory Bird Conservation
and Management by Using Radar: An
Interagency Collaboration – 86

CONSTELLATION PROGRAM
Human Rating Requirements for NASA’s
Constellation Program – 169

Orion Post-Landing Crew Thermal Con-
trol Modeling and Analysis Results – 90

CONSTELLATIONS
Defining Constellation Suit Helmet Field
of View Requirements Employing a Mis-
sion Segment Based Reduction Pro-
cess – 172

Development of a Compact Efficient
Cooling Pump for Space Suit Life Sup-
port Systems – 171
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Fact Sheet on the Roles and Responsi-
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Feasibility, Conceptual Design and Opti-
mization of a Large Composite Hybrid
Hull – 32

NPS-SCAT (Solar Cell Array Tester), The
Construction of NPS’ First Prototype
CubeSat – 301

Online Capacity Planning of Re-
pairs – 189

CONSUMABLES (SPACECRAFT)
Environmental Control and Life Support
Integration Strategy for 6-Crew Opera-
tions – 172

CONTAMINATION
Design and Simulation of a MEMS Struc-
ture for Electrophoretic and Dielectro-
phoretic Separation of Particles by Con-
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Determination of Rates and Extent of
Dechlorination in PCB-Contaminated
Sediments During Monitored Natural Re-
covery – 39

NIST Ionizing Radiation Safety Commit-
tee: Initial Report of Plutonium Contami-
nation at NIST Boulder – 38

Perchlorate Contamination of Drinking
Water: Regulatory Issues and Legislative
Actions – 44

Technical Guidelines for Environmental
Dredging of Contaminated Sedi-
ments – 45

CONTINENTAL SHELVES
Topographic Effects on the Anticyclonic
Vortex Evolution: A Modeling
Study – 90

usSEABED: Gulf of Mexico and Carib-
bean (Puerto Rico and U.S. Virgin Is-
lands) Offshore Surficial Sediment Data
Release – 141

CONTINUUM MODELING
Continuum Modeling of the Dynamics of
Externally Injection-locked Coupled Os-
cillator Arrays – 80

Mathematical Framework for Multiscale
Science and Engineering: The Varia-
tional Multiscale Method and Interscale
Transfer Operators – 191

CONTINUUMS
Lagrangian Continuum Dynamics in
ALEGRA – 186

CONTOURS
Fast Contour Descriptor Algorithm for
Supernova Image Classification – 301

CONTRACT MANAGEMENT
An Approach for Systematically Captur-
ing Value-Added Knowledge as Appli-
cable to Contracting – 276

How to Do More with Less: Handling an
Increased Workload While Maintaining
Human Capital Level – 276

The Next Step to Creating a More Effi-
cient Form of Paperless Contract-
ing – 210

CONTRACTORS
A Dynamic Model of the Work Force at
the Naval Air Weapons Station China
Lake – 210

Cooperative Appraisals for Capability
and Risk Evaluation – 203

Iraq Reconstruction Project Terminations
Represent a Range of Actions – 281

Review of Medicare Contractor Informa-
tion Security Program Evaluations for
Fiscal Year 2005 – 194

CONTROL STABILITY
A Theoretical Solid Oxide Fuel Cell
Model for Systems Controls and Stability
Design – 16

CONTROL SURFACES
Effect of Simulated Lunar Dust on the
Properties of Thermal Control Sur-
faces – 304

CONTROL SYSTEMS DESIGN
Control Techniques Guidelines for Auto-
mobile and Light-Duty Truck Assembly
Coatings – 55

Structural Model Tuning Capability in an
Object-Oriented Multidisciplinary Design,
Analysis, and Optimization Tool – 1

CONTROL THEORY
Controllability of Non-Newtonian Fluids
under Homogeneous Extensional
Flow – 89

CONTROLLABILITY
Controllability of Non-Newtonian Fluids
under Homogeneous Extensional
Flow – 89

CONTROLLERS
Controller Staffing: Observations on
FAA’S 10-Year Strategy for the Air Traffic
Controller Workforce – 7

Design Issues of a Back-Pressure-Based
Congestion Control Mechanism – 229

FAA Continues to make Progress in
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NIF ICCS Test Controller for Automated
& Manual Testing – 250

Observations on FAA’S Controller-Pilot
Data Link Communications Pro-
gram – 7

CONTROL
Topology Control from Bottom to
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CONVECTION CELLS
Effects of Deep Convection on Atmo-
spheric Chemistry – 122

CONVERGENCE
Convergence to Stationarity of Fractional
Brownian Storage – 195

CONVERSATION
Conversation Thread Extraction and
Topic Detection in Text-Based
Chat – 278

COOLERS
An Investigation of Certain Thermody-
namic Losses in Miniature Cryocool-
ers – 269
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COOLING
Bunched Beam Stochastic Cooling
Simulations and Comparison with
Data – 236

Cooling Properties of the Shuttle Ad-
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of an Environmental Chamber Experi-
ment – 169
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External-Feedback Laser Cooling of Mo-
lecular Gases – 42
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The SIM PlanetQuest Science Pro-
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Bandwidth-Sharing Networks Under a
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Levy-Driven Vacation Models with Corre-
lated Busy Periods and Service Interrup-
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Understanding QGP through Spectral
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Acid – 37
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Evaluation of MMFX 2 Steel Corrosion-
Resistant Dowel Bars in Jointed Plain
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Early Warning Corrosion Detection in
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Early Warning Corrosion Detection in
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Connection to the Space Pro-
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An Astrosocial Observation: The Nobel
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Dynamical Tuning of the Cosmological
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Cost-Benefit Analysis of Computer Re-
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Short-Wavelength Countermeasures for
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Measurements and Analysis of Longitu-
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COUPLERS
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COUPLING CIRCUITS
Visualization of Coupling Current Paths
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Launch-Off-Need Shuttle Hubble Rescue
Mission: Medical Issues – 161

Search for Particle Dark Matter Using
Cryogenic Germanium and Silicon De-
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High-Energy Colliding Crystals: A Theo-
retical Study – 236

CRYSTALS
Crossing Model for Regular A(sub n)-
Crystals – 177

Novel Photonic Crystal Cavities and Re-
lated Structures – 248

Stability and Structure of the Interface
between a Metallic Glass and Its Congru-
ent Crystal Phases – 51

CUES
Sensorimotor Adaptation Following Ex-
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Cross Sections for the Interactions of 1
eV - 100 MeV Electrons in Liquid Water
and Application to Monte-Carlo Simula-
tion of HZE Radiation Tracks – 308

Fundamentals of Energy Transport in
Nanofluids (December 1, 2003-
November 30, 2007) – 259

ENGLISH LANGUAGE
Pilot English Language Proficiency and
the Prevalence of Communication Prob-
lems at Five U.S. Air Route Traffic Con-
trol Centers – 8

ENVIRONMENT MANAGEMENT
Annual Site Environmental Report: 2006
for Stanford Linear Accelerator Cen-
ter – 259

ENVIRONMENT MODELS
An Integrated Development Environment
for PMESII Model Authoring, Integration,
Validation and Debugging – 208

ENVIRONMENT PROTECTION
U.S. EPA Library Collections Digitization
Process Report – 282

A-24



ENVIRONMENTAL CONTROL
Launch-Off-Need Shuttle Hubble Rescue
Mission: Medical Issues – 161

Status of the ISS Trace Contaminant
Control System – 173

ENVIRONMENTAL TRANSPORT
Complexation of Actinides in Solution:
Thermodynamic Measurements and
Structural Characterization – 47

ENZYME ACTIVITY
Dose Response of gamma-rays and Iron
Nuclei Induction of Chromosome Aberra-
tions in Normal and Repair Deficient Cell
Lines – 159

Enhancement of Dendritic Cell-Based
Immunotherapy Using a Small Molecule
TGF-beta Receptor Type I Kinase Inhibi-
tor – 153

EPIDEMIOLOGY
Review of the Impacts of Climate Vari-
ability and Change Variability and
Change on Aeroallergens and Their As-
sociated Effects – 134

EPITHELIUM
A Role for TACI in Prostate Neopla-
sia – 152

EQUATIONS OF STATE
Hydrodynamics in Heavy Ion Collisions
and QCD Equation of State (April 21-22,
2008) – 233

EQUATORIAL ATMOSPHERE
Statistical Issues for Uncontrolled Reen-
try Hazards – 25

EQUATORIAL REGIONS
Intraseasonal Variations of the Tropical
Total Ozone and their Connection to the
Madden-Julian Oscillation – 140

EQUILIBRIUM EQUATIONS
Atomic Data and Spectral Line Intensities
for CA XVII – 292

EROSION
Evaluating Potential Hurricane and Ero-
sion Damage to Buildings in Coastal
North Carolina. A North Carolina Sea
Grant Working Paper – 132

ERROR ANALYSIS
Application of FUN3D and CFL3D to the
Third Workshop on CFD Uncertainty
Analysis – 1

GPS-Based Time Error Estimates Pro-
vided by Smoothing, Wiener, and Kal-
man Filters: A Comparative Study – 246

Studies of Operational Measurement of
ROC Curve on Large Fingerprint Data
Sets using Two-Sample Boot-
strap – 187

ERRORS
GPS-Based Time Error Estimates Pro-
vided by Smoothing, Wiener, and Kal-
man Filters: A Comparative Study – 246

Post-Processing V&V Level II ASC Mile-
stone (2360) Results – 174

ESCHERICHIA
Design and Simulation of a MEMS Struc-
ture for Electrophoretic and Dielectro-
phoretic Separation of Particles by Con-
tactless Electrodes – 79

ESTIMATES
A Path Following Algorithm for Sparse
Pseudo-Likelihood Inverse Covariance
Estimation (SPLICE) – 221

Anticipating Cycle 24 Minimum and its
Consequences: An Update – 306

Baffin Bay Ice Drift and Export: 2002-
2007 – 138

Juxtaposition of Inertial Navigation Sen-
sor and Camera Egomotion Estimates of
Ground Vehicle Trajectory: Results and
Implementation Details – 217

Network Link Dimensioning – 227

Resource Dimensioning through Buffer
Sampling – 178

Traffic Pollution and Children’s Health:
Refining Estimates of Exposure for the
East Bay Children’s Respiratory Health
Study – 112

ESTIMATING
Estimating Patient Condition Codes Us-
ing Data Mining Techniques – 275

Estimating the Permeation Resistance of
Nonporous Barrier Polymers to Sulfur
Mustand (HD) and Sarin (GB) Chemical
Warfare Agents Using Liquid Simu-
lants – 165

Smart Dimensioning of IP Network
Links – 176

State-Dependent Importance Sampling
for a Jackson Tandem Network – 91

ETHICS
The Moral and Ethical Implications of
Precision-Guided Munitions – 286

ETIOLOGY
A Disruption of ctpA Encoding Carboxy-
Terminal Protease Attenuates Burkhold-
eria mallei and Induces Partial Protection
in CD1 Mice – 149

EUCLIDEAN GEOMETRY
Understanding QGP through Spectral
Functions and Euclidean Correlators,
April 23-25, 2008 – 232

EUKARYOTES
Design and Simulation of a MEMS Struc-
ture for Electrophoretic and Dielectro-
phoretic Separation of Particles by Con-
tactless Electrodes – 79

EUROPE
Europe’s Dependence on Russian Natu-
ral Gas: Perspectives and Recommen-
dations for a Long-Term Strategy – 60

EVALUATION
Cooperative Appraisals for Capability
and Risk Evaluation – 203

Float Technology Development – 129

Improving Test Throughput on a Navy
Open-Air Test and Evaluation
Range – 63

Net-Enabled Battle Command: System-
of-System Test and Evaluation Con-
cept – 214

Proceedings of the 2nd NIST LADAR
Performance Evaluation Workshop:
March 15-16, 2005 – 266

Standardized UXO Technology Demon-
stration Site Blind Grid Scoring Record
Number 909 (Sky Research, Inc.) – 94

Standardized UXO Technology Demon-
stration Site Desert Extreme Scoring
Record Number 911 (Sky Research,
Inc.) – 95

Standardized UXO Technology Demon-
stration Site Moguls Scoring Record
Number 912 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
No. 908 – 96

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
Number 910 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Woods Scoring Record
Number 902 (Sky Research, Inc.) – 95

The Four-Element Framework: An Inte-
grated Test and Evaluation Strat-
egy – 63

EVAPORATION
Evaluation of Ten Methods for Initializing
a Land Surface Model – 105

How Does Mediterranean Basin’s Atmo-
sphere Become Weak Moisture Source
During Negative Phase of NAO: Use of
AIRS, AMSR, TOVS, & TRMM Satellite
Datasets Over Last Two NAO Cycles to
Examine Governing Controls on
E-P – 123

Mass Remaining During Evaporation of
Sessile Drop – 43

Testing and Model Correlation of Subli-
mator Driven Coldplate Coupons – 92

EVAPORATORS
High-Pressure Oxygen Generation for
Outpost EVA – 89

EXCLUSION
Characterization of Clinically Attenuated
Burkholderia mallei by Whole-Genome
Sequencing: Candidate Strain for Exclu-
sion from Select Agent Lists – 148

EXERCISE PHYSIOLOGY
Exer-Genie(Registered Trademark) Ex-
ercise Device Hardware Evalua-
tion – 164

Heart Rhythm Monitoring in the Constel-
lation Lunar and Launch/Landing EVA
Suit: Recommendations from an Expert
Panel – 163

EXHAUST EMISSION
Federal Energy Management: Address-
ing Challenges Through Better Plans and
Clarifying the Greenhouse Gas Emission
Measure Will Help Meet Long-Term
Goals for Buildings – 115

A-25



National Emission Standards for Hazard-
ous Air Pollutants, Calendar Year 2007.
Nevada Test Site – 114

EXHAUST GASES
Federal Energy Management: Address-
ing Challenges Through Better Plans and
Clarifying the Greenhouse Gas Emission
Measure Will Help Meet Long-Term
Goals for Buildings – 115

National Emission Standards for Hazard-
ous Air Pollutants, Calendar Year 2007.
Nevada Test Site – 114

EXPLOSIONS
Detonation of Meta-stable Clusters – 48

Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

EXPLOSIVE DEVICES
Detection of IED Emplacement in Urban
Environments – 94

Investigation of Corrosion in Semicon-
ductor Bridge Explosive Devices – 85

EXPLOSIVES DETECTION
Standardized UXO Technology Demon-
stration Site Blind Grid Scoring Record
No. 900 – 93

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
No. 908 – 96

EXPLOSIVES
Investigation of Corrosion in Semicon-
ductor Bridge Explosive Devices – 85

Perchlorate Contamination of Drinking
Water: Regulatory Issues and Legislative
Actions – 44

EXPOSURE
Career Excess Mortality Risk from Diag-
nostic Radiological Exams Required for
Crewmembers Participating in Long Du-
ration Space Flight – 144

Depression and Pesticide Exposures
Among Private Pesticide Applicators En-
rolled in the Agricultural Health
Study – 110

Draft Scope and Methods Plan for
Risk/Exposure Assessment: Secondary
NAAQS Review for Oxides of Nitrogen
and Oxides of Sulfur – 112

NIOSH Health Hazard Evaluation Re-
port: HETA No. 2003-0206-3067, Evalu-
ation of Radiation Exposure to TSA Bag-
gage Screeners. Transportation Security
Administration, Washington DC, Sep-
tember 2008 – 5

Risk and Exposure Assessment to Sup-
port the Review of the SO(sub 2) Primary
National Ambient Air Quality Standards:
First Draft – 117

Savannah River Site Capabilities for
Conducting Ingestion Pathway Conse-
quence Assessments for Emergency Re-
sponse – 116

Traffic Pollution and Children’s Health:
Refining Estimates of Exposure for the
East Bay Children’s Respiratory Health
Study – 112

Vitamin D Supplementation in an Antarc-
tic Ground Analog of Space Flight – 162

EXTRACTION
A Field Study in Static Extraction of Runt-
ime Architectures – 210

Beam-Based Alignment, Tuning and
Beam Dynamics Studies for the ATF2
Extraction Line and Final Focus Sys-
tem – 256

Conversation Thread Extraction and
Topic Detection in Text-Based
Chat – 278

Rescue Shuttle Flight Re-Entry: Control-
ling Astronaut Thermal Exposure – 19

Side Extraction duoPIGatron-Type Ion
Source – 235

Vision-Based Interest Point Extraction
Evaluation in Multiple Environ-
ments – 168

EXTRASOLAR PLANETS
Direct UV/Optical Imaging of Stellar Sur-
faces: The Stellar Imager (SI) Vision Mis-
sion – 289

Luciola Hypertelescope Space Observa-
tory – 291

The SIM PlanetQuest Science Pro-
gram – 299

EXTRATERRESTRIAL MATTER
Neutron Stars and Thermonuclear X-ray
Bursts – 295

EXTRATERRESTRIAL RADIATION
Detector Arrays for the James Webb
Space Telescope Near-Infrared Spec-
trograph – 294

Pion and Kaon Lab Frame Differential
Cross Sections for Intermediate Energy
Nucleus-Nucleus Collisions – 308

EXTRAVEHICULAR ACTIVITY
Defining Constellation Suit Helmet Field
of View Requirements Employing a Mis-
sion Segment Based Reduction Pro-
cess – 172

Development of a Prototype Water Pump
for Future Space Suit Applica-
tions – 173

Evaluation of Carbon Dioxide Sensors
for the Constellation Space Suit Life Sup-
port System for Surface Explora-
tion – 171

Propensity and Risk Assessment for So-
lar Particle Events: Consideration of In-
tegral Fluence at High Proton Ener-
gies – 307

Space Suit Environment Testing of the
Orion Atmosphere Revitalization Tech-
nology – 170

Survey of Software Problems with Im-
pacts to ‘Campout’ Protocol Extravehicu-
lar Activity (EVA) Prebreathe – 211

EXTRAVEHICULAR MOBILITY UNITS
Development of a Compact Efficient
Cooling Pump for Space Suit Life Sup-
port Systems – 172

EXTREME ULTRAVIOLET RADIATION
Influence of Base and PAG on Deprotec-
tion Blur in EUV Photoresists and Some
Thoughts on Shot Noise – 260

EXTREMELY HIGH FREQUENCIES
Proposed Array-based Deep Space Net-
work for NASA – 23

EXTRUDING
Ultimate Strength and Optimization of
Aluminum Extrusions – 50

FABRICATION
Aluminum Structure Design and Fabrica-
tion Guide – 54

Float Technology Development – 129

Hybrid CMOS/Nanodevice Integrated
Circuits Design and Fabrication – 81

FADING
Digital Communications Over Non-
Fading and Fading Channels – 208

FAILURE
Should your Projects’ Leaders be on
Springer? – 205

Simulation Assisted Risk Assessment
Applied to Launch Vehicle Conceptual
Design – 21

Terrestrial Photovoltaic Module Acceler-
ated Test-to-Failure Protocol – 108

FAR INFRARED RADIATION
Terahertz Gain on Inter-Valence-Band
Transitions in Multilayer Delta-Doped
p-GaAs Structures – 99

FARADAY EFFECT
Algorithm for Unfolding Current from
Faraday Rotation Measurement – 260

FATIGUE (MATERIALS)
Fatigue Behavior of a Third Generation
PM Disk Superalloy – 50

FATIGUE TESTS
Fatigue Behavior of a Third Generation
PM Disk Superalloy – 50

FATTY ACIDS
Dietary Fat, Eicosanoids and Breast
Cancer Risk – 154

FEASIBILITY
Feasibility, Conceptual Design and Opti-
mization of a Large Composite Hybrid
Hull – 33

Feasibility Study of Vapor-Mist Phase
Reaction Lubrication Using a Thioether
Liquid – 16

Lattice Based Extended Formulations for
Integer Linear Equality Systems – 175

Low-Cost, High-Efficiency Periodic Flow
Gas Turbine for Distributed Energy Gen-
eration – 15

A-26



FEDERAL BUDGETS
Federal Funding Accountability and
Transparency Act: Implementation and
Proposed Amendments (Updated Octo-
ber 22, 2008) – 286

FEEDBACK CONTROL
Feedback Fluid queue with Two Conges-
tion Control Thresholds – 198

Using Feedback to Control Deadtime in
the CDF Trigger System – 242

FEEDBACK
Design Issues of a Back-Pressure-Based
Congestion Control Mechanism – 229

External-Feedback Laser Cooling of Mo-
lecular Gases – 42

Feedback Fluid queue with Two Conges-
tion Control Thresholds – 197

FEMALES
Arterial Structure and Function in
Women and Men Following Long Dura-
tion Bed Rest – 143

Baroreflex Sensitivity Decreases During
90-Day Bed Rest – 141

LBNP Exercise Protects Aerobic Capac-
ity and Sprint Speed of Female Twins
during 30 days of Bed Rest – 164

Levels of Distress in Women at Risk for
Ovarian Cancer – 153

FERROMAGNETIC MATERIALS
Theoretical Investigations of Two Si-
Based Spintronic Materials – 252

FIBER COMPOSITES
Preservation of Missouri Transportation
Infrastructures: Life Expectancy Model-
ing for FRP Strengthened Concrete
Bridges – 28

Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
crete Structures using Near-Field Micro-
wave Nondestructive Testing Meth-
ods – 32

Preservation of Missouri Transportation
Infrastructures: Validation of FRP Com-
posite Technology through Field Testing
In-Situ Load Testing of Bridges P-962,
T-530, X-495, X-596 and Y-298 – 32

Study of Composite Joint Strength with
Carbon Nanotube Reinforcement – 43

FIBER OPTICS
Preservation of Missouri Transportation
Infrastructures: Strain Determination by
Fiber Optics (Task V3. Load Tests and
Monitoring Sub-Task 3.6) – 102

FIELD EFFECT TRANSISTORS
Hybrid MOSFET/Driver for Ultra-Fast
Switching – 81

FIELD EMISSION
Field Emission and Particle Sensing De-
vices Based on Arrayed Carbon Nano-
tubes and Related Nanostructures for
Defense Applications – 42

FIELD OF VIEW
Defining Constellation Suit Helmet Field
of View Requirements Employing a Mis-
sion Segment Based Reduction Pro-
cess – 172

Millivision Millimeter Wave Imag-
ers – 84

FIELD TESTS
Preservation of Missouri Transportation
Infrastructures: Validation of FRP Com-
posite Technology through Field Testing
In-Situ Load Testing of Bridges P-962,
T-530, X-495, X-596 and Y-298 – 32

FIELD-PROGRAMMABLE GATE ARRAYS
An FPGA-based Doppler Processor for a
Spaceborne Precipitation Radar – 75

Modeling and Simulation of a Non-
Coherent Frequency Shift Keying Trans-
ceiver Using a Field Programmable Gate
Array (FPGA) – 82

Resource Awareness FPGA Design
Practices for Reconfigurable Computing:
Principles and Examples – 185

FIGHTER AIRCRAFT
Identification of Human Factors Con-
cerns in Joint Strike Fighter and Training
Recommendations – 2

Navy F/A-18E/F Super Hornet and EA-
18G Growler Aircraft: Background and
Issues for Congress (Updated October 2,
2008) – 14

Resampling Statistics for the F-22A Lot 5
Suitability Analysis – 12

FINGERS
Nonparametric Statistical Data Analysis
of Fingerprint Minutiae Exchange with
Two-Finger Fusion – 180

Two Finger Matching with Vendor SDK
Matchers – 181

FINITE DIFFERENCE THEORY
High-Order Non-Reflecting Boundary
Conditions for the Linearized Euler Equa-
tions – 224

FINITE ELEMENT METHOD
A High-Order, Adaptive, Discontinuous
Galerkin Finite Element Method for the
Reynolds-Averaged Navier-Stokes
Equations – 221

Fatigue Behavior of a Third Generation
PM Disk Superalloy – 50

Precise Determination of the Zero-
Gravity Surface Figure of a Mirror without
Gravity-Sag Modeling – 296

Shock Capturing with PDE-Based Artifi-
cial Viscosity for an Adaptive, Higher-
Order Discontinuous Galerkin Finite Ele-
ment Method – 221

Structural Model Tuning Capability in an
Object-Oriented Multidisciplinary Design,
Analysis, and Optimization Tool – 1

FIRES
Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

Investigation Report: LPG Fire at Valero-
McKee Refinery (Four Injured, Total Re-
finery Evacuation, and Extended Shut-
down), Valero Energy Corporation, Sun-
ray, Texas, February 16, 2007 – 111

Orion Emergency Mask Approach – 22

FISHERIES
Hurricane Preparedness. For Commer-
cial Fishing Vessels Docks and Fish
Houses – 132

FISHES
Hurricane Preparedness. For Commer-
cial Fishing Vessels Docks and Fish
Houses – 132

FITTINGS
Non-Malleable Cast Iron Pipe Fittings
from China. Investigation No. 731-TA-
990 (Review) – 52

FLAMMABILITY
Analysis of Needs and Existing Capabili-
ties for Full-Scale Fire Resistance Test-
ing. (Revision) – 102

FLASHBACK
Flashback Characteristics of Syngas-
Type Fuels Under Steady and Pulsating
Conditions. Final Report – 17

FLIGHT CONDITIONS
Applications of a Forward-Looking Inter-
ferometer for the On-board Detection of
Aviation Weather Hazards – 15

FLIGHT CONTROL
Mentoring SFRM: A New Approach to
International Space Station Flight Con-
troller Training – 19

Rotorcraft Downwash Flow Field Study
to Understand the Aerodynamics of He-
licopter Brownout – 14

Structural Model Tuning Capability in an
Object-Oriented Multidisciplinary Design,
Analysis, and Optimization Tool – 1

FLIGHT CREWS
Environmental Control and Life Support
Integration Strategy for 6-Crew Opera-
tions – 172

Human Rating Requirements for NASA’s
Constellation Program – 169

Rescue Shuttle Flight Re-Entry: Control-
ling Astronaut Thermal Exposure – 19

FLIGHT HAZARDS
Statistical Issues for Uncontrolled Reen-
try Hazards – 25

FLIGHT MANAGEMENT SYSTEMS
Mentoring SFRM: A New Approach to
International Space Station Flight Con-
troller Training – 19

A-27



FLIGHT OPERATIONS
Effects of Extreme Sleep Deprivation on
Human Performance. Idaho Academy of
Science Symposium and Meeting (Pre-
print) – 10

FLIGHT SAFETY
Identification of Human Factors Con-
cerns in Joint Strike Fighter and Training
Recommendations – 2

FLIGHT SIMULATORS
Flight Simulator for ATF2 - A Mechanism
for International Collaboration in the Writ-
ing and Deployment of Online Beam Dy-
namics Algorithms – 256

FLOATS
Float Technology Development – 129

FLOODS
Evaluation of the Extent of Hurricane-
Induced Flooding. On Coastal Urban Ar-
eas in North Carolina – 132

FLOW DISTRIBUTION
On the Equilibria of the Extended Nem-
atic Polymers under Elongational
Flow – 58

Performance Analysis of Differentiated
Resource-Sharing in a Wireless Ad-Hoc
Network – 75

FLOW EQUATIONS
Transformed Flux-Form Semi-
Lagrangian Scheme – 131

FLOW STABILITY
Flow-Level Stability of Channel-Aware
Scheduling Algorithms – 73

FLOW VELOCITY
Development of a Prototype Water Pump
for Future Space Suit Applica-
tions – 174

FLOW
Controllability of Non-Newtonian Fluids
under Homogeneous Extensional
Flow – 89

FLUENCE
Final Report on LDRD Project 105967:
Exploring the Increase in GaAs Photo-
diode Responsivity with Increased Neu-
tron Fluence – 84

The Selection of Q-Switch for a 350mJ
Air-borne 2-micron Wind Lidar – 99

FLUID DYNAMICS
Chandra X-ray Grating Spectrometry of
Eta Carinae near X-ray Minimum: I. Vari-
ability of the Sulfur and Silicon Emission
Lines – 293

FLUID FLOW
Feedback Fluid queue with Two Conges-
tion Control Thresholds – 198

Fluid Flow, Solute Mixing and Precipita-
tion in Porous Media. (April 19,
2007) – 48

Fluid Model for a Relay Node in an Ad
Hoc Network: Evaluation of Resource
Sharing Policies – 77

Fluid-Flow Modeling of a Relay Node in
an IEEE 802.11 Wireless Ad-Hoc Net-
work – 175

Generic Class of Two-Node Queueing
Systems – 197

Performance Analysis of Differentiated
Resource-Sharing in a Wireless Ad-Hoc
Network – 75

The Development of Point Doppler Ve-
locimeter Data Acquisition and Process-
ing Software – 96

Transient Analysis of Markov-Fluid-
Driven Queues – 91

FLUID MECHANICS
Computational Design and Analysis of
Flatback Airfoil Wind Tunnel Experi-
ment – 88

FLUORINATION
Reversible Intercalation of Fluoride-
Anion Receptor Complexes in Graph-
ite – 87

FLUX PINNING
Flux Pinning Enhancement in
YBa2Cu3O7-x Films with BaSnO3 Nano-
particles – 45

FLUX (RATE)
Flux Pinning Enhancement in
YBa2Cu3O7-x Films with BaSnO3 Nano-
particles – 45

FLY BY WIRE CONTROL
A Theoretical Solid Oxide Fuel Cell
Model for Systems Controls and Stability
Design – 16

FOAMS
Foam Density Sensitivity Study for the
9977 Package – 90

FOCAL PLANE DEVICES
640 x 512 Pixels Long-Wavelength Infra-
red (LWIR) Quantum-Dot Infrared Photo-
detector (QDIP) Imaging Focal Plane Ar-
ray – 97

FORCE DISTRIBUTION
The Inner Workings of Magnetic Recon-
nection – 107

FORECASTING
Anticipating Cycle 24 Minimum and its
Consequences: An Update – 307

Diagnosing Long Running LP Models in
the Army Civilian Forecasting Sys-
tem – 226

Evaluation of Ten Methods for Initializing
a Land Surface Model – 105

Forty-Eight Hour Atmospheric Dispersion
Forecasts at Selected Locations in the
USA – 134

FSL (Forecast Systems Laboratory) in
Review, 2003-2004 – 135

FSL (Forecast Systems Laboratory) in
Review, 2004-2005 – 134

FORESTS
Fitting a Two-Component Scattering
Model to Polarimetric SAR Data from
Forests – 75

Forest Carbon Markets: Potential and
Drawbacks – 112

Measurements of Ammonia at Blodgett
Forest – 117

Standardized UXO Technology Demon-
stration Site Woods Scoring Record
Number 902 (Sky Research, Inc.) – 95

FORMULATIONS
What Next for Networks and Net-
wars – 271

FORWARD SCATTERING
Fitting a Two-Component Scattering
Model to Polarimetric SAR Data from
Forests – 75

FOSSIL FUELS
Fireside Corrosion Probes: An Up-
date – 47

Materials and Component Development
for Advanced Turbine Systems
(2008) – 16

Steamside Oxidation Behavior of Experi-
mental 9CR Steels – 53

FOURIER SERIES
Multiple Branches of Ordered States of
Polymer Ensembles With the Onsager
Excluded Volume Potential – 60

FOURIER TRANSFORMATION
Applications of a Forward-Looking Inter-
ferometer for the On-board Detection of
Aviation Weather Hazards – 15

FRACTIONATION
Final Report for Fractionation and Sepa-
ration of Polydisperse Nanoparticles into
Distinct Monodisperse Fractions Using
CO2 Expanded Liquids – 117

FRACTURING
Impact Resistance of Environmental Bar-
rier Coated SiC/SiC Composites – 34

FRAGMENTS
Blast and Fragment Protective Sandwich
Panel Concepts for Stainless Steel
Monohull Designs – 51

Linear Scaling 3D Fragment Method for
Large-Scale Electronic Structure Calcu-
lations – 267

FREE ELECTRON LASERS
FEL Potential of the High Current ERLs
at BNL – 237

Superconducting Photoinjector – 237

FREEZING
Review of Mariana Gosnell’s ‘ICE: The
Nature, the History, and the Uses of an
Astonishing Substance’ – 128

FREQUENCIES
Comparison of Continuously Filtered
GPS Carrier-Phase Time and Frequency
Transfer With Independent Daily GPS
Carrier-Phase Solutions and With Two-
Way Satellite Time Transfer – 70

Detection of Frequency Hopped Signals
Timing Information Using the Temporal
Correlation Function – 243
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Enhanced Detection of Orthogonal Ra-
dar Waveforms Using Time-Frequency
and Bi-Frequency Signal Processing
Techniques – 216

Management of Phase and Frequency
for GPS IIR Satellites – 24

Results from the National Physical Labo-
ratory GPS Common-View Time and Fre-
quency Transfer Service – 69

Time and Frequency Activities at the
National Physical Laboratory – 61

Update on Time and Frequency Activities
at PTB – 64

FREQUENCY HOPPING
Detection of Frequency Hopped Signals
Timing Information Using the Temporal
Correlation Function – 244

FREQUENCY SHIFT KEYING
Modeling and Simulation of a Non-
Coherent Frequency Shift Keying Trans-
ceiver Using a Field Programmable Gate
Array (FPGA) – 83

FREQUENCY STANDARDS
Primary Frequency Standards at
NIST – 61

FRICTION
On Missing Nails and Distant Butterflies:
Clausewitzian Friction in Models of Com-
bat – 222

FRIT
Initial Sludge Batch 4 Tank 40 Decant
Variability Study with Frit 510 – 56

Recommended Frit Composition for Ini-
tial Sludge Batch 5 Processing at the
Defense Waste Processing Facil-
ity – 56

FUEL CELLS
2007 Status of Manufacturing: Polymer
Electrolyte Membrane (PEM) Fuel
Cells – 109

Development of Transition
Metal/Chalcogen Based Cathode Cata-
lyst for PEM Fuel Cells. Final Report,
September 1, 2003-February 27,
2007 – 107

FUEL TESTS
Spent Fuel Sabotage Test Program,
Characterization of Aerosol Dispersal: In-
terim Final Report – 116

FUELS
Flashback Characteristics of Syngas-
Type Fuels Under Steady and Pulsating
Conditions. Final Report – 17

Measurement of Fuel Dilution of Oil in a
Diesel Engine using Laser-Induced Fluo-
rescence Spectroscopy – 100

FUNCTIONAL ANALYSIS
Categorization and Representation of
Functional Decomposition by Ex-
perts – 157

Chemical-Biological-Radiological Recon-
naissance Performance Functional
Analysis (PFA) – 93

GALACTIC CLUSTERS
Spectroscopic Confirmation of a Massive
Red-sequence Selected Galaxy Cluster
at Z=1.34 in the SpARCS-South Cluster
Survey – 291

GALACTIC COSMIC RAYS
Coronal Mass Ejections - A Statistical
View – 306

GALERKIN METHOD
A High-Order, Adaptive, Discontinuous
Galerkin Finite Element Method for the
Reynolds-Averaged Navier-Stokes
Equations – 221

Shock Capturing with PDE-Based Artifi-
cial Viscosity for an Adaptive, Higher-
Order Discontinuous Galerkin Finite Ele-
ment Method – 221

GALILEO SPACECRAFT
Project Galileo, An Overview – 24

GALLIUM ARSENIDE LASERS
Terahertz Gain on Inter-Valence-Band
Transitions in Multilayer Delta-Doped
p-GaAs Structures – 99

GALLIUM ARSENIDES
Final Report on LDRD Project 105967:
Exploring the Increase in GaAs Photo-
diode Responsivity with Increased Neu-
tron Fluence – 84

Terahertz Gain on Inter-Valence-Band
Transitions in Multilayer Delta-Doped
p-GaAs Structures – 99

GAMES
Modeling Ping Times in First Person
Shooter Games – 189

GAMMA RAY ASTRONOMY
Gamma Ray Burst Discoveries with the
Swift Mission – 289

GAMMA RAY BURSTS
Gamma Ray Burst Discoveries with the
Swift Mission – 289

Mini-Survey Of SDSS of [OIII] AGN With
Swift – 288

The Ground Calibration and Spectral Re-
sponse of the Swift Burst Alert Telescope
(BAT) – 297

X-ray Properties of an Unbiased Hard
X-ray Detected Sample of AGN – 289

GAMMA RAY TELESCOPES
The Ground Calibration and Spectral Re-
sponse of the Swift Burst Alert Telescope
(BAT) – 297

GAMMA RAYS
Advanced Large-Area Plastic Scintillator
Project (ALPS): Final Report – 253

Dose Response of gamma-rays and Iron
Nuclei Induction of Chromosome Aberra-
tions in Normal and Repair Deficient Cell
Lines – 158

High-Altitude Emission from Pulsar Slot
Gaps: The Crab Pulsar – 300

GAS DISCHARGES
Potential Fluctuations and Energetic Ion
Production in Hollow Cathode Dis-
charges – 108

GAS EXPLOSIONS
Investigation Report: Confined Vapor
Cloud Explosion (10 Injured, and 24
Houses and Six Businesses Destroyed).
CAI, Inc. and Arnel Company, Inc., Dan-
vers, Massachusetts, November 22,
2006 – 111

GAS FLOW
Investigation of Condensing Ice Heat Ex-
changers for MTSA Technology Develop-
ment – 166

Potential Fluctuations and Energetic Ion
Production in Hollow Cathode Dis-
charges – 108

GAS MIXTURES
Heat Exchanger/Humidifier Trade Study
and Conceptual Design for the Constel-
lation Space Suit Portable Life Support
System Ventilation Subsystem – 167

GAS TEMPERATURE
An Investigation of Certain Thermody-
namic Losses in Miniature Cryocool-
ers – 269

GAS TURBINE ENGINES
Feasibility Study of Vapor-Mist Phase
Reaction Lubrication Using a Thioether
Liquid – 17

GAS TURBINES
Low-Cost, High-Efficiency Periodic Flow
Gas Turbine for Distributed Energy Gen-
eration – 15

GASES
Climate Projections Based on Emissions
Scenarios for Long-Lived and Short-
Lived Radiatively Active Gases and Aero-
sols: Synthesis and Assessment Product
3.2 – 138

External-Feedback Laser Cooling of Mo-
lecular Gases – 42

GASIFICATION
Advanced Gasification Mercury/Trace
Metal Control with Monolith Traps. Final
Scientific/Technical Report for Year 1
(July 1, 2005-February 28, 2007) – 118

GASTROINTESTINAL SYSTEM
Design and Simulation of a MEMS Struc-
ture for Electrophoretic and Dielectro-
phoretic Separation of Particles by Con-
tactless Electrodes – 79

GENE EXPRESSION REGULATION
Prediction of the Binding Modes of Hu-
man Ku70-SAP Domain with
DNA – 158

GENERAL AVIATION AIRCRAFT
Procedures Manual for the Approval of
Designs for Civil Aircraft – 13

GENES
A Role for TACI in Prostate Neopla-
sia – 152

Characterization of Clinically Attenuated
Burkholderia mallei by Whole-Genome
Sequencing: Candidate Strain for Exclu-
sion from Select Agent Lists – 148
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GENOME
Characterization of Clinically Attenuated
Burkholderia mallei by Whole-Genome
Sequencing: Candidate Strain for Exclu-
sion from Select Agent Lists – 148

Prediction of the Binding Modes of Hu-
man Ku70-SAP Domain with
DNA – 158

Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA
Repair Foci – 143

GEOCHEMISTRY
Measurements of Slope Current and En-
vironmental Geochemistry near the
Western Boundary of the Gulf of the
Farallones National Marine Sanctu-
ary – 47

GEODESY
Models of Active Glacial Isostasy Roofing
Warm Subduction: Case of the South
Patagonian Ice Field – 121

GEODETIC SATELLITES
Results from the National Physical Labo-
ratory GPS Common-View Time and Fre-
quency Transfer Service – 69

GEOLOGICAL SURVEYS
Making USGS (USA Geological Survey)
Information Effective in the Electronic
Age. USGS Coastal and Marine Geology
Workshop Report. Held in Woods Hole,
Massachusetts on February 6-8,
2001 – 285

GEOLOGY
Community Acceptance of Carbon Cap-
ture and Sequestration Infrastructure:
Siting Challenges – 38

Digital Processing of Side-scan Sonar
Data with the Woods Hole Image Pro-
cessing System Software – 192

Making USGS (USA Geological Survey)
Information Effective in the Electronic
Age. USGS Coastal and Marine Geology
Workshop Report. Held in Woods Hole,
Massachusetts on February 6-8,
2001 – 285

usSEABED: Gulf of Mexico and Carib-
bean (Puerto Rico and U.S. Virgin Is-
lands) Offshore Surficial Sediment Data
Release – 141

GEOMAGNETISM
Magnetic Results: Sodankyla
2006 – 120

GEOMETRICAL OPTICS
Multilaser Herriott Cell for Planetary Tun-
able Laser Spectrometers – 99

GEOPHYSICAL OBSERVATORIES
Magnetic Results: Sodankyla
2006 – 120

GEOPHYSICS
ICESat over Arctic Sea Ice: Interpretation
of Altimetric and Reflectivity Pro-
files – 66

The Hydrosphere State (Hydros) Satel-
lite Mission: An Earth System Pathfinder
for Global Mapping of Soil Moisture and
Land Freeze/Thaw – 104

GEOPOTENTIAL HEIGHT
Intraseasonal Variations of the Tropical
Total Ozone and their Connection to the
Madden-Julian Oscillation – 140

GERMANIUM
Search for Particle Dark Matter Using
Cryogenic Germanium and Silicon De-
tectors in the One- and Two-Tower Runs
of CDMS-II at Soudan – 299

GERMANY
Complete Scheme for a Muon Collider.
Proceedings of the COOL 07 Workshop,
Bad Kreuznach, Germany on September
10-14, 2007 – 235

GLACIERS
Models of Active Glacial Isostasy Roofing
Warm Subduction: Case of the South
Patagonian Ice Field – 121

GLARE
Nighttime Glare and Driving Perfor-
mance: Research Findings – 166

GLASS
Recommended Frit Composition for Ini-
tial Sludge Batch 5 Processing at the
Defense Waste Processing Facil-
ity – 56

