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Catching the perfect wave

ORNL'’s gravitational wave computer models join quest to prove that space is really something

f the four forces of nature—strong, weak,

electromagnetic and gravity—gravity isthe
least understood. For example, thereisasyet no
known quantum theory of gravity, and even funda-
mental issuesin “classical” gravity theory remain.
Newton summed up gravity as“action at adis-
tance,” assuming that space itsdlf isavoid or
“nothingness.”

Einstein, on the other hand, talked of gravity asa
manifestation of the “ curvature’ of space. In his
theory, space isvery much physical.

Tony Mezzacappa, task leader for astrophysics
theory in ORNL'’s Physics Division, and histeam
are helping to prove that Newton was incorrect
about gravity. The team uses computer modeling to
study gravitational waves, predicted by Einstein’s
theory of gravity. A gravitational wave has never
been directly detected, only inferred from observa-
tions of pulsing spinning neutron stars, also known
aspulsars.

“When we detect a gravitational wave, it will bea
historic day,” says Tony. “It will prove that spaceis
not just nothingness or avoid, but that it is active
and physica—a player in the cosmos.”

A gravitational waveisaripple, or wave, in space-
time that is propagated whenever adisturbance
occursin the gravitationa field of any object. Asthe
wave propagates through space, it changes space
itself and has an effect on al objectsin that space.
On Earth this effect could be simulated by throwing
astonein apond. Theimpact sends ripples across
the pond, and the stone causes the water level in the

pond to rise ever so dightly. The messagetorisein
response to the stoneis sent out to the shorein the
ripples, or waves, that the stone creates.

In Einstein’ stheory of gravity, the planets’ orbits
around the sun are paths in the curved space around
the sun, which is nothing more than the sun’s gravita-
tiond fidd. Toillugtrate this using atwo-
dimensiona example, take arubber sheet, a
bowling ball and amarble. Pull al the dack out of
the rubber sheet and

gravitational field of agravitating body, in this case
modeled by the bowling ball, which in turn sends
out gravitational waves.

Most gravitational waves are weak, and they get
weaker asthey travel away from their source a the
speed of light. Thisiswhy gravitational waves are
difficult to detect. All objects have gravitationa

z fields, and some may produce gravitational waves,
A but only very dense, asymmetric objects and events,
such as black holes,

release the marble. supernovae and
It will easily neutron stars—the
glide across most extreme
theflat objectsor
sur- cataclysmic
eventsin
the
Image by Cindy Latham uni-
face without making achange in its path. verse—

Now pull all of the dack out of the rubber

sheet and place the bowling ball inthe

center. The result isthat the ball makes an

indention in the middle of the sheet, curving

the surface around the indention. If you now

rel ease the marble toward the center it will not shoot
straight across the surface. Instead, it will change
paths and curve when it hits the curvature caused by
the bowling ball. The curvature of the sheet illustrates
the effects of gravitation on the fabric of space. Now,
if you plucked the rubber sheet near the bowling bal,
it would send out ripplesin the rubber shedt. In this
example, plucking the sheet islike disturbing the

produce gravitational waves that
v researchers hope are strong enough to
be detected.
The Laser Interferometer Gravitationa

(See WAVES, page 4)

A planet or gtar sitsin the curvature, or “shape,”
of space, shown herein atwo-dimensional dice.
Theplanet’sor star’smass causesthis spatial
curvature. In Eingtein’sview, this spatial curva-
tureisthegravitational field. Violent stellar
events could cause gravitational waves, which
ORNL astrophysicistsareworking to help detect.

General Counsel handles the multiple legal ends of a multipurpose Lab

Weresume our series of articles by Leadership
Team memberswith thisissue' s contribution by the
Office of General Counsdl Director Seve Porter.

BY STEVE PORTER
eling lawyer jokes may be afavorite pastime
for ORNL staff, but managing the legal issues
for amultipurpose nationa laboratory isn't ajoking
matter. Juggling the wide variety of legd issuesthat
faces ORNL isthe responsibility of the Office of
Genera Counsdl.

