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Nano hopes are high

ORNL'’s proposed Center for Nanophase Materials Sciences would adjoin the Spallation Neutron Source

RNL isonthefast track for anationa

Nanoscale Science Research Center. DOE's
Basic Energy Sciences program recently informed
Laboratory researchersthat their proposd to estab-
lish the Center for Nanophase
Materials Sciences at ORNL
is being recommended for
Fiscal Y ear 2003 construction
funding.

The $50 million nationa
research facility will be
located at the Spallation
Neutron Source and adjacent
to the Joint Institute for
Neutron Sciences, effecting
what promises to be a produc-
tive marriage between
neutrons and nanoscale
science.

The Solid State Division's
Doug Lowndes, who headed
up the ORNL proposal team,
saysthat astrong focus on
partnering with universities,
the Lab’ sinterdisciplinary depth, and strengthsin
materials synthesis and computational science dl
were key to the success of ORNL'sbid for a

universities.

Curtis Boles

Doug L owndes and postdoc Anatoli

M eleshko contemplate a carbon nanotube
model in Lowndes' lab. ORNL'splansfor
a nanoscience center focus on university
collaborations.

operating separately.”

nanoscience center. The Lab’slocation isidea for
building partnerships with growing nanoscience
research programs in southern and eastern

“The center will have a
strong educational function. It
will help apply ORNL’s
unique research capabilities
by creating partnershipsin
nanoscience research that
don't exist now. These
partnerships are needed to
accelerate the advance in our
knowledge of nanoscale
phenomena,” Doug says.

“We surveyed alot of
universities and asked for
input on their needs—
basically asking how, through
forming a center, we could
creste the synergies needed to
accelerate the discovery
process and accomplish much
more than we could by

Doug says the CNM S will be avaluable career-
development tool for graduate students and

postdoctora researchers who are delving into
nanoscience, which comprises amosaic of
disciplines.

“Nanoscience requires working across boundaries,
S0 nanoscientists will require training in two or more
disciplines,” he says. “In traditiona scientific
training, researchers might specializein physics or
chemistry or biology. But to work in nanoscience,
you need the knowledge that’ s been generated in
several of these disciplines. This hew center will be
structured to provide experience working at those
interfaces, in multidisciplinary research groups.”

If Congress, which has looked favorably upon the
National Nanotechnology Initiative, abides by the
Department’ swishes, congtruction of the CNMS
would begin in 2003, with afinish in 2005.

One vision of future nanotechnology is of com-
plex assemblies of molecules acting as
submicroscopic “machines,” ordering themselvesin
ways that they can actualy perform useful tasks.
Firgt, however, must come the basic groundwork of
science. Neutron diffraction, for example, will likely
be an exquisite and indispensable tool toward
understanding how “ self-assembling” materias
work, and how they might be used to creste func-
tiona arrays of other nanoscale objects.

(See NANO, page 5)
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esults from the recent Quality of Work Environment Survey arein. The

2,274—who responded to the survey.
Summaries of the survey results were announced and made available to
ORNL staff on July 24.

issues we did not anticipate,” says Lab Director Bill Madia
“1 am encouraged that ORNL is viewed with agood image, that staff are
proud to be here and that the Laboratory isfelt to be a safe place where a

remarks represent the opinions of about 60 percent of Lab employees—

“The survey data confirmed several things we anticipated and identified some

QWE survey gives leaders sense of staff views, some surprises

“Numerous respondents in written comments attached to the survey ex-
pressed dissatisfaction with our progressin reducing the cost of doing business

at the Lab,” Bill says.

In the most favorable comments, staff overwhelmingly agreed that they
knew their job responsibilities and that their work areawas safe. Employees
gave high marksto co-workers, immediate managers and, on the topic of
modernization, UT-Battelle.

The least favorable remarks regarded poor performers (many agreed with a
statement that they are treated too leniently), management communication,

diversework forceis respected,” Bill says. “Most staff who responded have a
clear idea of their job responsibilities and confidence in decisions made by their
immediate managers. They generally view their immediate managers as
receptive, responsive, accessible and communicative. The mgjority of respon-
dentsindicated that recent organizational changes at ORNL have been
relatively smooth.”

Survey responses aso brought forward issues that need attention, including
views that management is “somewhat disconnected from staff problems,” a
significant number of employeeswho do not always feel respected and trusted
and fear expressing opinions, a benefit program considered inadequate when
compared with other DOE labs and anxiety over job security.

retaining staff and employment security.

Responses broken down by directorate and divisions are being distributed to
the respective organizations. Ombudsman Steve Stow has been given the lead
in follow-up action on the survey.

The survey vendor, International Survey Research, a Chicago firm, will
conduct a set of workshops—the first with the Leadership Team and a second
workshop to include selected ORNL staff who will help communicate survey
results and action plans.

“Changing deep-seated perceptions and cultural legacies requirestime,” Bill
says. “Still, | want our response to the survey to demonstrate that we are
serious about enriching the quality of lifefor Laboratory staff.”—B.C. omi




Mercury rising

Environmental Sciences Division team studies cause of higher gaseous mercury levels in Arctic air

hen the sun finally ends the perpetual Arctic

winter darkness, the mercury climbsto
unrivaled levels. But not in thermometers, where
the silvery liquid records temperatures well below
zero degrees Fahrenheit.