Stability and Structure of the Interface
between a Metallic Glass and Its Congru-
ent Crystal Phases – 51

GLOBAL POSITIONING SYSTEM
Characterization of Periodic Variations in
the GPS Satellite Clocks – 184

Comparative Analysis of GPS Clock Per-
formance Using Both Code-Phase and
Carrier-Derived Pseudorange Observa-
tions – 184

Comparison of Continuously Filtered
GPS Carrier-Phase Time and Frequency
Transfer With Independent Daily GPS
Carrier-Phase Solutions and With Two-
Way Satellite Time Transfer – 69

Development and Evaluation of GPS
Space Clocks for GPS III and Be-
yond – 119

Evaluation and Preliminary Results of the
New USNO PPS Timing Receiver – 81

Generalized Processor Sharing: Charac-
terization of the Admissible Region and
Selection of Optimal Weights – 190

Global Positioning System (GPS) Mod-
ernization – 74

GPS-Based Time Error Estimates Pro-
vided by Smoothing, Wiener, and Kal-
man Filters: A Comparative Study – 246

Management of Phase and Frequency
for GPS IIR Satellites – 24

Models of Active Glacial Isostasy Roofing
Warm Subduction: Case of the South
Patagonian Ice Field – 121

Monotonicity Properties for Multi-Class
Queueing Systems – 195

Note on the Delay Distribution in GPS
(Generalized Processor Sharing) – 77

NPS-SCAT (Solar Cell Array Tester), The
Construction of NPS’ First Prototype
CubeSat – 301

Results from the National Physical Labo-
ratory GPS Common-View Time and Fre-
quency Transfer Service – 69

Robust GPS-Based Synchronization of
CDMA Mobile Networks – 71

Update on Time and Frequency Activities
at PTB – 64

GLOBAL WARMING
Climate Variation at Flagstaff, Arizona-
1950 to 2007 – 136

GLOBULAR CLUSTERS
X-ray Properties of an Unbiased Hard
X-ray Detected Sample of AGN – 290

GOAL THEORY
Goal Programming Tanker Beddown De-
cisions – 12

GOVERNMENT PROCUREMENT
Expanding the Trade Space: An Analysis
of Requirements Tradeoffs Affecting Sys-
tem Design – 205

MATREX Leads the Way in Implement-
ing New DOD VV&A Documentation
Standards – 211

The Next Step to Creating a More Effi-
cient Form of Paperless Contract-
ing – 210

GRADIENTS
Tracking of Acceleration with HNJ
Method – 234

GRANTS
Climate Change. Planning Ahead for
South Carolina. Proceedings of the
South Carolina Sea Grant Consortium’s
Eight Annual Winter Conference, Colum-
bia, S.C., January 16, 1990 – 131

GRAPH THEORY
Random Graph Standard Network Met-
rics Distributions in ORA – 215

GRAPHICAL USER INTERFACE
RayGUI 2.0: A Graphical User Interface
for Interactive Forward and Inversion
Ray-Tracing – 196

The Next Step to Creating a More Effi-
cient Form of Paperless Contract-
ing – 210

GRAPHITE
Reversible Intercalation of Fluoride-
Anion Receptor Complexes in Graph-
ite – 87

GRAPHS (CHARTS)
Graphical Representation of Stability Cri-
teria - Summary – 240

GRASSLANDS
Savannah River Site Capabilities for
Conducting Ingestion Pathway Conse-
quence Assessments for Emergency Re-
sponse – 116
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GRAVITATIONAL LENSES
Luciola Hypertelescope Space Observa-
tory – 292

Pixelation Effects in Weak Lens-
ing – 294

GRAVITATIONAL WAVES
Atomic Gravitational Wave Interferomet-
ric Sensor (AGIS) – 301

Binary Black Holes, Gravitational Waves,
and Numerical Relativity – 298

Luciola Hypertelescope Space Observa-
tory – 291

GRAVITATION
Models of Active Glacial Isostasy Roofing
Warm Subduction: Case of the South
Patagonian Ice Field – 121

Neutron Stars and Thermonuclear X-ray
Bursts – 295

Precise Determination of the Zero-
Gravity Surface Figure of a Mirror without
Gravity-Sag Modeling – 296

Sensorimotor Adaptation Following Ex-
posure to Ambiguous Inertial Motion
Cues – 144

GREENHOUSE EFFECT
Capturing CO2 from Coal-Fired Power
Plants: Challenges for a Comprehensive
Strategy. CRS Report for Con-
gress – 112

Carbon Offsets: The U.S. Voluntary Mar-
ket Is Growing, but Quality Assurance
Poses Challenges for Market Partici-
pants – 113

Federal Energy Management: Address-
ing Challenges Through Better Plans and
Clarifying the Greenhouse Gas Emission
Measure Will Help Meet Long-Term
Goals for Buildings – 114

Forest Carbon Markets: Potential and
Drawbacks – 112

GRID COMPUTING (COMPUTER NET-
WORKS)

Investigating Resource Allocation in a
Standards-Based Grid Compute
Economy – 76

Using Grid Computing within the Depart-
ment of Defense – 214

GRID REFINEMENT (MATHEMATICS)
Production-Quality Tools for Adaptive
Mesh Refinement Visualization – 191

GROOVES
Secondary Electron Yield Measurements
and Groove Chambers Tests in the
PEP-II Beam Line – 246

GROUND BASED CONTROL
Controller Staffing: Observations on
FAA’S 10-Year Strategy for the Air Traffic
Controller Workforce – 7

FAA Continues to make Progress in
Implementing Its Controller Workforce
Plan, But Further Efforts are Needed in
Several Key Areas – 3

Follow-Up Audit Report on FAA’S man-
agement of and Controls Over Memoran-
dums of Understanding – 4

Report on FAA’S Actions to Address
Mold at the Detroit Metropolitan Air Traf-
fic Control Tower Facility – 4

GROUND OPERATIONAL SUPPORT
SYSTEM

Lightning-Warning Systems for Use by
Airports – 10

GROUT
Early Warning Corrosion Detection in
Post Tensioned Tendons – 36

GUAM
Coastal Vulnerability Assessment of War
in the Pacific National Historical Park
(WAPA) to Sea-Level Rise – 285

GULFS
Measurements of Slope Current and En-
vironmental Geochemistry near the
Western Boundary of the Gulf of the
Farallones National Marine Sanctu-
ary – 47

HABITABILITY
Status of the ISS Trace Contaminant
Control System – 173

The SIM PlanetQuest Science Pro-
gram – 299

HADRONS
Light-Front Holography and Hadroniza-
tion at the Amplitude Level – 256

Measurement of Hadron Production
Cross Sections for the Simulation of Ac-
celerator Neutrino Beams and a Search
for Muon-Neutrino to Electron-Neutrino
Oscillations in the Delta m**2 About
Equals 1-eV**2 Region,
(Thesis/Dissertation) – 240

HALL EFFECT
Two-Dimensional Modelling of the Hall
Thruster Discharge: Final Report – 27

HALL THRUSTERS
Two-Dimensional Modelling of the Hall
Thruster Discharge: Final Report – 27

HALOGENS
Detection and Attribution of the Recovery
of Polar Ozone – 110

HAMSTERS
Mixing of M Segment DNA Vaccines to
Hantaan Virus and Puumala Virus Re-
duces Their Immunogenicity in Ham-
sters – 146

HANDBOOKS
Army Medical Command Handbook for
the Government Purchase Card Pro-
gram – 278

Deployed Analyst Handbook
(DAHB) – 225

HARDNESS TESTS
Initial Nuclear Radiation Hardness Vali-
dation Test – 266

Nuclear Thermal and Blast Hardness
Validation Test – 266

HARMONICS
Second Harmonic Imaging improves
Echocardiograph Quality on board the
International Space Station – 159

HAZARDOUS MATERIALS
National Emission Standards for Hazard-
ous Air Pollutants, Calendar Year 2007.
Nevada Test Site – 114

HAZARDOUS WASTES
Technical Guidelines for Environmental
Dredging of Contaminated Sedi-
ments – 45

HAZARDS
Applications of a Forward-Looking Inter-
ferometer for the On-board Detection of
Aviation Weather Hazards – 15

NIOSH Health Hazard Evaluation Re-
port: HETA No. 2003-0206-3067, Evalu-
ation of Radiation Exposure to TSA Bag-
gage Screeners. Transportation Security
Administration, Washington DC, Sep-
tember 2008 – 5

Social Impact of Hurricane Eloise on
Panama City, Florida. A Longitudinal
Study of Public Attitudes toward Hazard
Zone Land Use Controls – 132

Statistical Issues for Uncontrolled Reen-
try Hazards – 25

HEALTH
Depression and Pesticide Exposures
Among Private Pesticide Applicators En-
rolled in the Agricultural Health
Study – 111

Estimating the Permeation Resistance of
Nonporous Barrier Polymers to Sulfur
Mustand (HD) and Sarin (GB) Chemical
Warfare Agents Using Liquid Simu-
lants – 165

Health Information Exchange in Post-
Acute and Long-Term Care Case Study
Findings: Final Report – 286

NIOSH Health Hazard Evaluation Re-
port: HETA No. 2003-0206-3067, Evalu-
ation of Radiation Exposure to TSA Bag-
gage Screeners. Transportation Security
Administration, Washington DC, Sep-
tember 2008 – 5

Perchlorate Contamination of Drinking
Water: Regulatory Issues and Legislative
Actions – 44

Traffic Pollution and Children’s Health:
Refining Estimates of Exposure for the
East Bay Children’s Respiratory Health
Study – 112

Use of Potassium Citrate to Reduce the
Risk of Renal Stone Formation During
Spaceflight – 161

HEART RATE
Baroreflex Sensitivity Decreases During
90-Day Bed Rest – 142

Heart Rhythm Monitoring in the Constel-
lation Lunar and Launch/Landing EVA
Suit: Recommendations from an Expert
Panel – 163
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Validation of Cardiovascular Parameters
During NASA’s Functional Task
Test – 142

HEAT EXCHANGERS
Heat Exchanger/Humidifier Trade Study
and Conceptual Design for the Constel-
lation Space Suit Portable Life Support
System Ventilation Subsystem – 167

High-Pressure Oxygen Generation for
Outpost EVA – 89

Investigation of Condensing Ice Heat Ex-
changers for MTSA Technology Develop-
ment – 166

Phase Change Material Heat Exchanger
Life Test – 88

HEAT FLUX
A New Look at Stratospheric Sudden
Warmings. Part 11. Evaluation of Nu-
merical Model Simulations – 137

An Adaptive Ensemble Kalman Filter for
Soil Moisture Data Assimilation – 105

Phase Change Material Heat Exchanger
Life Test – 88

HEAT MEASUREMENT
Low Temperature Calorimetry Studies of
Hydrating Portland Cement Pastes – 45

HEAT RADIATORS
Testing and Model Correlation of Subli-
mator Driven Coldplate Coupons – 92

HEAT TRANSFER
Heat Exchanger/Humidifier Trade Study
and Conceptual Design for the Constel-
lation Space Suit Portable Life Support
System Ventilation Subsystem – 167

HEATING
High Temperature Thermal and Struc-
tural Material Properties for Metals Used
in LWR Vessels – 55

HEAVY IONS
Comparisons of Selected Atmospheric
Escape Mechanisms on Venus, Mars
and Titan – 303

Correlations and Fluctuations: Status
and Perspectives – 265

Hydrodynamics in Heavy Ion Collisions
and QCD Equation of State (April 21-22,
2008) – 233

Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA
Repair Foci – 143

Understanding QGP through Spectral
Functions and Euclidean Correlators,
April 23-25, 2008 – 232

HEAVY NUCLEI
Low-fidelity Covariances for Neutron
Cross Sections on 57 Structural and 31
Heavy Nuclei in the Fast Region – 253

HELICOPTER WAKES
Rotorcraft Downwash Flow Field Study
to Understand the Aerodynamics of He-
licopter Brownout – 14

HELIOSPHERE
Efforts to Simulate Solar Wind Turbu-
lence – 306

Inner Heliosphere Science – 306

HELMETS
Defining Constellation Suit Helmet Field
of View Requirements Employing a Mis-
sion Segment Based Reduction Pro-
cess – 172

HEMATITE
Phyllosilicate and Sulfate-Hematite De-
posits within Miyamoto Crater in South-
ern Sinus Meridiani, Mars – 119

HEURISTIC METHODS
Generic Class of Two-Node Queueing
Systems – 197

State-Dependent Importance Sampling
for a Slow-Down Tandem Queue – 91

HIERARCHIES
Detection and Tracking Based on a Dy-
namical Hierarchical Occupancy Map in
Agent-Based Simulations – 278

HIGGS BOSONS
Search for Higgs Boson Production in
Association with a W Boson in 1.96-TeV
Proton-Antiproton Collisions – 238

Search for W+- H ---> Muon-Neutrino b
Anti-B Production at the Tevatron,
(Thesis/Dissertation) – 254

HIGH ALTITUDE
A Cost-Effectiveness Analysis of Tactical
Satellites, High-Altitude Long-Endurance
Airships, and High and Medium Altitude
Unmanned Aerial Systems for ISR and
Communication Missions – 21

Turbulence Instrumentation for Strato-
spheric Airships – 90

HIGH CURRENT
Electron Cooling and Electron-Ion Collid-
ers at BNL – 237

FEL Potential of the High Current ERLs
at BNL – 237

PEP-II Status – 257

HIGH ENERGY INTERACTIONS
Electron Cooling and Electron-Ion Collid-
ers at BNL – 237

HIGH FREQUENCIES
Validation of High Frequency Radar
Used in Ocean Surface Current Mapping
via in-situ Drifting Buoys – 94

HIGH PRESSURE
High-Pressure Oxygen Generation for
Outpost EVA – 89

HIGH RESOLUTION
Development of High-Resolution Scintil-
lator Systems – 250

Palomar and Table Mountain Observa-
tions of 9P/Tempel 1 during the Deep
Impact Encounter: First Results – 267

HIGH SPEED PHOTOGRAPHY
Diagnostic-Photographic Determination
of Drag/Lift/Torque Coefficients of High
Speed Rigid Body in Water Col-
umn – 64

HIGH SPEED
Diagnostic-Photographic Determination
of Drag/Lift/Torque Coefficients of High
Speed Rigid Body in Water Col-
umn – 64

Encounter of the Ulysses Spacecraft with
the Ion Tail of Comet McNaught – 296

HIGH TEMPERATURE TESTS
Solar Tower Experiments for Radiometric
Calibration and Validation of Infrared Im-
aging Assets and Analysis Tools for Entry
Aero-Heating Measurements – 26

HIGH TEMPERATURE
Deep Trek High Temperature Electronics
Project – 86

Feasibility Study of Vapor-Mist Phase
Reaction Lubrication Using a Thioether
Liquid – 16

High Temperature Thermal and Struc-
tural Material Properties for Metals Used
in LWR Vessels – 54
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Non-Malleable Cast Iron Pipe Fittings
from China. Investigation No. 731-TA-
990 (Review) – 52

TEM Examination of Advanced Alloys
Irradiated in ATR – 49

IRON
Constraints on Black Hole Spin in a
Sample of Broad Iron Line AGN – 300

Dose Response of gamma-rays and Iron
Nuclei Induction of Chromosome Aberra-
tions in Normal and Repair Deficient Cell
Lines – 158

IRRADIATION
TEM Examination of Advanced Alloys
Irradiated in ATR – 50

ISOSTASY
Models of Active Glacial Isostasy Roofing
Warm Subduction: Case of the South
Patagonian Ice Field – 121

ITALY
Shear Wave Structure of Umbria and
Marche, Italy, Strong Motion Seismom-
eter Sites Affected by the 1997 Umbria-
Marche, Italy, Earthquake Se-
quence – 121

JAMES WEBB SPACE TELESCOPE
Detector Arrays for the James Webb
Space Telescope Near-Infrared Spec-
trograph – 294

The SIM PlanetQuest Science Pro-
gram – 299

JAPAN
Summary Report on Transportation of
Nuclear Fuel Materials in Japan: Trans-
portation Infrastructure, Threats Identi-
fied in Open Literature and Physical Pro-
tection Regulations – 60

JET AIRCRAFT
Navy F/A-18E/F Super Hornet and EA-
18G Growler Aircraft: Background and
Issues for Congress (Updated October 2,
2008) – 15

JET ENGINE FUELS
Immunotoxicology of JP-8 Jet Fuel:
Mechanisms – 153

Thermochemical and Thermophysical
Properties of JP-10 – 36

JP-8 JET FUEL
Immunotoxicology of JP-8 Jet Fuel:
Mechanisms – 153

KALMAN FILTERS
An Adaptive Ensemble Kalman Filter for
Soil Moisture Data Assimilation – 105

GPS-Based Time Error Estimates Pro-
vided by Smoothing, Wiener, and Kal-
man Filters: A Comparative Study – 246

KENTUCKY
Seismic Evaluation and Ranking of Em-
bankments for Bridges on and over the
Parkways in Western Kentucky – 119

KERNEL FUNCTIONS
The Development of a Kernel to Detect
Ziphius cavirostris Vocalizations and a
Performance Assessment of an Auto-
mated Passive Acoustic Detection
Scheme – 264

KINEMATICS
Differential Cross Section Kinematics for
3-dimensional Transport Codes – 308

KINETICS
Kinetic Modeling of Laser-Induced Fu-
sion – 98
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KITS
Studies of One-to-One Fingerprint
Matching with Vendor SDK Match-
ers – 182

Two Finger Matching with Vendor SDK
Matchers – 181

KOREA
Berna Ion Source Discharge Simulation.
Presented at the 12th International Con-
ference on Ion Sources (ICIS 2007) in
Jeju, Korea on August 26-31,
2007 – 235

LABORATORIES
Computer Science Research Institute
2005 Annual Report of Activities – 174

Electronics and Electrical Engineering
Laboratory Optoelectronics Division Pro-
grams, Activities, and Accomplishments,
2005 – 83

FSL (Forecast Systems Laboratory) in
Review, 2003-2004 – 135

FSL (Forecast Systems Laboratory) in
Review, 2004-2005 – 134

Quick Reference Guide. Guide to Pre-
paring SAND Reports and Other Com-
munication Products – 74

LABOR
A Dynamic Model of the Work Force at
the Naval Air Weapons Station China
Lake – 210

LAGRANGIAN FUNCTION
Lagrangian Continuum Dynamics in
ALEGRA – 186

Transformed Flux-Form Semi-
Lagrangian Scheme – 131

LAMINAR FLOW
Nematic Liquids in Weak Capillary Poi-
seuille Flow: Structure Scaling Laws and
Effective Conductivity Implications – 57

LAMINATES
Laminated Woven Sacks from China.
Investigation Nos. 701-TA-450 and 731-
TA-1122 (Final) – 30

LAND MANAGEMENT
Evaluation of Ten Methods for Initializing
a Land Surface Model – 105

LAND USE
Social Impact of Hurricane Eloise on
Panama City, Florida. A Longitudinal
Study of Public Attitudes toward Hazard
Zone Land Use Controls – 132

LANDING AIDS
Physics-Based Modeling and Assess-
ment of Mobile Landing Platform System
Design – 17

LANDING SITES
Goal Programming Tanker Beddown De-
cisions – 12

LAPLACE TRANSFORMATION
Asymptotic Analysis of Levy-Driven Tan-
dem Queues – 76

Continuum Modeling of the Dynamics of
Externally Injection-locked Coupled Os-
cillator Arrays – 80

Generic Class of Levy-Driven Vacation
Models – 229

Generic Class of Two-Node Queueing
Systems – 197

LASER ALTIMETERS
First Laser Altimeter Measurements of
Mercury from the MESSENGER
Flyby – 266

LASER APPLICATIONS
Primary Frequency Standards at
NIST – 61

LASER COOLING
External-Feedback Laser Cooling of Mo-
lecular Gases – 42

LASER DOPPLER VELOCIMETERS
The Development of Point Doppler Ve-
locimeter Data Acquisition and Process-
ing Software – 97

LASER INDUCED FLUORESCENCE
Measurement of Fuel Dilution of Oil in a
Diesel Engine using Laser-Induced Fluo-
rescence Spectroscopy – 100

LASER INTERFEROMETRY
Binary Black Holes, Gravitational Waves,
and Numerical Relativity – 299

LASER MATERIALS
The Selection of Q-Switch for a 350mJ
Air-borne 2-micron Wind Lidar – 99

LASER PLASMA INTERACTIONS
Laser-Plasma Interaction in Ignition Rel-
evant Plasmas: Benchmarking our 3D
Modelling Capabilities Versus Recent
Experiments – 251

LASER RANGE FINDERS
Proceedings of the 2nd NIST LADAR
Performance Evaluation Workshop:
March 15-16, 2005 – 266

LASER RANGING
First Laser Altimeter Measurements of
Mercury from the MESSENGER
Flyby – 266

LASER SPECTROMETERS
Multilaser Herriott Cell for Planetary Tun-
able Laser Spectrometers – 99