The Office of Genera Counsel provides afull
range of legal servicesto ORNL and UT-Battdlle,
including counsel in the areas of litigation; human
resources, labor; environmental, safety and hedlth,
contracts; procurement; finance; tax; security; and

intellectua property. We provide counsdl to the UT-
Battelle Board of Governors and Lab management,
aswdll asto employees who face
achallengein getting their work
done.
Our godl isto provide expert
~ | advice on identification and
| management of risks and to work
collaboratively with our clientsto
identify and implement creative
solutions that allow us to accom-
plish our mission while managing
the various risks that come aong.
Our office has changed substan-
tidly in the past three years. Before, much of the
legd work associated with ORNL was provided by

Porte

the Y-12 legd office through funding under a
memorandum of understanding between Lockheed
Martin Energy Research (the former ORNL contrac-
tor) and Lockheed Martin Energy Systems (the
former Y-12 contractor). Slowly, the ORNL legal
office has grown and assumed all of thelega
responsibilities associated with the Lab. In addition,
our office has changed the way we do business by
shifting from aresponse mode to working more
closely with our clientsto identify potential issues
and avoid or mitigate them before they become big
problems.

Two Office of Genera Counsel groups are formed
around two practice areas. patent law and genera
law. The patent law group, headed by George Craig,

(See COUNSEL, page 4)



Three Lab researchers receive Presidential Early Career Awards

RNL hasthree of DOE’ s four winners among
the latest round of Presidential Early Career

Award winners, presented this month by President
Bush. The Presidentia Early Career Awardsfor
Science and Engineering are the highest honor
bestowed by the U.S. government on outstanding
scientists and engineers who are beginning their
caresrs.

ORNL’ swinners, announced July 11 at the
White House, are Vince Cianciolo of the Physics
Division, lan Anderson of the Metals and Ceramics
Division and Jizhong Zhou of the Environmental
Sciences Division.

ORNL researchers have won 10 PECASE
awards since they were begun in 1996.

Vince Cianciolo, the fourth Physics Division
researcher to win aPECASE, was cited for his
leadership in developing a unique scientific
program and an experimental detector to search for
quark-gluon plasmaformation at
the Relativistic Heavy lon
Collider. RHIC, located at
Brookhaven National Labora-
tory, has had amgjor
representation of ORNL re-
searchers and engineers who
designed and built significant
portions of the PHENIX detec-
tor, including Vince.
Experimentswith RHIC and
PHENIX will shed new light on
the state of the universe moments after the Big
Bang.

“My particular interest isfocused on an exotic
particle, known asthe Jy,” saysVince. “These
particles are created in heavy ion collisons (al-
though rarely) and are cleanly observed by
PHENIX. Because of the nature of these particles

Cianciolo

reporter

they are expected to be especidly senstiveto the
earliest stages of an ion collision, when the condi-
tions are hottest and densest. By looking at many
collisions containing thisinformation we hope to
come to amore complete understanding of how the
laws of physics change under such extreme condi-
tions.”

lan Anderson was cited for hisleading-edge
research in the development of electron beam
microcharacterization techniques for materials
R&D. Heisnoted for his ability to use hisin-depth
understanding of electron optics
and electron interactions with
matter to design experiments,
execute them and develop
physics-based mathematical
modelsto gain insght from the
information they produce.

lan is considered aleader and
innovator in the fields of quanti-
tative spectrum imaging using
linear multivariate statistical
andysis and atom location by
channeling-enhanced mi-
croanayss, caled ALCHEMI. He manages
ORNL's Shared Research Equipment (ShaRE) user
facility, one of DOE’ s electron beam
microcharacterization facilities. His research has
contributed significantly to the understanding of
strengthening mechanisms in anumber of advanced
materials.

Jizhong (Joe) Zhou, aformer Alexander
Hollaender Fellow, has distinguished himsdlf asa
leader in four fields: genomic/molecular technolo-
giesfor ecologica and environmental studies,
functional genomics of environmenta microorgan-
isms; microbia community diversity and dynamics,
and microorganisms in extreme environments.

1

Anderson

is published for the employees and
retirees of Oak Ridge National Labora-
tory, which is managed and operated
for the U.S. Department of Energy by
UT-Battelle.