ORNL researchers and scientists from the
National Oceanic and Atmaospheric Administration
are recording unusually high levels of reactive
gaseous mercury, or RGM, in the atmosphere just
after “Arctic sunrise,” and the toxic pollutant is
making itsway into regional wildlife populations.

A magjor portion of U.S. mercury pollution rises
from the stacks of coal-fired power plants, yet there
are no such sources of emissionsin thisremote
corner of the world. Nonetheless, some of the
atmospheric concentrations of RGM have actualy
been found to be higher in some Arctic regions than
those measured directly downwind of power plant
smokestacks. So how does the mercury makeiits
way o far north?

Corporate Fellow Steve Lindberg and his associ-
ates George Southworth and Mary AnnaBogle
from the Environmental Sciences Division are
helping to explain this phenomenon.

Mercury isarelatively stable vapor in its elemen-
tal form (Hg), with an atmospheric residence time
of ayear or more. This stability alowsit to traverse
long distances, creating avirtua canopy of global
mercury.

Steve believesthat gaseous Hg®, whichisrda
tively inertin air, is being converted by the severe
ultraviolet rays after Arctic sunriseto aform of
oxidized mercury—RGM. RGM is highly water
soluble compared with Hg, and it has aresidence
time on the order of days, not years. Thus, itis
eadly deposited in Arctic snow.

reporter

Theimplication isthat the less reactive Hg
travels from distant industrial sourcesto the Arctic
region, where intense sunlight convertsit to RGM.

“Thiswhole ecosystem, right at the point in time
when it is entering its spring cycle and becoming
active, is being bathed with this high concentration
of mercury in snow-
melt runoff,” Steve
says.

Mercury isasevere
neurotoxin. When
people consume
mercury-contaminated
food, it essentialy
poisons the nervous
system. Steve saysthe
term “mad as a hatter”
best describes some of
the symptoms.

One of the most
dramatic illustrations of

conference chair.

The Environmental Protection Agency recently
reported that as many as 30,000 children each year
inthe United States are at risk for developmenta
problems as aresult of their mothers' consumption
of mercury-tainted fish. Dismal tidings of this
nature underscore the need for better scientific
understanding.

“One of the prob-
lemswith thisRGM,”
Steve says, “isthat we
don't redly know
what compound it is.
A unique chemistry
occursin the Arctic
region when the sun
goes down in Decem-
ber and it isdark for a
few months. Certain
compounds build up
inthe dark and, as

h“”f‘a” suffering Steve Lindberg basksin the Arctic sun. Ultraviolet rays soo?hastpes,lgcomes
attrlbut_ed to mercury from the Arctic sunrise may trigger high levels of up, they Prm Y-
contamination occurred gaseous mercury. products.

in the 1950s and 1960s One of these by-

in Minamata, asmall factory town on the coast of
Japan. Y ears of negligent industrial operation
resulted in considerable discharges of methylmer-
cury (atoxic mercury species) to the Minamata Bay
and a corrupted supply of fish. Several hundred
residents lost their lives during this period and
several thousand more have since been diagnosed
with what is now referred to as “Minamata
Disease.”

Incidentaly, Minamatawill host the sixth Global
Mercury Conference this October. Steve will bethe
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The Chemica and Analytica
Sciences Divison's Regina
Violet (right) is helping to tackle
ahbig task: Raising more than half
amilliondollarsinthisyear's
United Way campaign. Seethe
back page for more on UW
volunteers.

products is bromine monoxide (BrO), a natural
compound formed from photo-oxidation reactions
with bromideionsin aerosol spray from sea salt.
These aerosols are present in the atmosphere
surrounding any marine environment. Steve
believesthat BrO isthe culprit that converts Hg to
RGM.

Ozone, another pollutant, also playsarolein this
conversion. Here' s how it works: Reactive bromine
isformed from sea salt interactionswith light. It
then reacts with ozone to form BrO. Steve and his
team bdlieve this compound further reacts with Hg®
to form RGM. This autocatalytic cycle—avicious
circle of reactionsthat propagates itself—continues
until the ozoneis gone.

Major depletion eventsin the tropospheric ozone
layer have been found to correspond with high
levels of BrO off the coast of Point Barrow, Alaska.
Experimentsin other parts of the world have also
yielded the same type of correlation, possibly even
in lower latitudes where 24-hour sunlight isnot a
concern.

Steve believesthese findings are akey step
toward afirmer grasp of the RGM mechanism:
“This could explain why there have been unusua
measurements of elevated levels of RGM in areas
where there are no known pollution sources, even
outside the Arctic. This phenomenon may aso
explain the mystery of unusually elevated mercury
levelsin Arctic biota” —Jason Gorss em!

Jason Gorss has completed a brief but prolific
gtint as an intern in the Office of Communications
and Community Outreach. Watch for hisbylinein
upcoming issues of ORNL Review.
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Only mad dogs and ORNL researchers

A team of ORNL scientists has been venturing—
Kipling-style—into the noonday sun for science
and for the environment. David Reister of the
Computer Science and Mathematics Division and
Robert Washington-Allen of the Environmental
Sciences Division recently went to aNew Mexico
areawith aname that means“ Journey of Death” to
obtain spectrographic data on plants.

David explainsthat the bright sun is optimum for
taking spectrographic readings on plants and
looking for

changes that s o,
might e &
indicate how / :
environmen-
tal stresses
may be
affecting
them.