LASERS
Airborne Laser Hydrography: System
Design and Performance Factors – 98

Kinetic Modeling of Laser-Induced Fu-
sion – 97

Laser-Plasma Interaction in Ignition Rel-
evant Plasmas: Benchmarking our 3D
Modelling Capabilities Versus Recent
Experiments – 250

NIF ICCS Test Controller for Automated
& Manual Testing – 250

Proceedings of the 2nd NIST LADAR
Performance Evaluation Workshop:
March 15-16, 2005 – 266

Terahertz Gain on Inter-Valence-Band
Transitions in Multilayer Delta-Doped
p-GaAs Structures – 99

LAUNCH COSTS
Aerobraking Cost and Risk Deci-
sions – 22

LAUNCH VEHICLES
Simulation Assisted Risk Assessment
Applied to Launch Vehicle Conceptual
Design – 21

LAW (JURISPRUDENCE)
Federal Funding Accountability and
Transparency Act: Implementation and
Proposed Amendments (Updated Octo-
ber 22, 2008) – 286

Iraq: Oil and Gas Legislation, Revenue
Sharing, and U.S. Policy – 28

Multi-Band Antenna System for AG-
ILE – 72

National Conference on Criminal History
Records: Brady and Beyond. Proceed-
ings of a BJS/SEARCH Conference.
Held in Washington, DC. on February
8-9, 1994 – 269

President’s Identity Theft Task Force Re-
port, September 2008 – 282

LEADERSHIP
Leadership, the Final Frontier: Lessons
from the Captains of Star Trek – 201

LEPTONS
Measurement of the Top Quark Mass by
Dynamical Likelihood Method using the
Lepton + Jets Events with the Collider
Detector at Fermilab – 238

Search for Pair Production of Second
Generation Scalar Leptoquarks in pp
Collisions at the Tevatron – 243

Standard and Unconventional Experi-
ments in Lepton Physics – 253

LESSONS LEARNED
Lessons Learned from COMOPTEVFOR
Use of Distributed Engineering Plant
(DEP) in a Recent NGC2P Operational
Assessment (OA) – 63

Northeast Gang Information System: De-
scription of the System and Lessons
Learned – 193

LEUKEMIAS
Regulatory T Cells and Host Anti-CML
Responses – 157

LIBRARIES
Ada 2005 on .NET and Mobile and Em-
bedded Devices – 204

An Approach for Developing and Validat-
ing Libraries of Temporal Formal Specifi-
cations – 278

Content Metadata Standards for Marine
Science: A Case Study – 282

U.S. EPA Library Collections Digitization
Process Report – 282

LIFE (DURABILITY)
Expanding the Trade Space: An Analysis
of Requirements Tradeoffs Affecting Sys-
tem Design – 205
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LIFE SUPPORT SYSTEMS
Development of a Compact Efficient
Cooling Pump for Space Suit Life Sup-
port Systems – 172

Development of a Prototype Water Pump
for Future Space Suit Applica-
tions – 173

Environmental Control and Life Support
Integration Strategy for 6-Crew Opera-
tions – 172

Investigation of Condensing Ice Heat Ex-
changers for MTSA Technology Develop-
ment – 166

Launch-Off-Need Shuttle Hubble Rescue
Mission: Medical Issues – 160

Status of the ISS Trace Contaminant
Control System – 173

LIFT
Diagnostic-Photographic Determination
of Drag/Lift/Torque Coefficients of High
Speed Rigid Body in Water Col-
umn – 64

LIGANDS
A Role for TACI in Prostate Neopla-
sia – 152

LIGHT EMISSION
High-Altitude Emission from Pulsar Slot
Gaps: The Crab Pulsar – 300

LIGHT IONS
Advances on ELIC Design Stud-
ies – 252

LIGHT SOURCES
Lattice Design of PEP-X as a Light
Source Machine at SLAC – 247

Phosophor-Free Solid State Light
Sources. Report for October 1, 2003 to
March 31, 2007 – 258

SciDAC Advances in Beam Dynamics
Simulation: from Light Sources to Collid-
ers – 250

LIGHT WATER REACTORS
High Temperature Thermal and Struc-
tural Material Properties for Metals Used
in LWR Vessels – 55

LIGHTNING
Effects of Deep Convection on Atmo-
spheric Chemistry – 122

Lightning-Warning Systems for Use by
Airports – 10

LIMBS (ANATOMY)
Biotic - Abiotic Interface Between they
Body and the Artificial Limb – 42

LINE OF SIGHT
Analysis of Satellite Communication as a
Method to Meet Information Exchange
Requirements for the Enhanced Com-
pany Concept – 280

LINEAR ACCELERATORS
Annual Site Environmental Report: 2006
for Stanford Linear Accelerator Cen-
ter – 259

FEL Potential of the High Current ERLs
at BNL – 237

Lattice Design of PEP-X as a Light
Source Machine at SLAC – 247

Studies of Semi-inclusive and Hard Ex-
clusive Processes at JLAB – 259

Technical Challenges and Scientific Pay-
offs of Muon Beam Accelerators for Par-
ticle Physics – 248

LINEAR ENERGY TRANSFER (LET)
Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA
Repair Foci – 143

LINEAR PROGRAMMING
Diagnosing Long Running LP Models in
the Army Civilian Forecasting Sys-
tem – 226

Goal Programming Tanker Beddown De-
cisions – 12

LINEAR SYSTEMS
Lattice Based Extended Formulations for
Integer Linear Equality Systems – 175

LINEARITY
New Chicane Experiment in PEP-II to
Test Mitigations of the Electron Cloud
Effect for Linear Colliders – 262

LIQUEFIED GASES
Investigation Report: LPG Fire at Valero-
McKee Refinery (Four Injured, Total Re-
finery Evacuation, and Extended Shut-
down), Valero Energy Corporation, Sun-
ray, Texas, February 16, 2007 – 111

LIQUID COOLING
Development of a Compact Efficient
Cooling Pump for Space Suit Life Sup-
port Systems – 172

Development of a Prototype Water Pump
for Future Space Suit Applica-
tions – 173

LIQUID CRYSTALS
Anchoring-Induced Texture & Shear
Banding of Nematic Polymers in Shear
Cells – 58

Asymptotic Study on the Extendability of
Equilibria of Nematic Polymers – 49

Elongational Perturbations on Nematic
Liquid Crystal Polymers Under a Weak
Shear – 57

Nematic Liquids in Weak Capillary Poi-
seuille Flow: Structure Scaling Laws and
Effective Conductivity Implications – 57

Nonparallel Solutions of Extended Nem-
atic Polymers Under an External
Field – 220

On the Equilibria of the Extended Nem-
atic Polymers under Elongational
Flow – 57

Steady States and Dynamics of 2-D
Nematic Polymers Driven by an Imposed
Weak Shear – 40

Steady States and Their Stability of Ho-
mogeneous, Rigid, Extended Nematic
Polymers Under Imposed Magnetic
Fields – 56

LIQUIDS
Final Report for Fractionation and Sepa-
ration of Polydisperse Nanoparticles into
Distinct Monodisperse Fractions Using
CO2 Expanded Liquids – 117

Ionic Liquids: Radiation Chemistry, Sol-
vation Dynamics and Reactivity Pat-
terns – 39

Nematic Liquids in Weak Capillary Poi-
seuille Flow: Structure Scaling Laws and
Effective Conductivity Implications – 57

LITHIUM BATTERIES
Novel, Solvent-Free, Single Ion Conduc-
tive Polymer Electrolytes – 43

LITHIUM FLUORIDES
Reversible Intercalation of Fluoride-
Anion Receptor Complexes in Graph-
ite – 87

LITHIUM HYDROXIDES
Launch-Off-Need Shuttle Hubble Rescue
Mission: Medical Issues – 161

Status of the ISS Trace Contaminant
Control System – 173

LITTORAL DRIFT
Wave Climate and Littoral Sediment
Transport Study for Virginia Beach, VA -
Rudee Inlet to Cape Henry, Hydraulic
Model Study – 130

LITTORAL TRANSPORT
Wave Climate and Littoral Sediment
Transport Study for Virginia Beach, VA -
Rudee Inlet to Cape Henry, Hydraulic
Model Study – 130

LOAD TESTS
Preservation of Missouri Transportation
Infrastructures: Strain Determination by
Fiber Optics (Task V3. Load Tests and
Monitoring Sub-Task 3.6) – 102

Preservation of Missouri Transportation
Infrastructures: Validation of FRP Com-
posite Technology through Field Testing
In-Situ Load Testing of Bridges P-962,
T-530, X-495, X-596 and Y-298 – 32

LOADS (FORCES)
A Theoretical Solid Oxide Fuel Cell
Model for Systems Controls and Stability
Design – 16

Phase Change Material Heat Exchanger
Life Test – 88

Resource Dimensioning through Buffer
Sampling – 178

Tail Behavior of Conditional Sojourn
Times in Processor-Sharing
Queues – 189

LOCAL AREA NETWORKS
Guide to Securing Legacy IEEE 802.11
Wireless Networks: Recommendation of
the National Institute of Standards and
Technology. Special Publication 800-48,
Revision 1 – 183

LOCOMOTION
Near-Infrared Spectroscopic Measure-
ments of Calf Muscle during Walking at
Simulated Reduced Gravity - Preliminary
Results – 164
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LOGIC CIRCUITS
A Notation for Designing Restoring Logic
Circuitry in CMOS – 199

LOGIC DESIGN
Verifying Correct Usage of Atomic Blocks
and Typestate: Technical Compan-
ion – 206

LOGISTICS MANAGEMENT
Optimization of Combat Logistics Force
Required to Support Major Combat Op-
erations – 227

LOGISTICS
Expanding Deployment Modeling into
DPO (Distribution Process Owner) Mod-
eling – 203

Optimization of Combat Logistics Force
Required to Support Major Combat Op-
erations – 226

LONG DURATION SPACE FLIGHT
Career Excess Mortality Risk from Diag-
nostic Radiological Exams Required for
Crewmembers Participating in Long Du-
ration Space Flight – 144

LOOPS
Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA
Repair Foci – 143

LOSSES
An Approach for Systematically Captur-
ing Value-Added Knowledge as Appli-
cable to Contracting – 276

Loss Factor of the PEP-II Rings – 233

Stochastic Bounds for Two-Layer Loss
Systems – 229

LOUDNESS
Research at NASA on Human Response
to Sonic Booms – 264

LOUISIANA
Willful Winds. Hurricane Andrew and
Louisiana’s Coast – 133

LOW COST
Low-Cost, High-Efficiency Periodic Flow
Gas Turbine for Distributed Energy Gen-
eration – 15

Prototype Development of Low-Cost,
Augmented Reality Trainer for Crew Ser-
vice Weapons – 207

LOW FREQUENCIES
Mechanisms Controlling the Interannual
Variation of Mixed Layer Temperature
Averaged over the Nino-3 Region – 140

LOW PRESSURE
Evaluation of Carbon Dioxide Sensors
for the Constellation Space Suit Life Sup-
port System for Surface Explora-
tion – 171

Space Suit Environment Testing of the
Orion Atmosphere Revitalization Tech-
nology – 170

LOW TEMPERATURE ENVIRONMENTS
Titan’s Surface from Cassini RADAR
SAR and High Resolution Radiometry
Data of the First Five Flybys – 77

LOW TEMPERATURE
Low Temperature Calorimetry Studies of
Hydrating Portland Cement Pastes – 45

LOWER BODY NEGATIVE PRESSURE
LBNP Exercise Protects Aerobic Capac-
ity and Sprint Speed of Female Twins
during 30 days of Bed Rest – 164

LUBRICANTS
Computational and Experimental Study
of High-Performance Lubricants in Ex-
treme Environments – 41

Feasibility Study of Vapor-Mist Phase
Reaction Lubrication Using a Thioether
Liquid – 16

LUNAR DUST
Effect of Simulated Lunar Dust on the
Properties of Thermal Control Sur-
faces – 304

LUNAR ENVIRONMENT
Effect of Simulated Lunar Dust on the
Properties of Thermal Control Sur-
faces – 304

LUNAR EXPLORATION
Science in Exploration: From the Moon to
Mars and Back Home to Earth – 303

LUNAR LAUNCH
Heart Rhythm Monitoring in the Constel-
lation Lunar and Launch/Landing EVA
Suit: Recommendations from an Expert
Panel – 163

LUNAR ROVING VEHICLES
A Decision Support System to help Pri-
oritize Sensor Capabilities for Lunar
Landers and Planetary Rovers – 18

LUNAR SURFACE
Long-Range Transhorizon Lunar Surface
Radio Wave Propagation in the Pres-
ence of a Regolith and a Sparse Exo-
spheric Plasma – 25

LYMPHOCYTES
A Role for TACI in Prostate Neopla-
sia – 152

Regulatory T Cells and Host Anti-CML
Responses – 157

MACHINE LEARNING
Cost-Benefit Analysis of Computer Re-
sources for Machine Learning – 192

Effective Motion Tracking Using Known
and Learned Actuation Models – 219

Looking Under the Hood of Stochastic
Machine Learning Algorithms for Parts of
Speech Tagging – 275

New Theoretical Frameworks for Ma-
chine Learning – 217

Nonextensive Entropic Kernels – 218

MACROMOLECULES
Steady States and Dynamics of 2-D
Nematic Polymers Driven by an Imposed
Weak Shear – 41

MACROPHAGES
Manipulation of Nf-KappaB Activity in the
Macrophage Lineage as a Novel Thera-
peutic Approach – 150

MADDEN-JULIAN OSCILLATION
Intraseasonal Variations of the Tropical
Total Ozone and their Connection to the
Madden-Julian Oscillation – 140

MAGNETIC FIELD RECONNECTION
A Family of Vortices to Study Axisymmet-
ric Vortex Breakdown and Reconnec-
tion – 2

The Inner Workings of Magnetic Recon-
nection – 107

MAGNETIC FIELDS
Improved Design for a Super-B Interac-
tion Region – 255

Magnetic Results: Sodankyla
2006 – 120

Neutron Stars and Thermonuclear X-ray
Bursts – 295

Nonparallel Solutions of Extended Nem-
atic Polymers Under an External
Field – 220

Steady States and Their Stability of Ho-
mogeneous, Rigid, Extended Nematic
Polymers Under Imposed Magnetic
Fields – 56

MAGNETIC MEASUREMENT
Magnetic Results: Sodankyla
2006 – 120

MAGNETIC STORMS
Coronal Mass Ejections - A Statistical
View – 306

MAGNETOHYDRODYNAMIC TURBU-
LENCE

Turbulence and Global Properties of the
Solar Wind – 305

MAGNETOHYDRODYNAMIC WAVES
Inner Heliosphere Science – 306

Turbulence and Global Properties of the
Solar Wind – 305

MAGNETOHYDRODYNAMICS
Efforts to Simulate Solar Wind Turbu-
lence – 306

Turbulence and Global Properties of the
Solar Wind – 305

MAGNETS
Assembly and Test of a Support Struc-
ture for 3.5 m Long Nb3Sn Racetrack
Coils – 249

Design Considerations of Fast-Cycling
Synchrotrons Using Superconducting
Transmission Line Magnets – 242

MAINTAINABILITY
Maintainability of Digital Systems: Tech-
nical Basis and Human Factors Review
Guidance – 169

MAINTENANCE
Air Carriers’s Use of Non-Certificated
Repair Facilities – 12
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Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Executive Sum-
mary – 35

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete. Implementation
Guide – 38

Deleterious Chemical Effects of Concen-
trated Deicing Solutions on Portland Ce-
ment Concrete – 34

Procedures Manual for the Approval of
Designs for Civil Aircraft – 13

MALES
Arterial Structure and Function in
Women and Men Following Long Dura-
tion Bed Rest – 143

MALLEABILITY
Non-Malleable Cast Iron Pipe Fittings
from China. Investigation No. 731-TA-
990 (Review) – 52

MAMMALS
The Development of a Kernel to Detect
Ziphius cavirostris Vocalizations and a
Performance Assessment of an Auto-
mated Passive Acoustic Detection
Scheme – 264

MAMMARY GLANDS
Breast Cancer Microvesicles as a Novel
Plasma Biomarker and Therapeutic Tar-
get (IDEA) – 157

Dietary Fat, Eicosanoids and Breast
Cancer Risk – 154

Identification of the Mechanisms Under-
lying Antiestrogen Resistance: Breast
Cancer Research Partnership between
FIU-UM Braman Family Breast Cancer
Institute – 154

Identification of Tumor Rejection Anti-
gens for Breast Cancer Using a Mouse
Tumor Rejection Model – 155

Manipulation of Nf-KappaB Activity in the
Macrophage Lineage as a Novel Thera-
peutic Approach – 150

One-Carbon Metabolism and Breast
Cancer Survival in a Population-Based
Study – 150

Regulatory T Cells and Host Anti-CML
Responses – 157

MAN MACHINE SYSTEMS
Effective Motion Tracking Using Known
and Learned Actuation Models – 219

MANAGEMENT INFORMATION SYS-
TEMS

An Approach for Systematically Captur-
ing Value-Added Knowledge as Appli-
cable to Contracting – 276

MANAGEMENT METHODS
EMS Response to Mass Casualty Inci-
dents: The Critical Importance of Auto-
matic Statewide Mutual Aid and MCI
Training – 155

MANAGEMENT PLANNING
An Information and Media Model – 284

Chicago’s O’Hare Modernization Pro-
gram – 5

Design and Operation of a Multicommod-
ity Production/Distribution System Using
Primal Goal Decomposition – 226

Goal Programming Tanker Beddown De-
cisions – 12

Joint Planning and Development Office:
Actions Needed to Reduce Risks with the
Next Generation Air Transportation Sys-
tem – 3

Maintaining Sanity in a Multilanguage
World – 205

MANAGEMENT SYSTEMS
An Approach for Systematically Captur-
ing Value-Added Knowledge as Appli-
cable to Contracting – 276

Conference on IEEE 1588, Standard for
a Precision Clock Synchronization Proto-
col for Networked Measurement and
Control Systems, 2004 – 182

Network Link Dimensioning – 227

Using TSP With a Multi-Disciplined
Project Management System – 202

MANAGEMENT
Information Management: The National
Archives and Records Administration’s
Fiscal Year 2008 Expenditure
Plan – 272

Progress Has Been Made in Reducing
Runway incursions, but Recent Incidents
Underscore the Need for Further Proac-
tive Efforts – 2

MANUALS
Hydratools Manual Version 1.0-
Documentation for a MATLAB-Based
Post-Processing Package for the Sontek
Hydra – 284

Procedures Manual for the Approval of
Designs for Civil Aircraft – 13

Using Profile Measurements to Locate
and Measure Grind and Fill Areas to
Improve Pavement Ride. Program In-
struction Manual – 267

MANUFACTURING
Navy MANTECH Annual Report Fiscal
Year 2004 – 100

MAPPING
Cartographic Projection Procedures for
the UNIX Environment: A User’s
Manual – 193

MAPS
Assessing Accuracy in Varying LIDAR
Data Point Densities in Digital Elevation
Maps – 106

Detection and Tracking Based on a Dy-
namical Hierarchical Occupancy Map in
Agent-Based Simulations – 278

MARINE ENVIRONMENTS
Climate Change. Planning Ahead for
South Carolina. Proceedings of the
South Carolina Sea Grant Consortium’s
Eight Annual Winter Conference, Colum-
bia, S.C., January 16, 1990 – 131

Smart Climatology Applications for Un-
dersea Warfare – 130

MARINE MAMMALS
The Development of a Kernel to Detect
Ziphius cavirostris Vocalizations and a
Performance Assessment of an Auto-
mated Passive Acoustic Detection
Scheme – 264

MARINE TECHNOLOGY
Mechanical Collapse Testing on Alumi-
num Stiffened Panels for Marine Applica-
tions – 53

MARKERS
The Identification of Splice Variants as
Molecular Markers in Parkinson’s Dis-
ease – 152

MARKET RESEARCH
Forest Carbon Markets: Potential and
Drawbacks – 112

MARKING
Looking Under the Hood of Stochastic
Machine Learning Algorithms for Parts of
Speech Tagging – 275

Measurement of the t Anti-t Production
Cross Section in p Anti-p Collisions at
s**(1/2) = 1.96-TeV Using Soft Muon
Tagging, (Thesis/Dissertation) – 239

MARKOV PROCESSES
Feedback Fluid queue with Two Conges-
tion Control Thresholds – 198

Importance Sampling in Rate-Sharing
Networks – 224

Looking Under the Hood of Stochastic
Machine Learning Algorithms for Parts of
Speech Tagging – 275

Stokes Efficiency of Molecular Motor-
Cargo Systems – 223

MARS ATMOSPHERE
First In-situ Investigation of a Dark Wind
Streak on Mars – 303

MARS CRATERS
Visible, Near Infrared, and Middle Infra-
red Spectroscopy of Altered Basaltic Te-
phras: Spectral Signatures of Phyllosili-
cates, Sulfates, and Other Aqueous Al-
teration Products with Application to the
Mineralogy of the Columbia Hills of
Gusev Crater, Mars – 304