Bill Cabage, editor
Phone 574-4399
E-mail cabagewh@ornl.gov

Deborah Barnes, associate editor
Phone 576-0470
E-mail barnesds@ornl.gov

fax: 574-1001
On the Web: www.ornl.gov/reporter

DOE Inspector General Hotline: 1-800-541-1625

Curtis Boles

Facilities and Operations
Bruce Upton (right) tidiesup
Ken Parks' chinduring June7's
ice cream celebration of one
million safe work hours (see

page 3).

His research has pioneered several areas. He firgt
demongtrated that microarray-based genomic
technology can be used to analyze microorganisms
in complex environmental samples. He has devel-
oped severa nove high-throughput genomic
technologies, including functional gene arrays,
community genome arrays and
oligonuclectide arrays for ¥
analyzing microbial communities
in complex environmental
samples.

Joe was among thefirst to
demongtrate and validate the
usefulness of microarraysfor
monitoring gene expression in
prokaryotes and demonstrated
that microarray hybridization can
be used to reved gene-specific  Zhou
differences among closely related
microorganisms. His studies have shifted the
direction of microbial ecology and biodiversity
toward understanding the mechanisms that shape
diversity and, hence, the means of manipulating a
community. He recovered the most ancient viable
cultured bacteria from the degpest subsurface (2,000
meters underground) and was the first to observe
that magnetite can be produced and metals can be
reduced a subzero temperatures—B.C. omi

Boykins, Turner lead
2002 United Way Campaign

ents since last year's United Way Campaign

have underscored the importance of giving.
ORNL’s 2002 United Way Campaign gets under
way in late July, with Human Resources Director
Darryl Boykins (chairman) and Chief Financial
Officer Greg Turner (co-chairman) at the helm.

“The Lab’s 2001 campaign was one of the most
successful in East Tennessee, and it was indicative
of the commitment of ORNL staff membersto
enhancing the quality of our communities,” Darryl
says. “We hope we can sustain our traditional level
of giving thisyear, particularly since many area
agencies have experienced reduced levels of
financial support since September 11. Understand-
ably people were eager to do what they could to
help thosein New Y ork, Washington, D.C., and
Pennsylvania; however, in some cases, it meant that
we were not able to do quite as much to assist our
neighbors closer to home. During our campaign,
we' |l re-focus on those crucia needs herein our
area”

Leadership givers, dways an important element in
aUW campaign, will be contacted mid-month.
Details of the campaign kickoff extravaganzawill
be announced soon.

Tell your story: If you have apersona story to
share about how a United Way agency has made a
difference among your family members or friends,
please contact Cindy Ross Lundy (e-mail lundycr,
or phone 574-1642). .1
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A new critter on the ORR

Sightings of anew animal on the Oak Ridge
Reservation have been confirmed. When someone
told ORNL Reporter that they thought they had seen
an ek on Bethel Valey Road, we asked ORNL
Wildlife Coordinator Warren Webb if it wastrue.

Warren saysthere are two and possibly three ek
on the reservation: “They are apparently using it as
part of their rather large home range,” Warren says.
“Elk or ek signs (e.g., tracks) have been seen at
EGCR, Gallaher Bend, and SNS, among other
places.”

Warren saysthe ek are part of severa groups of
the animals released by the Tennessee Wildlife
Resources Agency at the Royal Blue Wildlife
Management Area. The release areaincludes parts
of Campbdll, Scott, Morgan, Claiborne and Ander-
son counties, aswdll asthe Roya Blue area, Frozen
Head State Park and the Cumberland Gap National
Park. The
TWRA released
50 ekin
December 2000
aspatof a
program to
reestablish herds
in the Southeast.
Two more
releases have .
occurred since  EEE

then. A Royal Blue ek release: Some headed .

Thegate's for theORR.

native elk had

been eradicated by the end of the Civil War. The
reappearance of the big animals on the ORR isone
more reason to drive cautioudy on Bethel Valley
Road.

Graphite Reactor Museum gets an upgrade

If you haven't been there lately, you ought to drop
in. The Graphite Reactor Museum has been refur-
bished just in time for the 2002 public tour season.