They've

taken the Why leavesaregreen in the spring
instrument to  (Ieft) and not in thefall (right)
the area,
near White Sands, N.M., that contains a Depart-
ment of Agriculture research site that was subjected
to an ail pipeline break. David and Robert want to
look at plant life there and see how the spill may
have affected it.

Sunlight has wavelengths ranging from ultravio-
let to visible (blue, green and red) to infrared.

“Thereason plants look green isthat the chloro-
phyll in plants absorbs more blue and red energy
(light) than green,” Rabert says. “When leaves are
stressed or change color in thefall, chlorophyll
production decreases or stops. With less chloro-
phyll absorption in the red and blue, leaf colors
change from green to red, brown or ydlow.”

“Wewant to use this sensor to measure the
reflectance of the plants and find correlationsin the
ones closest to the spill and farthest away,” says
David. “What we expect in generd isthat there
should be some shift in red edge—a move more
into the red—when you see plantsthat are
Stressed.”

The CSMD-ESD team, which includesESD’s
Art Stewart, is supported by Chevron Qil and

Oak Ridge National Laboratory

DOE's Office of Fossil Energy, Nationa
Petroleum Technology Office. Theteam
is currently building adata set to
compare with future readings. And good
light—such asthe New Mexico desert
provides at noon—gives the team the
most spectral data points.

Eventually, says David, oil companies
would like to be able to monitor plant
life near refineries, pipdinesand ingtalla-
tions and detect early signs of
environmental stressin plants.

Parking: First work carves new spaces

Changesin the Laboratory’ s parking scheme
loom ever closer. The temporary roping off of a
portion of the east parking lot in July for core
drilling was ataste of thingsto comefor the
hundreds of employeeswho use that Iot. Another
jolt: Early this month construction of arow of
parking spaces along Sixth Street, facing the east
side of Building 4500-North, will necessitate the
closing of Sixth Street and the covered pedestrian
entrance at Building 5506.

Staff members who use that rotogate will haveto
use other portas nearby until the 5506 entry
reopens—but then just for afew months. Construc-
tion of new buildingsin the east parking lot will
ultimately close forever the 5506 rotogate and
much of the east lot. That will happen later this
year.
Still on its October 1 schedule isthe activation of
the new proximity reader system, the key event in
the Revised Access Control program. Proximity
cards have been issued to many staff members
aready. Come October 1, mogt portals and
rotogates will be free access (you must till wear a
badge), while entering a

Kurchatov Institute seeks partnership

A delegation from Russia s Kurchatov Institute
vidted the Lab in early July. Theingtitute had
proposed that ORNL and Kurchatov look into
forming ajoint ingtitute for energy and environmen-
tal studiesthat would focus on collaborative
research opportunities.

Bill Madiaand Kurchatov
Vice President Nikolai
Ponomarev-Stepnoi signed an
agreement to look into estab-
lishing the indtitute, which
would include technologies
ranging from neutron science
to environmental sciences.
ORNL will follow up with a
visit to Moscow.

“1 was very impressed with
Kurchatov' s research agenda,”
says Gordon Michaedls, who
helped host the group. “ They
are clearly one of thetop
energy R& D laboratoriesin
the world—they have great staff and technologies.
They arewell on their way to diversifying their
research mission into environmental, biology and
sensor technology and were very interested in
ORNL’shigtory inthisregard.”

In the meantime, the visit was marked by the
copious consumption of barbeque and “many
toasts,” says Communications and Community
Outreach’s Nancy Gray. Some of the visitors, who
wanted to purchase items ranging from afishing rod
to health-food supplements, were treated to atrip to
thelocal Wal-Mart. That probably left them alittle
overawed, asarewe all.

Reported by Bill Cabage

Madiaand
Ponomar ev-
Stepnoi shakeon it.

building will require

activation of a proximity
reader with acard.

The Revised Access
Control program will
figureinto the parking
scenario. Initialy, lots
inside the fence will be
accessibleto private
vehicles with permits.
Some lotsinside the fence
are being expanded,
either sooner—such as
the flagpole parking lot in
front of Building 4500
North—or later asfunds
become available. That
and other expanded
parking lots, such asthe
“hill” lot above the
current 6026 trailers, will
help compensate for the
loss of the east lot spaces
(seethe July ORNL

Reporter).

President Bush hasnominated John Marburger to be his science advisor .
Marburger isthelaboratory director at Brookhaven. U.S. Presidentshave
often called on the national laboratoriesfor science advice. Thisphoto
shows a 1960 meeting of President Dwight D. Eisenhower’s Presidential
Science Advisory Committee. Among those who advised Ikeis Alvin
Weinberg, then the director of ORNL, who isshown in the extremeright
edge of the photo. The Environmental Sciences Division’s T.J. Blasing
came acr oss the photo in the Mar ch 1999 issue of Physics Today.




Cluster in a kit

ORNL-developed OSCAR software package takes the tedium out of building your own supercomputer

parallel processor in every lab, school or

office—researchers at ORNL have had a
leading role in devel oping a software product that
could one day make that afact.

Joined by severa computer equipment manufac-
turers and schoals, Stephen Scott of the Computer
Science and Mathematics Division’s Distributed
Computing group hasled an effort at ORNL to
develop a software kit that enables usersto link
personal computers together into parallel-processing
“clusters’ capable of performing high-performance
computing tasks.

“1 work in agroup a ORNL that does research on
parallel and distributed computing. The cluster is
one of the environments where our software must
operate. | found building and maintaining our
research clusters very frudtrating,” Stephen recalls.