MARS EXPLORATION
All Recent Mars Landers Have Landed
Downrange - Are Mars Atmosphere Mod-
els Mis-Predicting Density? – 305

Science in Exploration: From the Moon to
Mars and Back Home to Earth – 302
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Visible, Near Infrared, and Middle Infra-
red Spectroscopy of Altered Basaltic Te-
phras: Spectral Signatures of Phyllosili-
cates, Sulfates, and Other Aqueous Al-
teration Products with Application to the
Mineralogy of the Columbia Hills of
Gusev Crater, Mars – 303

MARS LANDING
All Recent Mars Landers Have Landed
Downrange - Are Mars Atmosphere Mod-
els Mis-Predicting Density? – 305

MARS MISSIONS
Advances in Ground Transmitters for the
NASA Deep Space Network – 23

Science in Exploration: From the Moon to
Mars and Back Home to Earth – 302

MARS PATHFINDER
All Recent Mars Landers Have Landed
Downrange - Are Mars Atmosphere Mod-
els Mis-Predicting Density? – 305

MARS (PLANET)
Comparisons of Selected Atmospheric
Escape Mechanisms on Venus, Mars
and Titan – 303

MARS SURFACE
First In-situ Investigation of a Dark Wind
Streak on Mars – 303

Phyllosilicate and Sulfate-Hematite De-
posits within Miyamoto Crater in South-
ern Sinus Meridiani, Mars – 119

Science in Exploration: From the Moon to
Mars and Back Home to Earth – 302

Visible, Near Infrared, and Middle Infra-
red Spectroscopy of Altered Basaltic Te-
phras: Spectral Signatures of Phyllosili-
cates, Sulfates, and Other Aqueous Al-
teration Products with Application to the
Mineralogy of the Columbia Hills of
Gusev Crater, Mars – 303

MARTENSITE
TEM Examination of Advanced Alloys
Irradiated in ATR – 50

MASKING
Automated Mask Creation from a 3D
Model Using Faethm – 84

MASKS
Automated Mask Creation from a 3D
Model Using Faethm – 84

MASS SPECTROSCOPY
Identification of Bacterial Plant Patho-
gens Using Multilocus Polymerase Chain
Reaction/Electrospray Ionization-Mass
Spectrometry – 59

MATERIALS TESTS
Nanometrology FY2004-2005 Projects
from MSEL (Materials Science and Engi-
neering Laboratory) – 28

MATERIALS
Generic Defense Equipment Logistics
Chain Model – 55

MATHEMATICAL MODELS
Longitudinal Single-Bunch Instability in
the ILC Damping Rings: Estimate of Cur-
rent Threshold – 260

Mathematical Modeling of Circulation
and Hurricane Surge in Pamlico Sound,
N.C – 132

The Inner Workings of Magnetic Recon-
nection – 107

MATHEMATICS
Post-Processing V&V Level II ASC Mile-
stone (2360) Results – 175

MATRIX METHODS
Measurement of the Top Quark Mass in
1.96 TeV Proton-Antiproton Collisions
Using a Novel Matrix Element
Method – 249

Multilaser Herriott Cell for Planetary Tun-
able Laser Spectrometers – 99

MCMURDO SOUND
Vitamin D Supplementation in an Antarc-
tic Ground Analog of Space Flight – 163

MEASUREMENT
Multi-Attribute Strategy and Performance
Architectures in R&D: The Case of The
Balanced Scorecard – 62

MEASURING INSTRUMENTS
Delay Optimization in Bandwidth-Sharing
Networks – 183

Performance of the Upgraded LTP-II at
the ALS Optical Metrology Labora-
tory – 268
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ing – 221
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sphere Become Weak Moisture Source
During Negative Phase of NAO: Use of
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High-Pressure Oxygen Generation for
Outpost EVA – 89

OXYGEN
Launch-Off-Need Shuttle Hubble Rescue
Mission: Medical Issues – 161

Survey of Software Problems with Im-
pacts to ‘Campout’ Protocol Extravehicu-
lar Activity (EVA) Prebreathe – 211
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Foam Density Sensitivity Study for the
9977 Package – 90

Laminated Woven Sacks from China.
Investigation Nos. 701-TA-450 and 731-
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PANELS
Mechanical Collapse Testing on Alumi-
num Stiffened Panels for Marine Applica-
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ers – 109

PARACHUTES
The Mega Mesospheric Para-
chute – 128

PARALYSIS
Onset Dynamics of Type A Botulinum
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Proton-Antiproton Collisions – 238

Search for Pair Production of Second
Generation Scalar Leptoquarks in pp
Collisions at the Tevatron – 243
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Acute and Long-Term Care Case Study
Findings: Final Report – 286

PATTERN RECOGNITION
Cost-Benefit Analysis of Computer Re-
sources for Machine Learning – 192

Gigabytes to Bytes: Automated Denois-
ing and Feature Extraction as Applied to
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Resistant Dowel Bars in Jointed Plain
Concrete Pavement – 40
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Application of Satellite and Ground-
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ated Test-to-Failure Protocol – 108

PHOTOVOLTAIC CONVERSION
Concentrating Solar Power Forum Con-
centrating Photovoltaics. Solar
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Metabolic Cost of Experimental Exer-
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Near-Infrared Spectroscopic Measure-
ments of Calf Muscle during Walking at
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Results – 163
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amining the Damage to Pavement and
Pipes in Santa Clara Valley Resulting
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PLANETARY NEBULAE
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PLASMASPHERE
Global Circulation and Impact of Plasma-
spheric Plumes – 127
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NIST Ionizing Radiation Safety Commit-
tee: Initial Report of Plutonium Contami-
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P-N JUNCTIONS
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POLARIZATION
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Networks Operating Under alpha-Fair
Bandwidth-Sharing Policies – 178
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anced Fairness – 197

POLLUTION CONTROL
Determination of Rates and Extent of
Dechlorination in PCB-Contaminated
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Standard (NAAQS) Regulatory Impact
Analysis – 115

Forest Carbon Markets: Potential and
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National Emission Standards for Hazard-
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Vehicle and Engine Compliance Activi-
ties, 2007 Progress Report – 100
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Multiple Branches of Ordered States of
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Excluded Volume Potential – 60

A-51
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Chemical Sensors for Volatile Organic
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Fields – 56

POLYNOMIALS
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are Not Sums of Squares – 175
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Bayesian Modeling of Population
Variability--Practical Guidance and Pit-
falls. PSAM -9 (Preprint) – 222

One-Carbon Metabolism and Breast
Cancer Survival in a Population-Based
Study – 150

POROSITY
Fluid Flow, Solute Mixing and Precipita-
tion in Porous Media. (April 19,
2007) – 48

POROUS MATERIALS
Fluid Flow, Solute Mixing and Precipita-
tion in Porous Media. (April 19,
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Cooling Pump for Space Suit Life Sup-
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of the Electron Cloud Density in the
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Sensorimotor Adaptation Following Ex-
posure to Ambiguous Inertial Motion
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POTABLE WATER
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Water System Verification Descrip-
tion – 173

Perchlorate Contamination of Drinking
Water: Regulatory Issues and Legislative
Actions – 44

POTASSIUM
Use of Potassium Citrate to Reduce the
Risk of Renal Stone Formation During
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Assessing the Potential for Renewable
Energy Development on DOE Legacy
Management Lands – 109
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Fatigue Behavior of a Third Generation
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X-Ray Binaries. Case Study in Cyg
X-1 – 293

Pixelation Effects in Weak Lens-
ing – 294
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Human Factors for Situation Assessment
in Power Grid Operations – 165

PRECIPITATION MEASUREMENT
An FPGA-based Doppler Processor for a
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Contributions of TRMM and GPM to
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The Global Precipitation Measurement
(GPM) Mission: Overview and Sta-
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PRECIPITATION (METEOROLOGY)
Contributions of TRMM and GPM to
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The Global Precipitation Measurement
(GPM) Mission: Overview and Sta-
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vour in the Era of the LHC, Geneva,
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tem – 245

PREDICTIONS
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remia – 145

PRESERVING
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Infrastructures: Life Expectancy Model-
ing for FRP Strengthened Concrete
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Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
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wave Nondestructive Testing Meth-
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Preservation of Missouri Transportation
Infrastructures: Strain Determination by
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Cooling Properties of the Shuttle Ad-
vanced Crew Escape Spacesuit: Results
of an Environmental Chamber Experi-
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PRESSURE REGULATORS
Design and Testing of a Variable Pres-
sure Regulator for the Constellation
Space Suit – 167

Design Issues of a Back-Pressure-Based
Congestion Control Mechanism – 229

Survey of Software Problems with Im-
pacts to ‘Campout’ Protocol Extravehicu-
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Rescue Shuttle Flight Re-Entry: Control-
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Design Issues of a Back-Pressure-Based
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An Approach for Systematically Captur-
ing Value-Added Knowledge as Appli-
cable to Contracting – 276
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ings of a BJS/SEARCH Conference.
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National Crime Prevention and Privacy
Compact: Resource Materials – 270
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tary: A Randomized Clinical Trial – 155
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Pharmacological and Behavioral En-
hancement of Neuroplasticity in the
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Stokes Efficiency of Molecular Motor-
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A Probabilistic Approach to Tropical Cy-
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Asymptotic Analysis of Levy-Driven Tan-
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Detection Probability Modeling for Airport
Wind-Shear Sensors – 124

Importance Sampling in Rate-Sharing
Networks – 224

M/M/Infinity Transience: Tail Asymptotics
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Note on the Delay Distribution in GPS
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State-Dependent Importance Sampling
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Transient Characteristics of Gaussian
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Cybersecurity and User Accountability in
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Procedures Manual for the Approval of
Designs for Civil Aircraft – 13

Resource Awareness FPGA Design
Practices for Reconfigurable Computing:
Principles and Examples – 185
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An Approach for Systematically Captur-
ing Value-Added Knowledge as Appli-
cable to Contracting – 276

Federal Funding Accountability and
Transparency Act: Implementation and
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Navy MANTECH Annual Report Fiscal
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The Next Step to Creating a More Effi-
cient Form of Paperless Contract-
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PROGRAM VERIFICATION (COMPUT-
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An Integrated Development Environment
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Validation and Debugging – 208

Automated Behavior Property Verifica-
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Making Use of a Decade of Widely Vary-
ing Historical Data: SARP Project ‘Full
Life-cycle Defect Management’ – 212

PROGRAMMING LANGUAGES
Ada 2005 on .NET and Mobile and Em-
bedded Devices – 204

PROGRESS
FAA Continues to make Progress in
Implementing Its Controller Workforce
Plan, But Further Efforts are Needed in
Several Key Areas – 3

Significant Progress in the Deployments
of New Technologies for the Retrieval of
Hanford Radioactive Waste Storage
Tanks – 118

PROJECT MANAGEMENT
All We Need to Know About Software
Project Management, We Can Learn
from Watching Star Trek – 201

An Analysis of Competencies for Manag-
ing Science and Technology Pro-
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Leadership, the Final Frontier: Lessons
from the Captains of Star Trek – 201

Novel Collaboration and Situational
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Using TSP With a Multi-Disciplined
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John C. Stennis Space Center: Partner-
ships for ISHM Technology Development
and Applications – 213

PROMETHAZINE
Pharmacodynamics of Promethazine in
Human Subjects – 165
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Investigation Report: LPG Fire at Valero-
McKee Refinery (Four Injured, Total Re-
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down), Valero Energy Corporation, Sun-
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Toxicology and Carcinogenesis Studies
of Propargyl Alcohol (CAS No. 107-19-7)
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PROPRIOCEPTION
Sensorimotor Adaptation Following Ex-
posure to Ambiguous Inertial Motion
Cues – 144

PROPULSION SYSTEM CONFIGURA-
TIONS

Plug-In Hybrid Electric Vehicle Value
Proposition Study: Phase 1, Task 3:
Technical Requirements and Procedure
for Evaluation of One Scenario – 86

PROPULSION SYSTEM PERFORMANCE
Plug-In Hybrid Electric Vehicle Value
Proposition Study: Phase 1, Task 3:
Technical Requirements and Procedure
for Evaluation of One Scenario – 86

PROSTATE GLAND
A Role for TACI in Prostate Neopla-
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PROSTHETIC DEVICES
Biotic - Abiotic Interface Between they
Body and the Artificial Limb – 42

PROTEASE
A Disruption of ctpA Encoding Carboxy-
Terminal Protease Attenuates Burkhold-
eria mallei and Induces Partial Protection
in CD1 Mice – 149

PROTECTION
A Disruption of ctpA Encoding Carboxy-
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eria mallei and Induces Partial Protection
in CD1 Mice – 149
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tion Tool Documentation and User’s
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Computer Security Division Annual Re-
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Summary Report on Transportation of
Nuclear Fuel Materials in Japan: Trans-
portation Infrastructure, Threats Identi-
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tection Regulations – 60
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Land Warrior (LW)/Mounted Warrior
(MW) DOTMLPF Assessment – 168

PROTECTIVE COATINGS
Impact Resistance of Environmental Bar-
rier Coated SiC/SiC Composites – 34
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Estimating the Permeation Resistance of
Nonporous Barrier Polymers to Sulfur
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Warfare Agents Using Liquid Simu-
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Dose Response of gamma-rays and Iron
Nuclei Induction of Chromosome Aberra-
tions in Normal and Repair Deficient Cell
Lines – 159

Prediction of the Binding Modes of Hu-
man Ku70-SAP Domain with
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Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
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and within the Visible Volumes of DNA
Repair Foci – 143
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Design Issues of a Back-Pressure-Based
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Pricing and Distributed QoS (Quality-of-
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Terrestrial Photovoltaic Module Acceler-
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Propensity and Risk Assessment for So-
lar Particle Events: Consideration of In-
tegral Fluence at High Proton Ener-
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Measurement of the t Anti-t Production
Cross Section in p Anti-p Collisions at
s**(1/2) = 1.96-TeV Using Soft Muon
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Measurement of the Top Quark Mass in
1.96 TeV Proton-Antiproton Collisions
Using a Novel Matrix Element
Method – 249

Search for Higgs Boson Production in
Association with a W Boson in 1.96-TeV
Proton-Antiproton Collisions – 238

Study on the Top Quark Pair Production
Mechanism in 1.96 TeV Proton-
Antiproton Collisions – 239

PROTONS
Development of Transition
Metal/Chalcogen Based Cathode Cata-
lyst for PEM Fuel Cells. Final Report,
September 1, 2003-February 27,
2007 – 107

PROTOPLANETARY DISKS
The Chemistry of Multiply Deuterated
Molecules in Protoplanetary Disks: I. The
Outer Disk – 49

The HD 163296 Circumstellar Disk in
Scattered Light: Evidence of Time-
Variable Self-Shadowing – 290

PROTOTYPES
NPS-SCAT (Solar Cell Array Tester), The
Construction of NPS’ First Prototype
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Prototype Development of Low-Cost,
Augmented Reality Trainer for Crew Ser-
vice Weapons – 207

Summary of NIST Latent Fingerprint
Testing Workshop – 180

PROVISIONING
Evaluation of ‘User-Oriented’ and ‘Black-
Box’ Traffic Models for Link Provision-
ing – 72

PSYCHOLOGICAL EFFECTS
Effects of Extreme Sleep Deprivation on
Human Performance. Idaho Academy of
Science Symposium and Meeting (Pre-
print) – 10

PSYCHOLOGY
Social Impact of Hurricane Eloise on
Panama City, Florida. A Longitudinal
Study of Public Attitudes toward Hazard
Zone Land Use Controls – 132

PUBLIC HEALTH
A 21st Century National Public Health
System – 156

Lister Hill National Center for Biomedical
Communications Annual Report,
FY2007 – 284

PULSARS
High-Altitude Emission from Pulsar Slot
Gaps: The Crab Pulsar – 300

PULSE COMMUNICATION
Digital Communications Over Non-
Fading and Fading Channels – 208

Mini-Survey Of SDSS of [OIII] AGN With
Swift – 288

PULSED LASERS
SHOALS Toolbox: Software to Support
Visualization and Analysis of Large,
High-Density Data Sets – 98

PUMPS
Development of a Compact Efficient
Cooling Pump for Space Suit Life Sup-
port Systems – 172

Q SWITCHED LASERS
The Selection of Q-Switch for a 350mJ
Air-borne 2-micron Wind Lidar – 99

QUADRUPOLES
Assembly and Test of a Support Struc-
ture for 3.5 m Long Nb3Sn Racetrack
Coils – 249

Vibration Measurements to Study the Ef-
fect of Cryogen Flow In a Superconduct-
ing Quadrupole – 259

QUALIFICATIONS
Implementation of COTs Hardware in
Non-Critical Space Applications: A Brief
Tutorial – 199

QUALITY CONTROL
Carbon Offsets: The U.S. Voluntary Mar-
ket Is Growing, but Quality Assurance
Poses Challenges for Market Partici-
pants – 114

Hydratools Manual Version 1.0-
Documentation for a MATLAB-Based
Post-Processing Package for the Sontek
Hydra – 284

Pricing and Distributed QoS (Quality-of-
Service) Control for Elastic Network Traf-
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QUALITY
Multi-Attribute Strategy and Performance
Architectures in R&D: The Case of The
Balanced Scorecard – 62

QUANTITATIVE ANALYSIS
Assessing Security Cooperation Pro-
grams – 225

The Radiative Consistency of Atmo-
spheric Infrared Sounder and Moderate
Resolution Imaging Spectroradiometer
Cloud Retrievals – 125

QUANTUM CHROMODYNAMICS
Hydrodynamics in Heavy Ion Collisions
and QCD Equation of State (April 21-22,
2008) – 233

Light-Front Holography and Hadroniza-
tion at the Amplitude Level – 255

Novel QCD Phenomena at Electron-
Proton Colliders – 257

QUANTUM DOTS
640 x 512 Pixels Long-Wavelength Infra-
red (LWIR) Quantum-Dot Infrared Photo-
detector (QDIP) Imaging Focal Plane Ar-
ray – 97

QUANTUM ELECTRONICS
Quantum Tunneling Model of a P-N
Junction in Silvaco – 83

QUANTUM MECHANICS
Graphical Representation of Stability Cri-
teria - Summary – 240

QUANTUM THEORY
Probing Decoherence with Electromag-
netically Induced Transparency in Super-
conductive Quantum Circuits – 245

QUARKS
Measurement of the Top Quark Mass by
Dynamical Likelihood Method using the
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Detector at Fermilab – 238

Monte Carlo Simulations for Top Pair and
Single Top Production at the Teva-
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Quark Matter 2006: High-(rho tau) and
Jets – 252

Search for Pair Production of Scalar Top
Quarks in Jets and Missing Transverse
Energy Channel with the DO Detec-
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Search for Pair Production of Second
Generation Scalar Leptoquarks in pp
Collisions at the Tevatron – 243
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Study on the Top Quark Pair Production
Mechanism in 1.96 TeV Proton-
Antiproton Collisions – 239
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Analysis of Congestion Periods of an
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Sharing Policies – 77

Fluid Model for a Relay Node in an
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Sojourn Time Asymptotics in Processor
Sharing Queues with Varying Service
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State-Dependent Importance Sampling
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Transient Analysis of Brownian
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Enhanced Detection of Orthogonal Ra-
dar Waveforms Using Time-Frequency
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Fitting a Two-Component Scattering
Model to Polarimetric SAR Data from
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An FPGA-based Doppler Processor for a
Spaceborne Precipitation Radar – 75
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dar Measurements – 140
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Fitting a Two-Component Scattering
Model to Polarimetric SAR Data from
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RADAR
Enhanced Detection of Orthogonal Ra-
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and Bi-Frequency Signal Processing
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Cross Sections for the Interactions of 1
eV - 100 MeV Electrons in Liquid Water
and Application to Monte-Carlo Simula-
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First Observations of Iodine Oxide from
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RADIANT FLUX DENSITY
The Discovery Outburst of the X-Ray
Transient IGR J17497-2821 Observed
with RXTE and ATCA – 295

RADIATION CHEMISTRY
Ionic Liquids: Radiation Chemistry, Sol-
vation Dynamics and Reactivity Pat-
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Advanced Large-Area Plastic Scintillator
Project (ALPS): Final Report – 253

Combating Nuclear Smuggling: DHS’s
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Cross Sections for the Interactions of 1
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and Application to Monte-Carlo Simula-
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Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
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Career Excess Mortality Risk from Diag-
nostic Radiological Exams Required for
Crewmembers Participating in Long Du-
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NIOSH Health Hazard Evaluation Re-
port: HETA No. 2003-0206-3067, Evalu-
ation of Radiation Exposure to TSA Bag-
gage Screeners. Transportation Security
Administration, Washington DC, Sep-
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Dose Response of gamma-rays and Iron
Nuclei Induction of Chromosome Aberra-
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Gaps: The Crab Pulsar – 300
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NIOSH Health Hazard Evaluation Re-
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ation of Radiation Exposure to TSA Bag-
gage Screeners. Transportation Security
Administration, Washington DC, Sep-
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NIST Ionizing Radiation Safety Commit-
tee: Initial Report of Plutonium Contami-
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Propensity and Risk Assessment for So-
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RADIATION
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Application of Satellite and Ground-
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A Disruption of ctpA Encoding Carboxy-
Terminal Protease Attenuates Burkhold-
eria mallei and Induces Partial Protection
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Attenuation of Radio Wave Signals
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Advances in Ground Transmitters for the
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Attenuation of Radio Wave Signals
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Robust GPS-Based Synchronization of
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a 4 and 5 Cube – 194