The Graphite Reactor, of course, isahistoric
attraction on the site of the first functioning nuclear
reactor, afollow-on to the successful University of
Chicago “pile” experiment. The reactor is till
there—you can walk right up to itsloading face—as

Oak Ridge National Laboratory

are the control rooms. A team led by

Enrico Fermi achieved criticality in

November 1943. The reactor served asa

pilot project for acomplex of plutonium-

producing reactorsin Hanford, Wash.,
and its operation continued after the war
with along reign of service and
discovery.
The new Graphite Reactor museum
includes new, updated exhibits. Thirteen
new panels now grace the exhibit area—
two each for the mgjor Lab research areas of
life sciences, high-performance computing, national
security, materials science and energy plus an extra
panel for, of course, neutron science, which was
invented at the GR.

Early impressions from visitors have been very
positive. The public can best access the museum by
signing up for the Oak Ridge Public Tour, which
runs Tuesdays through Fridays at the American
Museum of Science and Energy, where they do the
required registration.

New user facility opens, new homes on horizon

ORNL dedicated its 20th user facility on June 17.
The Cooling, Hesting and Power Integration
Laboratory enables researchers from industries,
universities and other ingtitutions to conduct tests on
distributed energy products and systems.

Distributed generation is el ectricity produced on
steusing fuel cells, microturbines and renewable
electric systems and technologies. Distributed
energy resources make use of energy normally
wasted in the generation of
power by combining electricity
generation with hesting and
cooling systems.

The Lab'sR&D programs on
hesting, cooling and ventilation
go back to the early 1970s. One
guest at the dedication, TVA
Board Chairman Glen
McCullough, pointed out why
that research has taken on new
significance, noting that Energy
Secretary Spencer Abraham,
who visited the Lab almost
exactly one year earlier, “haslinked national
Security to energy security.”

Lab Director Bill Madia said that for a nation with
aprojected need of 1,200 new power plants, distrib-
uted energy, renewable resources and improved
power transmission and other technologies will
comeinto play. “Technology isacentral part of that
solution,” Bill said.

That same day, Buildings Technology Center
Director Jeff Christian announced that ORNL would
lead an effort to build 20 “zero energy” Habitat for
Humanity homesin Lenoir City’s Harmony Heights
subdivision. Read more about that on page 5.

| scream, you scream, we all...
The June Reporter went to press beforeice cream
was served on Friday, June 7. Lab managers and

safety personnel scooped out severa flavors at the
ORNL Cédfeteria, the 4500-South Canteen, the
Spallation Neutron Source offices, Building 7012,
the High Flux Isotope Reactor and the National
Transportation Research Center.

It wasall for agood causein that the Lab reached
one million hours without alost workday away
case. Lost workdays are counted when someone has
been injured on the job serioudy enough to miss
work. Getting to amillion hours without alost
workday was amilestone: The only other times that
mark had been reached in the past five yearswerein
October 1998 and in February 2000. At presstime
for the July issue, the good news continued with
more than 75 consecutive days, or 1.4 million
hours, without alost workday case. Y ou can watch
the numbers at www.safety1st.ornl.gov.

e T

Engineering Division Director Tom Etheridge
demonstrates hiswicked serveto Rebecca
Bunch during June 7'sice cream celebration of
one million safework hours.

Curtis Boles

Future Car Congress includes test drives

More than 800 people from the transportation and
related industries attended the 2002 Future Car
Congress hed June 3-6 in Arlington, Va. ORNL
worked on the planning and implementation of the
conference, which focused on the future use of
hydrogen fud cellsto power automobiles 20 years
down the road.

The three-day conference addressed issues
involved in the development of automotive tech-
nologies aimed a dramatically reducing the world's
trangportation energy consumption and minimizing
vehicleemissons.

With an emphasis on recent fuel-cell technology
developments a number of fuel-cell vehicles, aswell
asdectric vehicles, were on display and available
for test driving at the Turner-Fairbank Highway
Research Center in McLean, Va

The conference also included panel discussionson
trangportation issues involving officials from
government and the automotive industry, along with
the presentation of 118 technicd papers, 20 of which
were presented by ORNL researchers. Some of the
papers delivered by ORNL researchers covered the
topics of heat transfer, machine copper rotors,
composites, carbon fiber and lightweight metals and
dloys.