“Therebuild and reconfigure cycle every time
something changed became very monotonous and
ateinto my research time. Think about applying the
same security patch 128 or more times. The gener-
ally accepted solution at the time for this problem
was developed at university installations. Their
solution wasto hire low-cost undergrads to perform
the redundant software installs on each of the cluster
machines—not an option at ORNL.

“About thistime our cluster program began to
gain exposure and | started to field many requests
for assstancein building clusters. | felt terrible as|
ended the laundry list of what had to be down-
loaded, ingtalled and configured for each machine.
There had to be a better solution.”

At amesting a Argonne Nationa Laboratory last

year, Stephen had adinner discussion with Tim
Mattson of Intel Corporation, who had the same
idea: Using good software engineering principles,
why couldn’t this task be automated?

The result is a software product called OSCAR—
Open Source Cluster Application Resources—a
packagethat isfreely availableto dl interested users.
OSCAR, an amalgamation of Linux operating

Most don't have
themillions
required to “ run
down to the
bakery” and buy a
Supercomputer.

system software and a suite of infrastructure pro-
gramsincluding ORNL’ s Parallel Virtua Machine
and Cluster Command & Control, or C3, greetly
smplifiesthetask of setting up a cluster of
computers.

OSCAR dliminatestime and effort spent in
downloading, installing and configuring the complex
individual components of acluster. In addition to

providing the cluster operating system ingtallation,
OSCAR provides the necessary components for
cluster security, a programming environment,
workload management and general administrative
and maintenance of the system.

Stephen compares building acomputer cluster to
obtaining a cake: “Y ou can bake it from scratch, buy
amix or vigt abakery.” ORNL’sForrest Hoffman,
Bill Hargrove and otherstook thefirst option severa
years ago when they built their Stone Souper-
computer from castoff PCs. They had to start from
scratch: No “mix”—such as OSCAR—was avail-
able at the time and they didn’t have the millions
required to “run down to the bakery” and buy a
Supercompute.

Homemade systems such as Stone
Soupercomputer, which was recently featured in
Sientific American, are sometimesreferred to as
Beowulf machines after one of the first models,
developed at NASA. Without a software package
like OSCAR, Stephen explains, the builder hasto
deal with every computer as an individual machine.

The two key components that make OSCAR
possible are ORNL's C3 suiteand IBM’s LUI
(Linux Utility for cluster Install). LUI doesthe base
operating system installation on the cluster ma-
chines, and C3 is used to initiate execution of the
installation scripts on each of the machines—in
paralld.

Working with Stephen on the C3 toolsis Brian
Luethke, an East Tennessee State University
student. C3 isdesigned to provide what istermed a
“dgngle-systemillusion” of the cluster. Thisisto be

Advice to budding computer scientists shifts with dot-com market

ephen Scott says the decline of the dot-coms has eased the
ight supply of computer scientistsin the job market some-
what, but it's still hard for anational lab to compete againgt the

Stephen’ swork with clusters hasinvolved severa
students who have made significant contributions to cluster
tools, assembling OSCAR and building ORNL clusters.

high salariesin industry. The Computer Science and Mathematics
Division recently had a staffing representative assigned full-time
to the division, which has a number of staff openings.

Stephen says, “ At least we no longer have to compete against
the dot-com “lottery ticket” (stock options). | tell prospective
employees that ORNL stock options are better than those of most
dot-coms—they are tax-free. Of course the joke isthat ORNL
stock options don't exist and many in industry owe taxes higher
than their dot-com’s stock value.”

Stephen has his own tips for emerging computer scientists.

“During the dot-com days | advised computer science students
to finish their undergraduate degree, then give the dot-com
market atry for up to five years, asthey have nothing to lose. If
they aren’t amillionaire by then, go back to graduate school for at
least the master’s,” he says. Today, along with the dot-com
market, his advice has changed. “1 now tell studentsto get ayear
or two of good experience and then go back to graduate school
for the master’ s and possibly the doctorate. | then emphasize that
ORNL isagreat location to get that experience.”

He believes that work will pay off for them.

“One of thethings| do when | recruit sudentsis have
them work on projects that should alow them to publish,”
he says. “Two of the students |’ ve worked with have gone
on to graduate school at top-10 universitiesin computer
science—and they both came out of small liberal arts
colleges, which I've found to be afertilefield.”

Stephen’s own bachelor’ s degreeis from Thiel College,
asmall libera arts college in western Pennsylvania.

Staying abreast of a constantly changing computing
scene keeps researchers like Stephen, who once had his
own startup business, on their toes.

“I like to keep onefoot in research and onefoot in
industry, awayslooking at how we can do this better or
bigger aswell as more efficiently,” he says. “Thework |
do keeps me perpetualy in the firgt three years of ahigh-
tech startup. It isavery aggressive discovery-invention-
release product cycle.”

Curtis Boles

Middle Tennessee State
University graduate student
Thomas Naughton sizesup
the Dell cluster in the
OSCAR lab.
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compared to the “single-system image” that is
provided by a single machine. C3, for example,
enables asingle command password change or file
copy to affect the entire cluster. OSCAR leverages
this capability by using C3 to configure the cluster
environment; C3 then remains on the cluster for use
by clugter users and administrators.