RANDOM SAMPLING
Using Chebyshev’s Inequality to Deter-
mine Sample Size in Biometric Evalua-
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Queue – 230

Some Asymptotic Results in Depen-
dence Modelling – 227

RANGEFINDING
Proceedings of the 2nd NIST LADAR
Performance Evaluation Workshop:
March 15-16, 2005 – 266

Range Measurement as Practiced in the
Deep Space Network – 23

RANKING
Meta-Analysis of Third-Party Evaluations
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Range Measurement as Practiced in the
Deep Space Network – 23

SIGNATURES
Wireless Indoor Location Estimation
Based on Neural Network RSS Signature
Recognition (LENSR) – 193

SIGNS AND SYMPTOMS
A 21st Century National Public Health
System – 156

SILICATES
How Deep and Hot was Earth’s Magma
Ocean? Combined Experimental
Datasets for the Metal-silicate Partition-
ing of 11 Siderophile Elements - Ni, Co,
Mo, W, P, Mn, V, Cr, Ga, Cu and
Pd – 103

Phyllosilicate and Sulfate-Hematite De-
posits within Miyamoto Crater in South-
ern Sinus Meridiani, Mars – 119

SILICON CARBIDES
Impact Resistance of Environmental Bar-
rier Coated SiC/SiC Composites – 34

SILICON DIOXIDE
Biomineralized 3-D Nanoparticle Assem-
blies with Micro-to-Nanoscale Features
and Tailored Chemistries – 40

Silica Nanofiber Combat Hemostat
(SINCH) – 145

SILICON
Chandra X-ray Grating Spectrometry of
Eta Carinae near X-ray Minimum: I. Vari-
ability of the Sulfur and Silicon Emission
Lines – 293

Search for Particle Dark Matter Using
Cryogenic Germanium and Silicon De-
tectors in the One- and Two-Tower Runs
of CDMS-II at Soudan – 299

SIMULATION
Berna Ion Source Discharge Simulation.
Presented at the 12th International Con-
ference on Ion Sources (ICIS 2007) in
Jeju, Korea on August 26-31,
2007 – 235

Bunched Beam Stochastic Cooling
Simulations and Comparison with
Data – 236

Detecting Change in Human Social Be-
havior Simulation – 206

Detection and Tracking Based on a Dy-
namical Hierarchical Occupancy Map in
Agent-Based Simulations – 278

Effects of Deep Convection on Atmo-
spheric Chemistry – 122

Efficient Parallel Simulation of CO2 Geo-
logic Sequestration in Saline Aqui-
fers – 48

Efforts to Simulate Solar Wind Turbu-
lence – 306

Expanding the Trade Space: An Analysis
of Requirements Tradeoffs Affecting Sys-
tem Design – 205

Framing Cultural Attributes for Human
Representation in Military Training and
Simulations – 219

Gaps, Tools, and Evaluation Methodolo-
gies for Analyzing Irregular War-
fare – 227

Independent Review of Simulation of Net
Infiltration for Present-Day and Potential
Future Climates. (MDL-NBS-HS-000023,
Rev 01) – 126

Level-2 Milestone 2351: Terascale Simu-
lation facility Upgrade. Milestone Report
for NNSA HQ – 191

MATREX: A Unifying Modeling and Simu-
lation Architecture for Live-Virtual-
Constructive Applications – 210

Measurement of Hadron Production
Cross Sections for the Simulation of Ac-
celerator Neutrino Beams and a Search
for Muon-Neutrino to Electron-Neutrino
Oscillations in the Delta m**2 About
Equals 1-eV**2 Region,
(Thesis/Dissertation) – 240

Mission Assignment Model and Simula-
tion Tool for Different Types of Un-
manned Aerial Vehicles – 8

Model Simulations of Continuous Ion In-
terjection into EBIS Trap with Slanted
Electrostatic Mirror – 236
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Modeling and Simulation of a Non-
Coherent Frequency Shift Keying Trans-
ceiver Using a Field Programmable Gate
Array (FPGA) – 82

Modeling and Simulation of the Longitu-
dinal Beam Dynamics - RF Station Inter-
action in the LHC Rings – 233

On Missing Nails and Distant Butterflies:
Clausewitzian Friction in Models of Com-
bat – 222

Perfect Simulation for Length-Interacting
Polygonal Markov Fields in the
Plane – 187

Quasi-Spherical Direct Drive Fusion
Simulations for the Z Machine and Future
Accelerators – 251

SciDAC Advances in Beam Dynamics
Simulation: from Light Sources to Collid-
ers – 250

Start to end Simulations of Transverse to
Longitudinal Emittance Exchange at the
A0 Photoinjector – 245

State-Dependent Importance Sampling
for a Jackson Tandem Network – 91

Synthesizing Information for Interagency
Decision Makers using Simula-
tion – 225

Technical Approach of the End to End
Deployment Simulation (E2EDS) – 201

The GEOS Chemistry Climate Model:
Comparisons to Satellite Data – 123

The Impact of Educational Interventions
by Socio-Demographic Attribute – 274

The Impact of Educational Interventions
on Real & Stylized Cities – 274

The Sonar Simulation Toolset, Release
4.6: Science, Mathematics, and Algo-
rithms – 200

Tutorial on Agent-based Modeling and
Simulation – 220

SIMULATORS
The Sonar Simulation Toolset, Release
4.6: Science, Mathematics, and Algo-
rithms – 200

SINKS
Forest Carbon Markets: Potential and
Drawbacks – 112

SINTERING
Effects of Composition, Temperature and
Sample Size on the Sintering of Chem-
Prep High Field Varistors – 79

SITUATIONAL AWARENESS
A Secure and Efficient Communications
Architecture for Global Information Grid
Users Via Cooperating Space As-
sets – 69

Improving Situational Awareness on
Submarines Using Augmented Real-
ity – 168

LIDAR Design for Space Situational
Awareness – 93

SKY SURVEYS (ASTRONOMY)
Mini-Survey Of SDSS of [OIII] AGN With
Swift – 289

SLEEP DEPRIVATION
Effects of Extreme Sleep Deprivation on
Human Performance. Idaho Academy of
Science Symposium and Meeting (Pre-
print) – 10

SLEEP
Working the Nightshift on the USS JOHN
C. STENNIS: Implications for Enhancing
Warfighter Effectiveness – 162

SLOPES
Measurements of Slope Current and En-
vironmental Geochemistry near the
Western Boundary of the Gulf of the
Farallones National Marine Sanctu-
ary – 47

SLUDGE
Initial Sludge Batch 4 Tank 40 Decant
Variability Study with Frit 510 – 56

Recommended Frit Composition for Ini-
tial Sludge Batch 5 Processing at the
Defense Waste Processing Facil-
ity – 56

SMOOTHING
GPS-Based Time Error Estimates Pro-
vided by Smoothing, Wiener, and Kal-
man Filters: A Comparative Study – 246

SNOW COVER
Seasonal Snow Extent and Snow Mass
in South America Using SMMR and
SSM/I Passive Microwave Data (1979-
2003) – 105

SNOW
Assessment of Climatologically and Me-
teorologically Driven Dynamic Ap-
proaches for Snow Depth Retrieval from
Space-borne Microwave Brightness
Temperature – 125

Evaluation of Ten Methods for Initializing
a Land Surface Model – 105

Seasonal Snow Extent and Snow Mass
in South America Using SMMR and
SSM/I Passive Microwave Data (1979-
2003) – 104

SOFTWARE DEVELOPMENT TOOLS
A New Software Tool that Optimizes Dy-
namic Decision Making – 201

CEMAP II: An Architecture and Specifi-
cations to Facilitate the Importing of
Real-World Data into the CASOS Soft-
ware Suite – 212

Changing the Game: Using Expressive
Commerce (trademark) to Support De-
fense Mobility and Transportation Plan-
ning – 225

Expanding Deployment Modeling into
DPO (Distribution Process Owner) Mod-
eling – 203

Hyperion Intelligence Dashboards and
Experimentation at Lockheed Martin’s
Center for Innovation – 206

SHOALS Toolbox: Software to Support
Visualization and Analysis of Large,
High-Density Data Sets – 98

SOFTWARE ENGINEERING
Ada 2005 on .NET and Mobile and Em-
bedded Devices – 204

All We Need to Know About Software
Project Management, We Can Learn
from Watching Star Trek – 200

Commandments for a Productive Devel-
opment Environment – 202

Cooperative Appraisals for Capability
and Risk Evaluation – 203

Maintaining Sanity in a Multilanguage
World – 205

Making Use of a Decade of Widely Vary-
ing Historical Data: SARP Project ‘Full
Life-cycle Defect Management’ – 212

Preview of the Mission Assurance Analy-
sis Protocol (MAAP): Assessing Risk and
Opportunity in Complex Environ-
ments – 203

QoS Composition and Decomposition
Model in Uniframe – 204

Results of SEI Independent Research
and Development Projects – 204

Should your Projects’ Leaders be on
Springer? – 205

Some Axioms and Issues in the UFO
Dynamic Analysis Framework – 206

Space Acquisitions: DOD’s Goals for Re-
solving Space Based Infrared System
Software Problems are Ambitious – 201

Studies of One-to-One Fingerprint
Matching with Vendor SDK Match-
ers – 182

Two Finger Matching with Vendor SDK
Matchers – 181

Using TSP With a Multi-Disciplined
Project Management System – 202

SOFTWARE RELIABILITY
Making Use of a Decade of Widely Vary-
ing Historical Data: SARP Project ‘Full
Life-cycle Defect Management’ – 212

SOIL MAPPING
The Hydrosphere State (Hydros) Satel-
lite Mission: An Earth System Pathfinder
for Global Mapping of Soil Moisture and
Land Freeze/Thaw – 104

SOIL MOISTURE
An Adaptive Ensemble Kalman Filter for
Soil Moisture Data Assimilation – 105

Distinct Hydrological Signatures in Ob-
served Historical Temperature
Fields – 136

Evaluation of Ten Methods for Initializing
a Land Surface Model – 105

The Hydrosphere State (Hydros) Satel-
lite Mission: An Earth System Pathfinder
for Global Mapping of Soil Moisture and
Land Freeze/Thaw – 104
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SOILS
First In-situ Investigation of a Dark Wind
Streak on Mars – 303

Simplified Procedures for the Design of
Tall, Stiff Tieback Walls – 101

SOLAR ACTIVITY EFFECTS
Global Circulation and Impact of Plasma-
spheric Plumes – 127

Inner Heliosphere Science – 306

SOLAR ACTIVITY
Coronal Mass Ejections - A Statistical
View – 306

Inner Heliosphere Science – 306

SOLAR CELLS
Concentrating Solar Power Forum Con-
centrating Photovoltaics. Solar
2008 – 107

NPS-SCAT (Solar Cell Array Tester), The
Construction of NPS’ First Prototype
CubeSat – 301

SOLAR COLLECTORS
Mechanism of Hydrogen Formation in
Solar Parabolic Trough Receiv-
ers – 109

SOLAR CORPUSCULAR RADIATION
Propensity and Risk Assessment for So-
lar Particle Events: Consideration of In-
tegral Fluence at High Proton Ener-
gies – 307

SOLAR CYCLES
Coronal Mass Ejections - A Statistical
View – 306

SOLAR ENERGY
Assessing the Potential for Renewable
Energy Development on DOE Legacy
Management Lands – 109

Concentrating Solar Power Forum Con-
centrating Photovoltaics. Solar
2008 – 107

Innovations in Wind and Solar PV Fi-
nancing – 108

Mechanism of Hydrogen Formation in
Solar Parabolic Trough Receiv-
ers – 109

Solar Resource Assessment – 108

Terrestrial Photovoltaic Module Acceler-
ated Test-to-Failure Protocol – 108

SOLAR FLARES
Propensity and Risk Assessment for So-
lar Particle Events: Consideration of In-
tegral Fluence at High Proton Ener-
gies – 307

SOLAR PLANETARY INTERACTIONS
Cassini Observations of Saturn’s Magne-
totail Region: Preliminary Results – 302

SOLAR SIMULATORS
Effect of Simulated Lunar Dust on the
Properties of Thermal Control Sur-
faces – 304

SOLAR SPECTROMETERS
Observed and Modeled HOCl Profiles in
the Midlatitude Stratosphere: Implication
for Ozone Loss – 138

SOLAR STORMS
Global Circulation and Impact of Plasma-
spheric Plumes – 127

SOLAR TERRESTRIAL INTERACTIONS
Global Circulation and Impact of Plasma-
spheric Plumes – 127

SOLAR VELOCITY
The Local Stellar Velocity Field via Vector
Spherical Harmonics – 298

SOLAR WIND
Cassini Observations of Saturn’s Magne-
totail Region: Preliminary Results – 302

Efforts to Simulate Solar Wind Turbu-
lence – 306

Encounter of the Ulysses Spacecraft with
the Ion Tail of Comet McNaught – 296

Global Circulation and Impact of Plasma-
spheric Plumes – 127

Turbulence and Global Properties of the
Solar Wind – 305

SOLID OXIDE FUEL CELLS
A Theoretical Solid Oxide Fuel Cell
Model for Systems Controls and Stability
Design – 16

SOLID ROCKET PROPELLANTS
Perchlorate Contamination of Drinking
Water: Regulatory Issues and Legislative
Actions – 44

SOLID STATE
Phosophor-Free Solid State Light
Sources. Report for October 1, 2003 to
March 31, 2007 – 258

SOLUTES
Fluid Flow, Solute Mixing and Precipita-
tion in Porous Media. (April 19,
2007) – 48

SOLVATION
Ionic Liquids: Radiation Chemistry, Sol-
vation Dynamics and Reactivity Pat-
terns – 40

SOLVENTS
Novel, Solvent-Free, Single Ion Conduc-
tive Polymer Electrolytes – 43

Novel, Solvent-Free, Single Ion-
Conducting Polymer Electrolytes – 41

Prediction of the Binding Modes of Hu-
man Ku70-SAP Domain with
DNA – 158

SONAR
Digital Mapping of Sidescan Sonar Data
with the Woods Hole Image Processing
System Software – 192

Digital Processing of Side-scan Sonar
Data with the Woods Hole Image Pro-
cessing System Software – 192

Rasterizing Vector and Discrete Data
with the Woods Hole Image Processing
System Software – 179

The Sonar Simulation Toolset, Release
4.6: Science, Mathematics, and Algo-
rithms – 200

SONDES
The Mega Mesospheric Para-
chute – 128

SONIC BOOMS
Research at NASA on Human Response
to Sonic Booms – 264

SOUND DETECTING AND RANGING
The Development of a Kernel to Detect
Ziphius cavirostris Vocalizations and a
Performance Assessment of an Auto-
mated Passive Acoustic Detection
Scheme – 264

SOUND WAVES
Using Streamlines to Visualize Acoustic
Energy Flow Across Boundaries – 263

SOURCE PROGRAMS
Status of ITEP Decaborane Ion Source
Program – 235

SOUTH AMERICA
Seasonal Snow Extent and Snow Mass
in South America Using SMMR and
SSM/I Passive Microwave Data (1979-
2003) – 105

SOUTH CAROLINA
Climate Change. Planning Ahead for
South Carolina. Proceedings of the
South Carolina Sea Grant Consortium’s
Eight Annual Winter Conference, Colum-
bia, S.C., January 16, 1990 – 131

SOUTHEAST ASIA
Project CHECO Southeast Asia Report.
Tactical Electronic Warfare Operations in
SEA, 1962-1968 – 81

SPACE CHARGE
Space-Charge Effects in the Super
B-Factory LER – 258

SPACE EXPLORATION
NASA Video Catalog – 283

Remote Raman Spectroscopy of Miner-
als at Elevated Temperature Relevant to
Venus Exploration – 305

Simulation Assisted Risk Assessment
Applied to Launch Vehicle Conceptual
Design – 21

Use of Potassium Citrate to Reduce the
Risk of Renal Stone Formation During
Spaceflight – 161

SPACE FLIGHT
Use of Potassium Citrate to Reduce the
Risk of Renal Stone Formation During
Spaceflight – 161

SPACE INFRARED TELESCOPE FACIL-
ITY

Spectroscopic Confirmation of a Massive
Red-sequence Selected Galaxy Cluster
at Z=1.34 in the SpARCS-South Cluster
Survey – 291

SPACE MISSIONS
A Decision Support System to help Pri-
oritize Sensor Capabilities for Lunar
Landers and Planetary Rovers – 18

Second Harmonic Imaging improves
Echocardiograph Quality on board the
International Space Station – 159
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SPACE NAVIGATION
General Mission Analysis Tool
(GMAT) – 199

SPACE PROGRAMS
An Astrosocial Observation: The Nobel
Connection to the Space Pro-
gram – 287

SPACE SHUTTLE MISSIONS
Career Excess Mortality Risk from Diag-
nostic Radiological Exams Required for
Crewmembers Participating in Long Du-
ration Space Flight – 144

Launch-Off-Need Shuttle Hubble Rescue
Mission: Medical Issues – 160

SPACE SHUTTLES
Environmental Control and Life Support
Integration Strategy for 6-Crew Opera-
tions – 172

Implementation of COTs Hardware in
Non-Critical Space Applications: A Brief
Tutorial – 199

SPACE SUITS
Cooling Properties of the Shuttle Ad-
vanced Crew Escape Spacesuit: Results
of an Environmental Chamber Experi-
ment – 170

Design and Testing of a Variable Pres-
sure Regulator for the Constellation
Space Suit – 167

Development of a Compact Efficient
Cooling Pump for Space Suit Life Sup-
port Systems – 171

Development of a Prototype Water Pump
for Future Space Suit Applica-
tions – 173

Evaluation of Carbon Dioxide Sensors
for the Constellation Space Suit Life Sup-
port System for Surface Explora-
tion – 171

Heart Rhythm Monitoring in the Constel-
lation Lunar and Launch/Landing EVA
Suit: Recommendations from an Expert
Panel – 163

Heat Exchanger/Humidifier Trade Study
and Conceptual Design for the Constel-
lation Space Suit Portable Life Support
System Ventilation Subsystem – 166

Near-Infrared Spectroscopic Measure-
ments of Calf Muscle during Walking at
Simulated Reduced Gravity - Preliminary
Results – 163

Orion Emergency Mask Approach – 22

Space Suit Environment Testing of the
Orion Atmosphere Revitalization Tech-
nology – 170

SPACE TECHNOLOGY EXPERIMENTS
Integration and Testing Challenges of
Small, Multiple Satellite Missions: Expe-
riences From The Space Technology 5
Project – 26

SPACE TRANSPORTATION SYSTEM
FLIGHTS

Rescue Shuttle Flight Re-Entry: Control-
ling Astronaut Thermal Exposure – 19

SPACE WEAPONS
Space Acquisitions: DOD’s Goals for Re-
solving Space Based Infrared System
Software Problems Are Ambitious – 18

SPACE WEATHER
Global Circulation and Impact of Plasma-
spheric Plumes – 127

SPACEBORNE TELESCOPES
Detector Arrays for the James Webb
Space Telescope Near-Infrared Spec-
trograph – 294

Luciola Hypertelescope Space Observa-
tory – 291

SPACECRAFT ENVIRONMENTS
Exer-Genie(Registered Trademark) Ex-
ercise Device Hardware Evalua-
tion – 164

SPACECRAFT LANDING
All Recent Mars Landers Have Landed
Downrange - Are Mars Atmosphere Mod-
els Mis-Predicting Density? – 305

SPACECRAFT MODELS
Range Measurement as Practiced in the
Deep Space Network – 23

SPACECRAFT ORBITS
Aerobraking Cost and Risk Deci-
sions – 22

SPACECREWS
Cooling Properties of the Shuttle Ad-
vanced Crew Escape Spacesuit: Results
of an Environmental Chamber Experi-
ment – 170

Crew Exploration Vehicle (CEV) Potable
Water System Verification Descrip-
tion – 173

Vitamin D Supplementation in an Antarc-
tic Ground Analog of Space Flight – 162

SPALLATION
Impact Resistance of Environmental Bar-
rier Coated SiC/SiC Composites – 34

SPARKS
Using Spark as a Solver for Mod-
elica – 183

SPATIAL DISTRIBUTION
First Observations of Iodine Oxide from
Space – 288

SPATIAL RESOLUTION
Palomar and Table Mountain Observa-
tions of 9P/Tempel 1 during the Deep
Impact Encounter: First Results – 267

Titan’s Surface from Cassini RADAR
SAR and High Resolution Radiometry
Data of the First Five Flybys – 76

SPECTRAL BANDS
Visible, Near Infrared, and Middle Infra-
red Spectroscopy of Altered Basaltic Te-
phras: Spectral Signatures of Phyllosili-
cates, Sulfates, and Other Aqueous Al-
teration Products with Application to the
Mineralogy of the Columbia Hills of
Gusev Crater, Mars – 304