Reported by Bill Cabage with Fred Srohl

3



Waves
Continued from page 1

Wave Observatory (LIGO) in Livingston, La.,
recently went live to detect gravitational waves. The
detector has two tunnels at right angles to each other.
Each tunnd istwo kilometersin length. At the corner
of theright anglesisalaser source. At the end of
each tunnel are mirrors attached to test masses. The
laser isused to detect even the dightest motion
between the test masses, which would be caused by a
gravitational wave passing through LIGO. LIGO is
able to detect the motion of the test masses with such
high precision that if the mirrors move as much as
one-trillionth the
width of ahuman
hair the motion will
be detected.

“To beright there
wherethefirst
gravitationa wave
could be recorded
was an amazing
experience. It blows

my mind to think of
what thiswill mean,”
- Tony said about his

If LIGO detectsgravita- recent visit to the
tional waves, Einstein was LIGO Sit_e. _
right. Thischalk portrait Detection Stesare
by Katie Terpstrawon being prepared in
first placein the amateur remote locations
competition and was voted worldwide. The
people schoiceat this remote Sites are
year's Street Painting Sseected to try to

reduce seismic noise
that could interfere
with the necessary
low signal-to-noise
ratio. Multiple sites
are also needed for
coincidence, to minimize the likelihood of afase-
recorded gravitational wave event.

The tubes of the detector are an L-shape because
gravitational waves are quadrupolar in nature. This
meansthat as a gravitational wave expandsthe
y-axis, it compresses the x-axis, and vice-versa. The
L-shape is sufficient to observe the changein both
the x- and y- axes. LIGO detects gravitational waves
according to how the space in which it sits changes,
confirming that space is an active fabric and not a
position holder. LIGO is able to distinguish between
different sources of gravitational radiation because
each source—whether ablack hole, neutron star or
supernova—has a different template of characteris-
tics, such asfrequency and intensity.

With the IBM supercomputers at ORNL, Tony’s
team is applying computer modeling to predict what
agravitationa wave from different sources will ook
like. Tony isleading the collaboration among a
number of universities and ingtitutions, supported by
DOE' s Office of Scienceinitiative called Scientific
Discovery through Advanced Computing (SciDAC),
to apply supercomputer modeling to astrophysical
phenomena.
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Fegtival at the American
Museum of Scienceand
Energy. Shedrewiton a
UT-Battelle sponsored
space.

With the IBM supercomputers at ORNL, Tony'steamis using computer modeling to
predict what a gravitational wave from different sourceswill look like.

“We want to be able to say, ‘ Thisiswhat ablack
hole gravitational wave lookslike, thisiswhat a
supernova gravitational wave lookslike,” and so on,”
explains Tony. “We hope to predict neutrino, gamma
ray and gravitational wave emissions. The more
information we have from the detectors, the better
models we can build.”

The computer models could be useful in discover-
ing more information about the formation of black
holes, the explosion of supernovae, and other stellar
events. Neutrino and gravitational wave information
isthe most helpful in determining agood explanation
of the supernova explosion mechanism because these
are generated from deep down in the exploding
stellar core.

Counsel

Continued from page 1

has two other patent attorneys, four patent agents,
and three support staff. Their primary functionisto
identify and protect the intellectual property arising
under work performed at ORNL and to assist the
Technology Transfer/Economic Development
Directorate in the commercialization of that intellec-
tual property. Those commercialization efforts can
result in more research dollars flowing into ORNL,
assist economic development in our areathrough the
formation of new companies and generate royalties
that are used to reward inventors, buy much-needed
equipment for the divisions and fund other activities
that benefit the Lab.

The patent agents are primarily focused on
protecting the intellectual property that is generated
at the Lab. They work closdly with researcherswho
suspect that they have generated an invention to
define and refine an “invention disclosure” and
continue to shepherd that disclosure al the way to
an issued patent. In some cases, the patent agents
will prepare the patent application themselves; in
others, they will work with outside patent lawyers
hired to prepare and prosecute the patent application.

Our patent attorneys oversee the intellectual
property protection process and a so work with
commercialization managers, researchers, and
program managers on a broad range of contractual
relationships with parties outside the L aboratory
including CRADAS, Work for Others agreements
and licenses. UT-Battelle entersinto more than 100
such agreements annually, reports more than 100
invention disclosuresto DOE each year and files
more than 50 patent applications from those disclo-
sures.