Working with Stephen on OSCAR is soon-to-be
University of Wisconsin graduate student Michael
Brim. “Michael isresponsble for much of the
hands-on integration work that has resulted in the
current OSCAR release. Michael used the C3 tools
to automate the installation of the individua soft-
ware packages that enable a group of machinesto
become a cluster,” says Stephen.

tners with the ORNL group include the

Nationa Center for Supercomputing Applica
tions, IBM, Dé€ll, Intel, SGI, Notre Dame University,
and Ericsson. Ddll has used OSCAR internally for
installations; Dell has dso provided acluster to
Stephen’s group to further the OSCAR effort.
NCSA isusing OSCAR as abuilding block for its
“-in-a-box” series of software.

“This software is open source; it'sfregly avail-
able” says Stephen. He cites severd reasons why
OSCAR isessentidly at no cost: Oneisthat it's
made up of open-source software, such asORNL's
Parallel Virtual Machine, an award-winning ORNL
product from the mid-1990s that enables computers
to be linked together. CSMD’s Al Geigt led that
product’ s development. At the sametime, the
redistributable software can be incorporated into
commercia releases, so the potential of commercial-
izing versions of OSCAR isthere, too.

Besides, Stephen says, “With the open-source
movement and associated free software, no one
wantsto pay for software anymore.”

In fact, one reason cited for the Internet’ s explo-
sive growth hasbeenits“freeto al” availability.
Stephen believes clusters could become nearly as
common. Manufacturerswould like to see that
happen. Setting up a cluster that links 64 personal
computerstogether means, of course, that one needs
to buy 64 PCswith at least one CPU in each.

Although Stephen isn't tracking OSCAR users, he
estimates from his e-mail traffic that the number of
OSCAR usersisin the hundreds. Already in devel-
opment is OSCAR |1, an upgrade that Stephen says
will be more modular and thus more versatile. One
of thegoasfor OSCAR Il isto be moreinclusive so
that “anyone can join without increasing the work
load of the OSCAR group.” OSCAR Il is expected
to be released at the Super Computer 2001 confer-
encein November.

Stephen isaso aming to develop aWindows-
based version of OSCAR (the current oneis
Linux-based.) Thereason, he says, isthat although a
Windows version would obvioudy be less-than-
open-sourced, it would enable colleges and
universities who have Windows-based environments
to teach paralel and distributed computing.
Stephen’s group is working with Phil Pfeiffer of

Oak Ridge National Laboratory

East Tennessee State University to make it happen.

At ORNL, OSCAR hasbeenusedto set up a
cluster for the Spallation Neutron Source. Thereis
aso a64-node setup located in Building 4500-North.
The main OSCAR lab, however, isaroomin
Building 6012, cluttered with hardware.

In time, OSCAR could make clusters as common
as desktop computers.

“OSCAR isatime-saver. | look at it asmaking life

Nano

Continued from page 1

Doug explainsthat, for example, some polymers
have a sdlf-organizing capability because of built-in
chemica compatibilities and incompatibilities, and
these can be further organized by applying eectric or
magnetic fields during their synthesis or subsequent
heat treatment.

Nanofabrication techniques have

easier—for biologists, physicists, materials scientists
and others who can benefit from high-performance
cluster computing. With OSCAR they won't have to
ded with what software is needed, how to install and
configure and how to debug a cluster,” Stephen says.
“My god isto make building and operating a cluster
S0 easy that it does not require acomputer scien-
tig.”—B.C. omi

The CNMSwill have associated with it anew
Nanofabrication Research Laboratory. The labora
tory may also fill aresearch facilities gap that
currently existsfor universities located in the
southeastern United States. The Southeast currently
lacks a center capable of providing state-of -the-art
nanofabrication resourcesto university users, even
though a number of universities, including nearby
Tennessee, Vanderbilt, Georgia Tech, Emory,
Kentucky, Virginia Tech, and North Carolina, are

beginning to actively focus on

raised much interest in quarters such as
the semiconductor industry, which is
perennialy looking for waysto pack
circuits more closely together to make
smaller and faster devices. But under-
standing—much less developing and

Having a

nanofabrication
research facility

nanosca e science and technology or
have strong and closdly related
biomedical and hedth science pro-
grams. Currently, Cornell University in
upstate New Y ork isauniversity
researcher’s closest state-of-the-art

perfecting—new materials synthesis, within drivi ng resource for fabrication of nanoscale
processing and assembly methodsis disance will prove | devices.
where the multidisciplinary focus of the . “Of the seven universitiesinthe
new center will be key. BE attraC“Ye to Southeast with federal research

“One of the neat things we can do researchersinthe | expendituresof morethan
with nano materials and SNS neutrons ion's| $100 million per year, only oneis
. ; = regionsilarge ) .
is conduct time-resolved studies, . .. more than a six-hour drive away from
Doug says. “We' |l be able to study universities. ORNL. In fact, three of them are less

what happens as materids such as

than three hours' driving distance.

polymers, proteins and other macro-

molecules evolve throughout synthesis processes, or
in reactions. Pulsed, high-intengity neutrons are well-
disposed for such studies.”

ne of the ORNL proposa’ sthree “ scientific
thrugts’ isthe study of so-called “ soft” materi-

assuch asDNA, proteins, gdls, polymers and even
aerosols. The Chemica and Anaytical Sciences
Division's Michelle Buchanan |eads the soft materi-
alsthrust. The other two scientific thrust arees are
complex nanophase materias systems, led by UT/
ORNL Digtinguished Scientist Ward Plummer, and a
nanomaterials theory indtitute, led by UT/ORNL
Distinguished Scientist Peter Cummings.