SPECTRAL COUNTERPARTS (AS-
TRONOMY)

The Discovery Outburst of the X-Ray
Transient IGR J17497-2821 Observed
with RXTE and ATCA – 295

SPECTRAL LINE WIDTH
The Selection of Q-Switch for a 350mJ
Air-borne 2-micron Wind Lidar – 99

SPECTRAL RESOLUTION
Current Sounding Capability From Satel-
lite Meteorological Observation With Ul-
traspectral Infrared Instruments – 136

SPECTRAL SENSITIVITY
The Ground Calibration and Spectral Re-
sponse of the Swift Burst Alert Telescope
(BAT) – 297

SPECTRAL SIGNATURES
Phyllosilicate and Sulfate-Hematite De-
posits within Miyamoto Crater in South-
ern Sinus Meridiani, Mars – 119

Visible, Near Infrared, and Middle Infra-
red Spectroscopy of Altered Basaltic Te-
phras: Spectral Signatures of Phyllosili-
cates, Sulfates, and Other Aqueous Al-
teration Products with Application to the
Mineralogy of the Columbia Hills of
Gusev Crater, Mars – 303

SPECTRA
Understanding QGP through Spectral
Functions and Euclidean Correlators,
April 23-25, 2008 – 232

SPECTROSCOPY
Combating Nuclear Smuggling: DHS’s
Phase 3 Test Report on Advanced Portal
Monitors Does Not Fully Disclose the
Limitations of the Test Results – 96

Measurement of Fuel Dilution of Oil in a
Diesel Engine using Laser-Induced Fluo-
rescence Spectroscopy – 100

SPECTRUM ANALYSIS
Constraints on Black Hole Spin in a
Sample of Broad Iron Line AGN – 300

Shear Wave Structure of Umbria and
Marche, Italy, Strong Motion Seismom-
eter Sites Affected by the 1997 Umbria-
Marche, Italy, Earthquake Se-
quence – 121

The Discovery Outburst of the X-Ray
Transient IGR J17497-2821 Observed
with RXTE and ATCA – 295

SPENT FUELS
Safety of a Repository at Yucca Moun-
tain – 102

Spent Fuel Sabotage Test Program,
Characterization of Aerosol Dispersal: In-
terim Final Report – 116

SPHERICAL HARMONICS
The Local Stellar Velocity Field via Vector
Spherical Harmonics – 298

SPILLING
Orion Emergency Mask Approach – 22

SPINE
Prevention of Low Back Pain in the Mili-
tary: A Randomized Clinical Trial – 155
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SPIN
Constraints on Black Hole Spin in a
Sample of Broad Iron Line AGN – 300

SPLICING
The Identification of Splice Variants as
Molecular Markers in Parkinson’s Dis-
ease – 152

STABILITY
Computational and Experimental Study
of High-Performance Lubricants in Ex-
treme Environments – 41

Delay Optimization in Bandwidth-Sharing
Networks – 183

Graphical Representation of Stability Cri-
teria - Summary – 240

Rate Stability and Output Rates in
Queueing Networks with Shared Re-
sources – 230

Stability and Structure of the Interface
between a Metallic Glass and Its Congru-
ent Crystal Phases – 51

Stability of Parallel Queueing Systems
with Coupled Service Rates – 176

Steady States and Their Stability of Ho-
mogeneous, Rigid, Extended Nematic
Polymers Under Imposed Magnetic
Fields – 56

STAINLESS STEELS
Blast and Fragment Protective Sandwich
Panel Concepts for Stainless Steel
Monohull Designs – 51

STANDARD MODEL (PARTICLE PHYS-
ICS)

Search for Stop Pairs in the EMU Chan-
nel, (Thesis/Dissertation) – 254

STANDARDIZATION
Standardized UXO Technology Demon-
stration Site Blind Grid Scoring Record
No. 900 – 93

Standardized UXO Technology Demon-
stration Site Blind Grid Scoring Record
Number 909 (Sky Research, Inc.) – 94

Standardized UXO Technology Demon-
stration Site Desert Extreme Scoring
Record Number 911 (Sky Research,
Inc.) – 95

Standardized UXO Technology Demon-
stration Site Moguls Scoring Record
Number 912 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
No. 908 – 96

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
Number 910 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Woods Scoring Record
Number 902 (Sky Research, Inc.) – 95

STANDARDS
National Emission Standards for Hazard-
ous Air Pollutants, Calendar Year 2007.
Nevada Test Site – 114

STANNATES
Flux Pinning Enhancement in
YBa2Cu3O7-x Films with BaSnO3 Nano-
particles – 45

STAPHYLOCOCCUS
An Alternative Approach to Combination
Vaccines: Intradermal Administration of
Isolated Components for Control of An-
thrax, Botulism, Plague and Staphylo-
coccal Toxic Shock – 147

STAR CLUSTERS
Luciola Hypertelescope Space Observa-
tory – 292

STAR DISTRIBUTION
The Local Stellar Velocity Field via Vector
Spherical Harmonics – 298

STARBURST GALAXIES
Comparing Local Starbursts to High-
Redshift Galaxies: A Search for Lyman-
Break Analogs – 290

STARS
Direct UV/Optical Imaging of Stellar Sur-
faces: The Stellar Imager (SI) Vision Mis-
sion – 289

The Local Stellar Velocity Field via Vector
Spherical Harmonics – 298

STATISTICAL ANALYSIS
Nonparametric Statistical Data Analysis
of Fingerprint Minutiae Exchange with
Two-Finger Fusion – 180

Resampling Statistics for the F-22A Lot 5
Suitability Analysis – 12

Statistical Issues for Uncontrolled Reen-
try Hazards – 25

Unified View of Engineering Creep Pa-
rameters – 54

STATISTICS
Comparison of Combat Casualty Statis-
tics Among US Armed Forces During
OEF/OIF – 223

STEADY STATE
Steady States and Dynamics of 2-D
Nematic Polymers Driven by an Imposed
Weak Shear – 41

Steady States and Their Stability of Ho-
mogeneous, Rigid, Extended Nematic
Polymers Under Imposed Magnetic
Fields – 56

Tandem Queue with Levy Input: A New
Representation of the Downstream
Queue Length – 87

STEELS
Benchmark Evaluation of Plutonium
Hemispheres Reflected by Steel and Oil.
2008 ANS Annual Meeting – 266

Carbon and Certain Alloy Steel Wire Rod
from Brazil, Canada, Indonesia, Mexico,
Moldova, Trinidad and Tobago, and
Ukraine. Investigation Nos. 701-TA-417
and 731-TA-953, 954, 957-959, 961, and
962 (Review) – 52

Early Warning Corrosion Detection in
Post Tensioned Tendons. Summary Re-
port – 35

Evaluation of MMFX 2 Steel Corrosion-
Resistant Dowel Bars in Jointed Plain
Concrete Pavement – 40

Steamside Oxidation Behavior of Experi-
mental 9CR Steels – 53

TEM Examination of Advanced Alloys
Irradiated in ATR – 49

STELLAR COLOR
The HD 163296 Circumstellar Disk in
Scattered Light: Evidence of Time-
Variable Self-Shadowing – 290

STELLAR ENVELOPES
Preplanetary Nebulae: A Hubble Space
Telescope Imaging Survey and a New
Morphological Classification Sys-
tem – 293

The HD 163296 Circumstellar Disk in
Scattered Light: Evidence of Time-
Variable Self-Shadowing – 290

STELLAR MOTIONS
The Local Stellar Velocity Field via Vector
Spherical Harmonics – 298

STELLAR ORBITS
Chandra X-ray Grating Spectrometry of
Eta Carinae near X-ray Minimum: I. Vari-
ability of the Sulfur and Silicon Emission
Lines – 293

STELLAR STRUCTURE
Direct UV/Optical Imaging of Stellar Sur-
faces: The Stellar Imager (SI) Vision Mis-
sion – 289

STEPPING MOTORS
Design and Testing of a Variable Pres-
sure Regulator for the Constellation
Space Suit – 167

STEROIDS
Biomarkers of Risk for Post-Traumatic
Stress Disorder (PTSD) – 156

STOCHASTIC PROCESSES
Analysis of a Sparse Grid Stochastic
Collocation Method for Partial Differential
Equations with High-Dimensional Ran-
dom Input Data – 188

Bunched Beam Stochastic Cooling
Simulations and Comparison with
Data – 236

Fluid Model for a Relay Node in an Ad
Hoc Network: Evaluation of Resource
Sharing Policies – 77

Fluid Model for a Relay Node in an
Ad-Hoc Network: The Case of Heavy-
Tailed Input – 77

Fluid System with Coupled Input and
Output, and Its Application to Bottlenecks
in Ad Hoc Networks – 88

Levy-Driven Vacation Models with Corre-
lated Busy Periods and Service Interrup-
tions – 228

Looking Under the Hood of Stochastic
Machine Learning Algorithms for Parts of
Speech Tagging – 275

Monotonicity in the Limited Processor
Sharing Queue – 230

A-65



Non-Parametric Estimator for the
Doubly-Periodic Poisson Intensity Func-
tion – 66

Some Asymptotic Results in Depen-
dence Modelling – 227

Stochastic Bounds for Two-Layer Loss
Systems – 229

Stochastic Optimization and the Simulta-
neous Perturbation Algorithm – 224

Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA
Repair Foci – 143

Stokes Efficiency of Molecular Motor-
Cargo Systems – 223

STORAGE RINGS (PARTICLE ACCEL-
ERATORS)

Generation of Subpicosecond x-Ray
Pulses in Storage Rings – 258

Loss Factor of the PEP-II Rings – 233

Measurements and Analysis of Longitu-
dinal HOM Driven Coupled Bunch Modes
in PEP-II Rings – 248

Model of an Electrical Discharge in the
Flance Contacts with Omega Seals at
High Currents in PEP-II – 255

Modeling and Simulation of the Longitu-
dinal Beam Dynamics - RF Station Inter-
action in the LHC Rings – 233

PEP-II Status – 257

Secondary Electron Yield Measurements
and Groove Chambers Tests in the
PEP-II Beam Line – 246

Space-Charge Effects in the Super
B-Factory LER – 258

STORAGE TANKS
Significant Progress in the Deployments
of New Technologies for the Retrieval of
Hanford Radioactive Waste Storage
Tanks – 118

STORM SURGES
Initial Effects of a Hurricane Storm Surge
on Barrier Island Vegetation – 133

STORMS (METEOROLOGY)
Coronal Mass Ejections - A Statistical
View – 306

STORMS
Initial Effects of a Hurricane Storm Surge
on Barrier Island Vegetation – 133

STRAIN GAGES
Preservation of Missouri Transportation
Infrastructures: Strain Determination by
Fiber Optics (Task V3. Load Tests and
Monitoring Sub-Task 3.6) – 102

STRANDS
Stochastic Properties of Radiation In-
duced DSB: DSB Distributions in Large
Scale Chromatin Loops, the HPRT Gene
and within the Visible Volumes of DNA
Repair Foci – 143

STRATOSPHERE
CALIPSO Observations of Volcanic
Aerosol in the Stratosphere – 137

Intraseasonal Variations of the Tropical
Total Ozone and their Connection to the
Madden-Julian Oscillation – 140

Lidar Measurements of Stratospheric
Ozone, Aerosols and Temperature during
the SAUNA Campaign at Sodankyla, Fin-
land – 109

Observed and Modeled HOCl Profiles in
the Midlatitude Stratosphere: Implication
for Ozone Loss – 137

The GEOS Chemistry Climate Model:
Comparisons to Satellite Data – 123

Turbulence Instrumentation for Strato-
spheric Airships – 90

STRIATION
Visualization of Coupling Current Paths
in Striated YBCO-Coated Conductors at
Frequencies up to 400 HZ – 44

STRUCTURAL ANALYSIS
Analysis of Needs and Existing Capabili-
ties for Full-Scale Fire Resistance Test-
ing. (Revision) – 102

STRUCTURAL PROPERTIES (GEOLOGY)
Analysis of a Spatial Point Pattern: Ex-
amining the Damage to Pavement and
Pipes in Santa Clara Valley Resulting
from the Loma Prieta Earthquake – 120

SUBDUCTION (GEOLOGY)
Models of Active Glacial Isostasy Roofing
Warm Subduction: Case of the South
Patagonian Ice Field – 121

SUBLIMATION
Testing and Model Correlation of Subli-
mator Driven Coldplate Coupons – 92

SUBMARINES
Improving Situational Awareness on
Submarines Using Augmented Real-
ity – 168

SUBSTRATES
Mass Remaining During Evaporation of
Sessile Drop – 44

SULFUR DIOXIDES
Draft Scope and Methods Plan for
Risk/Exposure Assessment: Secondary
NAAQS Review for Oxides of Nitrogen
and Oxides of Sulfur – 113

Integrated Review Plan for the Second-
ary National Ambient Air Quality Stan-
dards for Nitrogen Dioxide and Sulfur
Dioxide – 113

Risk and Exposure Assessment to Sup-
port the Review of the SO(sub 2) Primary
National Ambient Air Quality Standards:
First Draft – 117

SULFUR
Chandra X-ray Grating Spectrometry of
Eta Carinae near X-ray Minimum: I. Vari-
ability of the Sulfur and Silicon Emission
Lines – 293

Draft Scope and Methods Plan for
Risk/Exposure Assessment: Secondary
NAAQS Review for Oxides of Nitrogen
and Oxides of Sulfur – 112

SUMMER
Summer Research Institute Interfacial
and Condensed Phase Chemical Phys-
ics. 2007 Annual Report – 28

SUMS
Balanced Subset Sums of Dense Sets of
Integers – 230

Symmetric, Positive Polynomials, Which
are Not Sums of Squares – 175

SUNSPOT CYCLE
Anticipating Cycle 24 Minimum and its
Consequences: An Update – 307

SUNSPOTS
Anticipating Cycle 24 Minimum and its
Consequences: An Update – 307

SUPERCOMPUTERS
Using Grid Computing within the Depart-
ment of Defense – 214

SUPERCONDUCTING MAGNETS
Design Considerations of Fast-Cycling
Synchrotrons Using Superconducting
Transmission Line Magnets – 242

SUPERCONDUCTIVITY
Probing Decoherence with Electromag-
netically Induced Transparency in Super-
conductive Quantum Circuits – 245

Superconducting Photoinjector – 237

Vibration Measurements to Study the Ef-
fect of Cryogen Flow In a Superconduct-
ing Quadrupole – 259

SUPERNOVAE
Fast Contour Descriptor Algorithm for
Supernova Image Classification – 301

Pixelation Effects in Weak Lens-
ing – 294

SUPERSONIC COMMERCIAL AIR
TRANSPORT

NPS-SCAT (Solar Cell Array Tester), The
Construction of NPS’ First Prototype
CubeSat – 301

SUPERSYMMETRY
Conformal Supersymmetry Breaking and
Dynamical Tuning of the Cosmological
Constant – 262

Search for Stop Pairs in the EMU Chan-
nel, (Thesis/Dissertation) – 253

Supersymmetry Searches at the Teva-
tron (FERMILAB-CONF-08-174) – 231

SUPPLYING
Innovations in Wind and Solar PV Fi-
nancing – 108

SUPPORT SYSTEMS
Optimization of Combat Logistics Force
Required to Support Major Combat Op-
erations – 227

SURFACE ENERGY
Distinct Hydrological Signatures in Ob-
served Historical Temperature
Fields – 137

Mass Remaining During Evaporation of
Sessile Drop – 43
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SURFACE PROPERTIES
Titan’s Surface from Cassini RADAR
SAR and High Resolution Radiometry
Data of the First Five Flybys – 77

SURFACE ROUGHNESS
Investigation of Condensing Ice Heat Ex-
changers for MTSA Technology Develop-
ment – 166

SURFACE TEMPERATURE
The Radiative Consistency of Atmo-
spheric Infrared Sounder and Moderate
Resolution Imaging Spectroradiometer
Cloud Retrievals – 126

SURFACE VEHICLES
Leveraging Service Oriented Architec-
ture to Enhance Information Sharing for
Surface Transportation Security – 277

SURFACE WAVES
Long-Range Transhorizon Lunar Surface
Radio Wave Propagation in the Pres-
ence of a Regolith and a Sparse Exo-
spheric Plasma – 25

SURGERY
Impact of Forward Resuscitative Surgery
to the War Fighter in Distributed Opera-
tions Deployment – 151

SURGES
Mathematical Modeling of Circulation
and Hurricane Surge in Pamlico Sound,
N.C – 132

SURVEILLANCE
Medical Surveillance System & Medical
Effect Modeling Thrust Areas – 158

SURVEYS
Airborne Lidar Surveys and Regional
Sediment Management – 93

Northeast Gang Information System
(NEGIS): Participant Survey. Police Ex-
ecutive Research Forum – 284

Using Unique Questionnaire and Inter-
view Techniques to Inform Acquisition
Decision-Making – 269

SURVIVAL
One-Carbon Metabolism and Breast
Cancer Survival in a Population-Based
Study – 150

SWIFT OBSERVATORY
Mini-Survey Of SDSS of [OIII] AGN With
Swift – 289

The Ground Calibration and Spectral Re-
sponse of the Swift Burst Alert Telescope
(BAT) – 297

X-ray Properties of an Unbiased Hard
X-ray Detected Sample of AGN – 289

SWITCHES
Hybrid MOSFET/Driver for Ultra-Fast
Switching – 81

SWITCHING
Hybrid MOSFET/Driver for Ultra-Fast
Switching – 81

SYMBIOTIC STARS
Hydrodynamical Simulations of the Jet in
the Symbiotic Star MWC 560 – 297

SYMBOLS
Effective Presentation Media for Passen-
ger Safety I: Comprehension of Briefing
Card Pictorials and Pictograms – 9

SYNCHRONISM
Conference on IEEE 1588, Standard for
a Precision Clock Synchronization Proto-
col for Networked Measurement and
Control Systems, 2004 – 182

Robust GPS-Based Synchronization of
CDMA Mobile Networks – 71

SYNCHROTRON RADIATION
High-Altitude Emission from Pulsar Slot
Gaps: The Crab Pulsar – 300

Systematic Error Reduction: Non-Tilted
Reference Beam Method for Long Trace
Profiler – 237

SYNTHESIS GAS
Flashback Characteristics of Syngas-
Type Fuels Under Steady and Pulsating
Conditions. Final Report – 17

SYNTHETIC APERTURE RADAR
Fitting a Two-Component Scattering
Model to Polarimetric SAR Data from
Forests – 75

Titan’s Surface from Cassini RADAR
SAR and High Resolution Radiometry
Data of the First Five Flybys – 76

SYSTEM EFFECTIVENESS
Cooperative Appraisals for Capability
and Risk Evaluation – 203

Float Technology Development – 129

Improving Test Throughput on a Navy
Open-Air Test and Evaluation
Range – 63

Net-Enabled Battle Command: System-
of-System Test and Evaluation Con-
cept – 214

Standardized UXO Technology Demon-
stration Site Blind Grid Scoring Record
Number 909 (Sky Research, Inc.) – 94

Standardized UXO Technology Demon-
stration Site Desert Extreme Scoring
Record Number 911 (Sky Research,
Inc.) – 95

Standardized UXO Technology Demon-
stration Site Moguls Scoring Record
Number 912 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
No. 908 – 96

Standardized UXO Technology Demon-
stration Site Open Field Scoring Record
Number 910 (Sky Research, Inc.) – 95

Standardized UXO Technology Demon-
stration Site Woods Scoring Record
Number 902 (Sky Research, Inc.) – 95

The Four-Element Framework: An Inte-
grated Test and Evaluation Strat-
egy – 63

SYSTEMATIC ERRORS
Systematic Error Reduction: Non-Tilted
Reference Beam Method for Long Trace
Profiler – 237

SYSTEMS ANALYSIS
Making Use of a Decade of Widely Vary-
ing Historical Data: SARP Project ‘Full
Life-cycle Defect Management’ – 212

Systems Engineering: When Knowledge
and Technology are the Product – 14

SYSTEMS ENGINEERING
Airborne Laser Hydrography: System
Design and Performance Factors – 98

Architecting a Net-Centric Operations
System of Systems for Multi-Domain
Awareness – 215

Challenges and Concepts for Design of
an Interaction Region with Push-Pull Ar-
rangement of Detectors - An Interface
Document – 238

Computer Aided Method for System
Safety and Reliability Assess-
ments – 209

Event Logic Assistant (Elan) – 202

Expanding the Trade Space: An Analysis
of Requirements Tradeoffs Affecting Sys-
tem Design – 205

Global Positioning System (GPS) Mod-
ernization – 74

Human Rating Requirements for NASA’s
Constellation Program – 169

John C. Stennis Space Center: Partner-
ships for ISHM Technology Development
and Applications – 213

Lessons Learned from COMOPTEVFOR
Use of Distributed Engineering Plant
(DEP) in a Recent NGC2P Operational
Assessment (OA) – 62