“Wewant to apply three strengths of the Labora-
tory—neutron science; our synthesis capahilities,
and our theory, modeling and simulation abilities—
together with many techniques for characterization
of advanced and novel materias,” Doug says.
“ORNL has tremendous breadth with specia
strengths in these areas, and you heed combinations
of these to make our knowledge of the nanoscale
grow more rapidly.”

Having a nanofabrication research
facility inthe region will prove very attractive to
researchers at these universities,” Doug says.

ORNL not only scored well with its proposd for
the Nanoscale Science Research Center but also had
two successful entriesin another tier of DOE's
participation in the Nationa Nanotechnology
Initiative. Two Nanoscale Science, Engineering and
Technology, or NSET, proposds, recently were
winnersin that competition: oneteam led by Solid
State’ s Lowndes and Plummer, the other team led
by CASD’s Steve Overbury.

A planning workshop for the CNMSwill take
place this fal—probably the first of severd—to
flesh out research focus areas within the center’s
three main scientific thrusts of soft materias;
complex nanophase materias systems; and
nanomaterials theory, modeling and simulation.

Doug confidently points out that the center’s
completion ideally should precede that of the SNS.
“We need to be ready with samples to study when
the upgraded High Flux I sotope Reactor isfully
operationd injust two years, and well before the
SNSisup and running in 2006,” he says —B.C. omi
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Protein modeling tool, heat pump water heater win R&D 100s

wo ORNL developments were among R&D

Magazine s picksfor thisyear’ sR&D 100
awards, awidely recognized annua showcase of
technical achievement.

The *Protein Structure Prediction and Evaluation
Computer Toolkit (PROSPECT),” developed and
submitted by Life Sciences' Ying Xu and Dong Xu,
and the “Drop-In Residential Heat Pump Water
Heater,” developed by Energy Division’sVan
Baxter, Richard Murphy, John Tomlinson and
Randall Linkous, in conjunction with ECR Interna-
tiona of Dunkirk, N.Y ., and Arthur D. Little of
Cambridge, Mass., were named to the 100.

PROSPECT isasuite of computationd tools
designed to predict three-dimensional structures of

proteins from
ORNL their amino acid

segquencesina
p eO p I e matter of hours,

rather than the
months or years current experimental approaches
require.

The Residential Heat Pump Water Heater isa
50-gallon water heater that uses one-third as much
electricity asaconventiona electric water heater.
The energy reduction is accomplished through the
use of asmall heat pump that extracts heat from the
surrounding air, leaving it cool and dehumidified.

These two awards bring the total won by the Lab
to 109, increasing its lead over other national labs
and making the Lab second only to Genera Electric
in the total number of R&D 100 Awardswon since
the competition began in 1963.

UT/ORNL Distinguished Scientist and condensed-
matter physicist Ward Plummer isthe 2001 winner
of the Medard W. Welch Award, the American
Vacuum Society’ s most prestigious award. The
award recognizes Ward for his “ development of
novel ingrumentation, its use to illuminate new
concepts in the surface physics of metals and the
mentoring of promising young scientists.”

Ward will receive the award, which includes a
$10,000 cash prize, agold meda and an honorary
lectureship, at the AV S 48th International Sympo-
sium thisfall in San Francisco.

Corporate Fellow Steve Pennycook of the Solid
State Division has been named afellow of the
United Kingdom's Ingtitute of Physics. He received
theingtitute’s Thomas Y oung Meda in January for
hiswork in Z-contrast scanning tunneling el ectron
microcopy.

Lynne Parker of the Computer Science and
Mathematics Division has been selected to partici-
pate in the National Academy of Engineering’s
seventh annual Frontiers of Engineering symposium.
Lynne, 22000 Presidentia Early Career Award for
Science and Engineering winner, will be among 81
of the nation’ s top young engineersto participate in
the three-day symposium next month.
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Peggy Emmett of the Computational Physics and
Engineering Division and Tom Kress, an Engineer-
ing Technology Division retiree, were recently
named fellows of the American Nuclear Society at
the society’ s annual meeting. Peggy was recognized
as being one of the original developers of the
MORSE Monte Carlo Transport Code System and as
the continuing software specidist for the MORSE
family of codes. Tom was cited for histechnical
contributions to the field of reactor safety.

The Chemicd Technology Divison’sMichagl Hu
has been invited to serve as an associate editor for the
Journal of Nanoscience and Nanotechnol ogy,
published by American Scientific Publishers.

Chem Tech's Tanya Kuritz hasbeen invited to
serve on the International Microbiology Education
Committee, a standing committee of the American
Society for Microbiology International. Shewill be
responsible “for developing and strengthening ties

(L €eft photo, from left) Randy Linkous, Van Baxter,
Richard Murphy and John Tomlinson received an
R& D 100 Award for the Drop-In Residential Heat
Pump Water Heater . (Right photo) Dong Xu (left)
and Ying Xu won for the Protein Structure Predic-
tion and Evaluation Computer Toolkit.

with and facilitating the integration of scientists
from the former Soviet Union and Middle East into
ASM.” Tanyawas also sdlected by the International
Science and Technology Center to be atechnical
auditor for the audit team that assessed progress on
DOE and other U.S.-agency-funded projectsin the
Republic of Georgia. Georgiais till arepository for
nuclear material.

Yanglai Cho, thetechnical director of the
Spallation Neutron Source project, was recently
elected afdlow of the American Physical Society,
“for continuing excellent contributions to high-
energy physics experiments and technology and to
the design and commissioning of large accelerator
facilities.” Choisalso deputy associate laboratory
director for Argonne National Laboratory’s
Advanced Photon Source.

Tax legislation revises withholding tables

Asaresult of the recently enacted Economic Growth and Tax Relief Reconciliation Act of 2001, the
Internal Revenue Service has revised the federal income tax withholding tables, effective for wages paid on

and after July 1, 2001.

Only thefour highest withholding brackets have been changed, dropping by 1 percent. The 28, 31, 36 and
39.6 percent rates decrease to 27, 30, 35 and 38.6 percent respectively. The 15 percent withholding bracket
remains the same; therefore, some employeeswill not be affected by the changesto these tables. (Note that
the 15 percent bracket will fall to 10 percent effective January 1, 2002. For 2001, the tax benefit of the
10 percent rate is being converted to a credit that IRS will rebate to taxpayers this summer.) A link has been
provided from the Payroll Services home page, home.ornl.gov/divisions/accounting/empl oyeeacct/payroll/,

for viewing the revised withholding tables.

If you are affected by these revisions and do not want to have your withholding reduced, you may want to
fileanew Form W-4 (also available as alink off the Payroll Services home page). Y ou may claim fewer
withholding allowances on line 5 or request additional amountsto be withheld on line 6.

Theflat rate used for supplemental wages (lump sum payments) decreases from 28 percent to 27.5 percent,

effective for wages paid on and after August 7, 2001.

August 2001
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HBCU/MEI summer faculty program provides
valuable time and resources for research

ivinaMiranda and Ken Robertsteach at
schools with acombined total enrollment
smaller than the incoming freshman class of some
major universities. Divinais associate professor of
Chemidtry at Southern University (La.) and Kenis
assistant professor of chemical engineering at
North Carolina A& T University.

Ken, Divinaand several other visiting faculty
from small, minority colleges are getting an
opportunity to sink their teeth into some serious
research at ORNL this summer.

The HBCU/MEI Summer Faculty Research
Program, which is geared toward professors at
historically black colleges and universities
(HBCUs) and other minority educationa ingtitu-
tions (MEISs), isajoint effort between ORNL and
Oak Ridge Associated Universitiesto bring faculty
from these schoolsto the Lab for a 10-week
research appointment.

Both Miranda s and Ken's schools are classified
as MEls, and they carry with them a unique set of
challenges. One of

. the chief obstacles
Programslike facing the faculty at
ORNL'sallowthe | MElsisthe compara-

smal tively scant federa
faCUIty from ler R& D funding these
schoolsto fo_cus ON | schoolstypically
research projects reCi ve. i
. “At many of the
ol thOUt_the usual smaller schoolsand
digtractions. minority schools, the
faculty usualy teach

three or more classes
asemester,” says Ken, “and they're ill expected
to do research. At the bigger schoolsthey may
teach one classayear. Programslike thisalow the
faculty from these smaller schools to focus on
research projects for awhile without the usua
distractions.”

Divina has been participating in similar programs
for the past few years. “1 usualy look for opportu-
nities to do research during the summer because
my school is primarily ateaching university, and
it’ sreally tough to incorporate doing research when
you're teaching 12 hours a semester.”

“Smaller schools such asHBCUsdon't receive
as much money asthe big research schools,” Ken
says. “We're not anywhere near them, in terms of
numbers. But it's kind of a double-edged sword. If
you apply for large-agency research support,
they’ Il look at the school you' re from and say,
‘Well, we have specific programsfor those
schools, so you don't need to apply for this” That
can redly hurt because it’ s hard to get the sustained
funding you need.”

Ken has dso participated in other programs
oriented toward MEls. “ These are redlly great
opportunities for people who are willing to hustle

Oak Ridge National Laboratory

and do thistype of research, even with dl the other
things we' re expected to do,” he says.

There arefive other participantsin the ORNL/
ORAU-funded program at the Lab this summer, as
well as 10 visiting scientists from MEIsin programs
sponsored by individual divisions and schools.

The benefits of these programs extend beyond
those afforded the participants, who are providing
va uable research to further ORNL’s mission. Both
Ken and Divinaare working in the Chemical
Technology Division under the guidance of Michael
Hu, and they are both doing research in the field of
nanoparticles. Divinais synthesizing nanomagnetic
materials and Ken is devel oping nanostructure
catalytic materids—mainly for use in environmental
applications such as fossil fud desulfurization and
carbon dioxide—based reactions.

“Thebig difference at ORNL isthat thisisa
world-class research environment,” says Ken.
“ORNL has everything you could want asa
researcher.”—Jason Gorssoml

Service
Anniversaries

August

43 years. John T. Mihaczo, Ingrumentation &
Controls; PatriciaR. Hunsicker, Life Sciences

35 years. Kenneth R. Thoms, Engineering
Technology

30 years. Brenda T. Hackworth, Communications
& Community Outreach Directorate; Donald E.
Todd, Jr., Environmental Sciences