Making Use of a Decade of Widely Vary-
ing Historical Data: SARP Project ‘Full
Life-cycle Defect Management’ – 212

Object-Oriented MDAO Tool with Aeros-
ervoelastic Model Tuning Capabil-
ity – 13

Optimizing Navy Information Warfare: A
Systems Engineering Approach – 279

PEP-II Status – 257

Physics-Based Modeling and Assess-
ment of Mobile Landing Platform System
Design – 17

Spacelift Range Incremental Moderniza-
tion: Moving From a Strategy of Back-
ward Compatibility – 71

Systems Engineering: When Knowledge
and Technology are the Product – 14

SYSTEMS HEALTH MONITORING
John C. Stennis Space Center: Partner-
ships for ISHM Technology Development
and Applications – 213

SYSTEMS INTEGRATION
Integration and Testing Challenges of
Small, Multiple Satellite Missions: Expe-
riences From The Space Technology 5
Project – 26

John C. Stennis Space Center: Partner-
ships for ISHM Technology Development
and Applications – 213

A-67



SYSTEMS MANAGEMENT
Applicability of Microelectronic and Me-
chanical Systems (MEMS) for Transpor-
tation Infrastructure Management – 80

John C. Stennis Space Center: Partner-
ships for ISHM Technology Development
and Applications – 213

SYSTEMS STABILITY
A Theoretical Solid Oxide Fuel Cell
Model for Systems Controls and Stability
Design – 16

SYSTOLIC PRESSURE
Validation of Cardiovascular Parameters
During NASA’s Functional Task
Test – 142

TACTICS
Semantic Web Technologies for Storing
and Accessing Immediately Needed
Training Data – 273

TAIWAN
Study of Equatorial Ionospheric Irregu-
larities with ROCSAT-1/IPEI Data for As-
sessment of Impacts on
Communication/Navigation System
(IV) – 20

TANKER AIRCRAFT
Goal Programming Tanker Beddown De-
cisions – 12

TARGETS
Breast Cancer Microvesicles as a Novel
Plasma Biomarker and Therapeutic Tar-
get (IDEA) – 157

CAD Model and Visual Assisted Control
System for NIF Target Area Position-
ers – 252

Numerical Simulation of Interaction of
Hypervelocity Particle Stream with a Tar-
get – 251

TASKS
Semantic Web Technologies for Storing
and Accessing Immediately Needed
Training Data – 273

TAXONOMY
A Taxonomy of Network Centric Warfare
Architectures – 217

TECHNOLOGIES
An Analysis of Competencies for Manag-
ing Science and Technology Pro-
grams – 64

Federal Plan for Advanced Networking
Research and Development – 187

TECHNOLOGY ASSESSMENT
Assessment of the National Institute of
Standards and Technology Electronics
and Electrical Engineering Laboratory,
Fiscal Year 2007 – 80

Evaluation of Carbon Dioxide Sensors
for the Constellation Space Suit Life Sup-
port System for Surface Explora-
tion – 171

TECHNOLOGY TRANSFER
Navy MANTECH Annual Report Fiscal
Year 2004 – 100

Systems Engineering: When Knowledge
and Technology are the Product – 14

TECHNOLOGY UTILIZATION
Development of a Compact Efficient
Cooling Pump for Space Suit Life Sup-
port Systems – 172

NASA Patent Abstracts Bibliography: A
Continuing Bibliography – 282

TELECOMMUNICATION
Cross-Layer Design For Large-Scale
Sensor Networks – 69

Cyberwar Is Coming – 67

FAA Telecommunications Infrastructure
Program: FAA needs to Take Steps to
Improve Management Controls and Re-
duce Schedule Risks – 4

Transformational Communications Sys-
tems for DoD Net-Centric Opera-
tions – 274

TELEMETRY
Completion and Field Demonstration of a
Portable Coastal Observatory – 62

TELEPHONES
Smart Caching for Efficient Information
Sharing in Distributed Information Sys-
tems – 277

TELESCOPES
Closed Loop, DM Diversity-based,
Wavefront Correction Algorithm for High
Contrast Imaging Systems – 296

TELEVISION SYSTEMS
Entering the Home Stretch. Report on
the Status of TV Broadcasters at the
Final Six Months of the Digital Television
Transition – 66

TEMPERATURE CONTROL
Effect of Simulated Lunar Dust on the
Properties of Thermal Control Sur-
faces – 304

Heat Exchanger/Humidifier Trade Study
and Conceptual Design for the Constel-
lation Space Suit Portable Life Support
System Ventilation Subsystem – 166

High-Pressure Oxygen Generation for
Outpost EVA – 89

Orion Post-Landing Crew Thermal Con-
trol Modeling and Analysis Results – 90

Phase Change Material Heat Exchanger
Life Test – 88

Testing and Model Correlation of Subli-
mator Driven Coldplate Coupons – 92

TEMPERATURE DEPENDENCE
Mechanisms Controlling the Interannual
Variation of Mixed Layer Temperature
Averaged over the Nino-3 Region – 140

TEMPERATURE DISTRIBUTION
Distinct Hydrological Signatures in Ob-
served Historical Temperature
Fields – 137

Rescue Shuttle Flight Re-Entry: Control-
ling Astronaut Thermal Exposure – 19

TEMPERATURE EFFECTS
Effects of Composition, Temperature and
Sample Size on the Sintering of Chem-
Prep High Field Varistors – 79

Fundamentals of Energy Transport in
Nanofluids (December 1, 2003-
November 30, 2007) – 259

Parallel Computation of Integrated Elec-
tromagnetic Thermal and Structural Ef-
fects for Accelerator Cavities – 240

Space Suit Environment Testing of the
Orion Atmosphere Revitalization Tech-
nology – 170

TEMPERATURE MEASUREMENT
Early Validation Analyses of Atmospheric
Profiles from EOS MLS on the Aura
Satellite – 287

Solar Tower Experiments for Radiometric
Calibration and Validation of Infrared Im-
aging Assets and Analysis Tools for Entry
Aero-Heating Measurements – 26

TEMPLATES
Multibiometric Systems: Fusion Strate-
gies and Template Security – 215

TEMPORAL DISTRIBUTION
A New Look at Stratospheric Sudden
Warmings. Part 11. Evaluation of Nu-
merical Model Simulations – 137

TEMPORAL RESOLUTION
Palomar and Table Mountain Observa-
tions of 9P/Tempel 1 during the Deep
Impact Encounter: First Results – 267

TENDONS
Early Warning Corrosion Detection in
Post Tensioned Tendons. Summary Re-
port – 35

Early Warning Corrosion Detection in
Post Tensioned Tendons – 35

TENSILE CREEP
Fatigue Behavior of a Third Generation
PM Disk Superalloy – 50

TENSILE PROPERTIES
Treatment of High Temperature Tensile
Data for Alloy 617 and Alloy 230 – 54

TERMINAL FACILITIES
Review of Staffing at FAA’S Combined
Radar Approach Control and Tower with
Radar Facilities – 3

TERMINAL GUIDANCE
Optimizing Terminal Conditions Using
Geometric Guidance for Low-Control Au-
thority Munitions – 11

TERRESTRIAL PLANETS
Closed Loop, DM Diversity-based,
Wavefront Correction Algorithm for High
Contrast Imaging Systems – 296

The SIM PlanetQuest Science Pro-
gram – 299

TERRORISM
Clandestine Message Passing in Virtual
Environments – 209
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TEST FACILITIES
Improving Test Throughput on a Navy
Open-Air Test and Evaluation
Range – 63

TEXTS
Conversation Thread Extraction and
Topic Detection in Text-Based
Chat – 278

Location and Assessment of Hurricane
Andrew Damaged Vessels on Biscayne
Bay and Adjoining Shore Areas – 134

TEXTURES
Anchoring-Induced Texture & Shear
Banding of Nematic Polymers in Shear
Cells – 58

THERAPY
Breast Cancer Microvesicles as a Novel
Plasma Biomarker and Therapeutic Tar-
get (IDEA) – 157

Evaluation of Orally Delivered ST-246 as
Postexposure Prophylactic and Antiviral
Therapeutic in an Aerosolized Rabbitpox
Rabbit Model – 147

Manipulation of Nf-KappaB Activity in the
Macrophage Lineage as a Novel Thera-
peutic Approach – 150

THERMAL ABSORPTION
Waste Heat Powered Ammonia Absorp-
tion Refrigeration Unit for LPG Recov-
ery – 46

THERMAL CONDUCTIVITY
Fundamentals of Energy Transport in
Nanofluids (December 1, 2003-
November 30, 2007) – 259

THERMAL CONTROL COATINGS
Effect of Simulated Lunar Dust on the
Properties of Thermal Control Sur-
faces – 304

Materials and Component Development
for Advanced Turbine Systems
(2008) – 16

THERMAL ENERGY
High-Pressure Oxygen Generation for
Outpost EVA – 89

Phase Change Material Heat Exchanger
Life Test – 88

THERMAL ENVIRONMENTS
Orion Post-Landing Crew Thermal Con-
trol Modeling and Analysis Results – 91

THERMAL NEUTRONS
Kinetic Modeling of Laser-Induced Fu-
sion – 98

Thermal Neutron Imaging Support with
Other Laboratories BL06-IM-TNI – 233

THERMAL PROTECTION
Cooling Properties of the Shuttle Ad-
vanced Crew Escape Spacesuit: Results
of an Environmental Chamber Experi-
ment – 170

THERMAL RADIATION
Nuclear Thermal and Blast Hardness
Validation Test – 266

Simulation Assisted Risk Assessment
Applied to Launch Vehicle Conceptual
Design – 21

THERMAL STRESSES
Cooling Properties of the Shuttle Ad-
vanced Crew Escape Spacesuit: Results
of an Environmental Chamber Experi-
ment – 170

Rescue Shuttle Flight Re-Entry: Control-
ling Astronaut Thermal Exposure – 19

THERMISTORS
Cooling Properties of the Shuttle Ad-
vanced Crew Escape Spacesuit: Results
of an Environmental Chamber Experi-
ment – 170

THERMOCHEMICAL PROPERTIES
Thermochemical and Thermophysical
Properties of JP-10 – 37

THERMODYNAMIC PROPERTIES
High Temperature Thermal and Struc-
tural Material Properties for Metals Used
in LWR Vessels – 55

THERMODYNAMICS
An Investigation of Certain Thermody-
namic Losses in Miniature Cryocool-
ers – 269

Complexation of Actinides in Solution:
Thermodynamic Measurements and
Structural Characterization – 47

How Deep and Hot was Earth’s Magma
Ocean? Combined Experimental
Datasets for the Metal-silicate Partition-
ing of 11 Siderophile Elements - Ni, Co,
Mo, W, P, Mn, V, Cr, Ga, Cu and
Pd – 103

Solar Tower Experiments for Radiometric
Calibration and Validation of Infrared Im-
aging Assets and Analysis Tools for Entry
Aero-Heating Measurements – 26

THERMOELECTRIC COOLING
Exact Solution of a Constrained Optimi-
zation Problem in Thermoelectric Cool-
ing – 222

THERMOGRAVIMETRY
Comparison of the Isothermal Oxidation
Behavior of As-Cast Cu-17 Percent Cr
and Cu-17 Percent Cr-5 Percent Al – 52

THESES
Online Capacity Planning of Re-
pairs – 189

THICK FILMS
Micro- and Nanostructured Metal Oxide
Chemical Sensors for Volatile Organic
Compounds – 31

THICKNESS
X-ray Fluorescence Spectroscopy Study
of Coating Thickness and Base Metal
Composition – 101

THOMSON SCATTERING
Examination of Scattering Volume Alig-
ment in Thomson Scattering off of a
Shock Front in Argon – 251

THREADS
Conversation Thread Extraction and
Topic Detection in Text-Based
Chat – 278

THREE DIMENSIONAL MODELS
Automated Mask Creation from a 3D
Model Using Faethm – 84

High-Altitude Emission from Pulsar Slot
Gaps: The Crab Pulsar – 300

TIME DEPENDENCE
Propensity and Risk Assessment for So-
lar Particle Events: Consideration of In-
tegral Fluence at High Proton Ener-
gies – 307

Study of the Rare Decay K(L) ---> pi0
Gamma Gamma at KTeV,
(Thesis/Dissertation) – 240

TIME LAG
Fluid Model for a Relay Node in an
Ad-Hoc Network: The Case of Heavy-
Tailed Input – 77

TIME MEASUREMENT
Generic Class of Levy-Driven Vacation
Models – 230

GPS-Based Time Error Estimates Pro-
vided by Smoothing, Wiener, and Kal-
man Filters: A Comparative Study – 246

Levy-Driven Vacation Models with Corre-
lated Busy Periods and Service Interrup-
tions – 228

The Discovery Outburst of the X-Ray
Transient IGR J17497-2821 Observed
with RXTE and ATCA – 295

Transient Characteristics of Gaussian
Queues – 261

TIME SHARING
Beyond Processor Sharing – 176

Sojourn Time Asymptotics in Processor
Sharing Queues with Varying Service
Rate – 177

TIME SIGNALS
Enhanced Detection of Orthogonal Ra-
dar Waveforms Using Time-Frequency
and Bi-Frequency Signal Processing
Techniques – 216

TIME
Time and Frequency Activities at the
National Physical Laboratory – 61

TIMING DEVICES
Evaluation and Preliminary Results of the
New USNO PPS Timing Receiver – 81

The Nanokernel – 200

TISSUES (BIOLOGY)
Mechanics of Soft Biological Compos-
ites – 33

TITANIUM OXIDES
Field Emission and Particle Sensing De-
vices Based on Arrayed Carbon Nano-
tubes and Related Nanostructures for
Defense Applications – 42
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TITAN
Comparisons of Selected Atmospheric
Escape Mechanisms on Venus, Mars
and Titan – 303

Titan’s Surface from Cassini RADAR
SAR and High Resolution Radiometry
Data of the First Five Flybys – 76

TOMOGRAPHY
Gigabytes to Bytes: Automated Denois-
ing and Feature Extraction as Applied to
the Analysis of HIV Architecture and Vari-
ability Using Electron Tomogra-
phy – 156

TOPOGRAPHY
Phyllosilicate and Sulfate-Hematite De-
posits within Miyamoto Crater in South-
ern Sinus Meridiani, Mars – 119

Topographic Effects on the Anticyclonic
Vortex Evolution: A Modeling
Study – 89

TOPOLOGY
Can Cross-Layer Techniques Enhance
the Performance of Tactical Military Net-
works - Panel Discussion – 213

To Cross-Layer or Not: Cross-Layering
vs. Strict Layering vs. No Layering. Panel
Discussion – 68

Topology Control from Bottom to
Top – 212

TORQUE
Diagnostic-Photographic Determination
of Drag/Lift/Torque Coefficients of High
Speed Rigid Body in Water Col-
umn – 64

TOWERS
Review of Staffing at FAA’S Combined
Radar Approach Control and Tower with
Radar Facilities – 3

Search for Particle Dark Matter Using
Cryogenic Germanium and Silicon De-
tectors in the One- and Two-Tower Runs
of CDMS-II at Soudan – 299

TOXICITY
An Alternative Approach to Combination
Vaccines: Intradermal Administration of
Isolated Components for Control of An-
thrax, Botulism, Plague and Staphylo-
coccal Toxic Shock – 147

Orion Emergency Mask Approach – 22

TOXICOLOGY
Immunotoxicology of JP-8 Jet Fuel:
Mechanisms – 153

NTP-CERHR Monograph on the Poten-
tial Human Reproductive and Develop-
mental Effects of Bisphenol A – 59

Toxicology and Carcinogenesis Studies
of Propargyl Alcohol (CAS No. 107-19-7)
in F344/N Rats and B6C3F1 Mice. (Inha-
lation Studies.) – 30

TOXINS AND ANTITOXINS
Onset Dynamics of Type A Botulinum
Neurotoxin-Induced Paralysis – 146

TRACE CONTAMINANTS
Status of the ISS Trace Contaminant
Control System – 173

TRACE ELEMENTS
Trace Element Analyses of Uranium Ma-
terials – 37

TRACKING (POSITION)
Detection and Tracking Based on a Dy-
namical Hierarchical Occupancy Map in
Agent-Based Simulations – 278

TRACKING STATIONS
Range Measurement as Practiced in the
Deep Space Network – 23

TRADEOFFS
Expanding the Trade Space: An Analysis
of Requirements Tradeoffs Affecting Sys-
tem Design – 205

TRAFFIC
Evaluation of ‘User-Oriented’ and ‘Black-
Box’ Traffic Models for Link Provision-
ing – 72

Gaussian Traffic Everywhere – 67

Generalized Processor Sharing: Charac-
terization of the Admissible Region and
Selection of Optimal Weights – 190

Heavy-Traffic Approximations for Linear
Networks Operating Under alpha-Fair
Bandwidth-Sharing Policies – 178

Heavy-Traffic Delay Minimization in
Bandwidth-Sharing Networks – 73

Pricing and Distributed QoS (Quality-of-
Service) Control for Elastic Network Traf-
fic – 174

Smart Dimensioning of IP Network
Links – 176

Traffic Pollution and Children’s Health:
Refining Estimates of Exposure for the
East Bay Children’s Respiratory Health
Study – 112

Traffic-Splitting Networks Operating Un-
der Alpha-Fair Sharing Policies and Bal-
anced Fairness – 197

TRAINING DEVICES
Prototype Development of Low-Cost,
Augmented Reality Trainer for Crew Ser-
vice Weapons – 207

TRAJECTORIES
Range Measurement as Practiced in the
Deep Space Network – 23

TRAJECTORY ANALYSIS
General Mission Analysis Tool
(GMAT) – 199

Tropospheric Vertical Distribution of
Tropical Atlantic Ozone Observed by
TES during the Northern African Biomass
Burning Season – 139

TRAJECTORY OPTIMIZATION
General Mission Analysis Tool
(GMAT) – 199

TRAJECTORY PLANNING
General Mission Analysis Tool
(GMAT) – 199

TRANSDUCERS
Compliance and Functional Testing of
IEEE 1451.1 for NCAP-to-NCAP Com-
munications in a Sensor Network – 80

TRANSFORMATIONS (MATHEMATICS)
Transient Analysis of Markov-Fluid-
Driven Queues – 92

TRANSISTORS
A Notation for Designing Restoring Logic
Circuitry in CMOS – 199

TRANSITION METALS
Development of Transition
Metal/Chalcogen Based Cathode Cata-
lyst for PEM Fuel Cells. Final Report,
September 1, 2003-February 27,
2007 – 107

TRANSMISSION LINES
Atomic Data and Spectral Line Intensities
for CA XVII – 292

Design Considerations of Fast-Cycling
Synchrotrons Using Superconducting
Transmission Line Magnets – 242

TRANSMISSIONS (MACHINE ELEMENTS)
Feasibility Study of Vapor-Mist Phase
Reaction Lubrication Using a Thioether
Liquid – 17

TRANSMITTER RECEIVERS
Development of a Distributed Digital Ar-
ray Radar (DDAR) – 82

Modeling and Simulation of a Non-
Coherent Frequency Shift Keying Trans-
ceiver Using a Field Programmable Gate
Array (FPGA) – 82

TRANSMITTERS
Advances in Ground Transmitters for the
NASA Deep Space Network – 23

TRANSPORTATION
Applicability of Microelectronic and Me-
chanical Systems (MEMS) for Transpor-
tation Infrastructure Management – 80

Changing the Game: Using Expressive
Commerce (trademark) to Support De-
fense Mobility and Transportation Plan-
ning – 225

Design and Operation of a Multicommod-
ity Production/Distribution System Using
Primal Goal Decomposition – 226

Leveraging Service Oriented Architec-
ture to Enhance Information Sharing for
Surface Transportation Security – 277

NIOSH Health Hazard Evaluation Re-
port: HETA No. 2003-0206-3067, Evalu-
ation of Radiation Exposure to TSA Bag-
gage Screeners. Transportation Security
Administration, Washington DC, Sep-
tember 2008 – 5

Preservation of Missouri Transportation
Infrastructures: Life Expectancy Model-
ing for FRP Strengthened Concrete
Bridges – 28

Preservation of Missouri Transportation
Infrastructures: Life-Cycle Inspection and
Monitoring of FRP-Strengthened Con-
crete Structures using Near-Field Micro-
wave Nondestructive Testing Meth-
ods – 32
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Preservation of Missouri Transportation
Infrastructures: Strain Determination by
Fiber Optics (Task V3. Load Tests and
Monitoring Sub-Task 3.6) – 102

Preservation of Missouri Transportation
Infrastructures: Validation of FRP Com-
posite Technology through Field Testing
In-Situ Load Testing of Bridges P-962,
T-530, X-495, X-596 and Y-298 – 32

Summary Report on Transportation of
Nuclear Fuel Materials in Japan: Trans-
portation Infrastructure, Threats Identi-
fied in Open Literature and Physical Pro-
tection Regulations – 60

Traffic Pollution and Children’s Health:
Refining Estimates of Exposure for the
East Bay Children’s Respiratory Health
Study – 112

TRAPPING
Model Simulations of Continuous Ion In-
terjection into EBIS Trap with Slanted
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