25 years. CharlesR. Ballard, Stephen W. Gardner,
W. D. Hawkins and Karl Thatcher, Plant and
Equipment; Nancy Y. Wright, Computing, Informa-
tion, and Networking; John E. Cleaves, SNS
Accedlerator Systems; Margaret B. Nestor, Office of
the Laboratory Director; Jack P. Adams, Environ-
mental Protection & Waste Services; Richard M.
Davis, Nationd Security Directorate; ThomasW.
Mitchell and Johnny H. Fairs, Technical Support
Mgmt Systems Section, Instrumentation and
Controls; Richard W. Leggett and Janet H.
Swenson, Life Sciences;, Walter L. Gardner, Fusion
Energy; Vicky H. Wdllace, Facilities & Operations
Directorate; William G. Craddick, Energy

20 years. Karen C. Bills, Robotics and Process
Systems; Eddie M. Shirley |1, Research Reactors;
Michael A. Green, Chemica Technology; Nestor L.
Cacheiro, Life Sciences

UT-Battelle gives $3,000
to Oak Ridge Boys Club

UT-Battelle recently presented a $3,000
check to the Oak Ridge Boys Club. The funds
will be used for safety improvments at the Oak
Ridge facility.

Kédly Beierschmitt, who leads the Environ-
ment, Safety, Health and Quadlity Directorate,
presented the check to Lawrence Hahn,
executive director of the Oak Ridge Boys
Club. Kelly isaso amember of the Oak Ridge
Boys Club board of directors.

CIGNA cards maliled,
co-pay raises in effect

embers of the CIGNA/PHP medical plan
should bereceiving new ID cardsin their
mail a home. “L ook for the envelope marked
CIGNA HealthCare,” says Benefits Delivery’s
Sally Jaunsen. *Y ou should receive a separate card
for yourself and each enrolled dependent.”

Sally requests that members review the cards,
assuring that name, 1D number and PCP (primary
care doctor) are correct for each person covered
under theinsurance. If corrections are necessary,
call CIGNA Member Services. That number, which
isfound on the lower-right-hand section of your
card, is 1-800-832-3211.

Any old cards should be destroyed once your new
cards have arrived, says Sdlly. Old and new cards
can be distinguished by checking the COPAY S
line—doctor visits are now $20.

In fact, as announced last April, several CIGNA
co-paymentsincreased in July. Office visits are now
$20; inpatient hospital co-payments are $250,
outpatient care surgery co-payments are $100 and
emergency room visits are $100.

Merck-Medco prescription plan co-payments have
also increased: Retail generic is now 20 percent and
brand name is 30 percent. Unchanged are mail-
service pharmacy co-payments, and thereis still no
deductible for the prescription mail-service program.

Asaways, cal OneCall, 574-1500, for informa
tion about your benefits, or visit the Benefits Web
site at www.y12.doe.gov/benefits/bp-delivery/.

Deaths

Bea Washington, areports and data assistant in
Travel Services accounting section, died suddenly
on July 7. Beawas aKnoxville resident and had
worked at Oak Ridge for 11 years. Employees have
contributed to afund, organized by Bed' s co-workers
in Travel Services, to purchase a motorized whedl -
chair for her daughter. Angie, 26, suffered astroke as
asmall child. Beais aso survived by her son,
Randall, and three grandchildren.



Why give to United Way? It’s local, it's
efficient, it's accountable, it's expert ...

...and it helps your community.

BY HARVEY GrAY, UNITED WAY CHAIRPERSON
"m proud to serve as chairman of ORNL’s 2001 United Way Campaign—yproud and confident that
we can reach our goal of $565,000—because so many of you have chosen to care. Y ou care about
your communities and your neighbors, and particularly about those who are in need. Because you care,
United Way's member agenciesin East Tennessee are able to help so many people lead better lives.
During my involvement with United Way, |’ ve visited a number of area agencies and seen just how
and why United Way works. Here are afew of the reasons:

* It'slocal. Y our donations stay here in our communities, helping thousands each year.

* It'sefficient. More than 90 cents of every dollar you give goesto helping
those in need.

* It'saccountable. United Way makes your caring count. Trained community
volunteers decide which programs receive your money. They hold the agen-
cies accountable, monitoring their budgets and the quality of their services.

* It'sexpert. United Way is a proven, organized system of caring that studies
the diverse needs of our communities and allocates resources where they will
do the most good.

| dso have served on the Anderson County United Way funds distribution
committee for the past three years and have seen firsthand the careful allocation
and distribution of your money so that it makes ared differencefor our neigh-
borsin need. For example, if you gave just $5 per week for ayear, your donation
would fund more than 1,800 pounds of food through the Second Harvest Food &
Bank; 20 nights of safe, affordable housing for awoman at the YWCA; or
20 weeks of hot meals delivered to a homebound elderly person through Mobile
Meals. Asyou can see, your donation really does have a positive impact on the
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ORNL United Way volun-
teersrecently toured area
agenciesto see how our
dollarshelp thosein need.
Regina Parks (top, left) and
Linda Stansberry enjoyed
vigiting clientsat Anderson

lives of peoplein our community. - County's K eystone Elder
If you currently give to United Way, we on the campaign staff thank you for Daycare Center. Danny
your generosity. If you have not participated, or if you are adonor who isthinking of increasing your Cantrél, Kahra Gilley and Tracy Bodine (center
level of giving, we encourage you to consider the difference you can makein the lives of our children, photo) spent timewith thisyoung lady at the Henry
families, elderly persons and communitiesin need. Center in Roane County. ORNL volunteers (bottom)
I’m convinced that United Way redlly isthe best way to help the most people. Thanks so much for got aclose-up look at the Salvation Army's new facility

your support. in Knoxville,
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