The general law group, composed of five attor-
neys and two support staff, dealswith avery wide
range of legal issues. Generdly, each attorney has
one or more areas of specialized practice and has
recognized expertise within those areas. Aslega
issues arise, the appropriate attorney is assigned to

The detection of gravitational waveswould have a
far-reaching effect in the fields of physics,
astronomy and other sciences. It would prove that
what we think about space, asavoid or nothingness,
isnot correct at all.

“It would prove that Einstein’ stheory is accurate
and that space is an active participant in the events of
the cosmos,” adds Tony. “It will be smply amazing
to think of spacein that way.” —Jodi Lockaby

Jodi Lockaby is Communications and Community
Outreach’s summer intern from Dr. Mark Littmann’s
science writing program at the University of
Tennessee. oml

deal with those issues. Each of the support director-
ates, dueto the nature of the legal issues associated
with their activities, has adesignated attorney for
support. Lega issues arising from the research
directorates generally cover abroader range of
issues, so assignments are made on a case-by-case
basis depending upon the subject matter. Most of the
generd legal issuesarising at ORNL are those
associated with ES& H, nuclear safety, human
resources, labor relations, litigation and contracts,
but the practices areas routinely involve many other
aress of the law.

The past 18 months have been especially interest-
ing and challenging for our office. The
third-party-financed private facilities project has
required extraordinary effort from several of the
attorneys aswell asthe support staff. There were
significant and unique lega issues associated with
that project, and getting six acres of land transferred
from DOE, selecting adevel oper, and securing
financing for the project were landmark
achievements.

Unfortunately, a number of legal actions arose
from the downsizing in November 2000, and those
actions provide amajor challengeto usaswetry to
deal with al of the other, everyday lega issuesthat
continue to arise. Currently our largest challengeis
managing a burgeoning backlog of worker’s com-
pensation cases arising out of DOE’ sretired worker
screening program. In 12 months, that caseload has
grown from a handful to hundreds of claimsasa
result of those legacy cases.

The Office of General Counsdl is committed to
providing expert legal counsel and representation to
ORNL and UT-Battellein atimely and efficient
manner. In addition, we are committed to working
with our clientsto find creative solutions to legal
issuesthat alow our mission to be accomplished
while appropriately managing risks associated with
the work.

And we do occasiondly like to hear agood lawyer
joke. omi
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Goal of zero

BTC's Lenoir City project includes first Habitat International Zero Energy building

lectric bills could be athing of the past, thanks
to the powerful technologies of Net Zero
Energy Building houses, which would make houses
of the future power generators as well as power
consumers.

Net Zero Energy Building houses are designed to
include technologies that alow energy to be pro-
duced, aswell as used efficiently, directly in the
home. This approach reduces energy costs. When
houses reach the goa of producing as much energy
asisused, dectric bills drop to zero.

“The lessons taught by these houses will beto
show builders, utilities, and home ownersthe “leap
frog” integrated technologies on the near horizon,”
says Jeff Christian, director of ORNL’s Buildings
Technology Center.

Twenty new houses will mark the commitment of
ORNL, the Department of Energy, the Tennessee
Valley Authority, and private industry to a Habitat
for Humanity Subdivision of Technologiesfor Zero
Energy Buildings. The prototype houses will
showcase avariety of energy-production enabling
technologies, such as solar eectric cells, aswell as
energy-efficient appliances, such as heat pump
water heaters and refrigerators. The goal isto have
these technol ogies marketable by 2010.

“Qur visonisto build aseries of prototype
houses,” Jeff says. “Somewill be Building America
houses using efficient appliances and design, and
some will be Net Zero Energy houses capable of
capturing and producing electricity.”

DOE' s Building America Teams partner with
buildersto congtruct practical, cost-effective and
energy-efficient housing. Building America homes
use 50 percent less electricity than average houses
because of improved heating, ventilation and air-
conditioning units and water-heating systems. These
energy-saving technol ogies can be incorporated into
houses at an additional cost to the builder of less
than $1000. In some plansthere is no additional cost
to attain the energy savings.

Net Zero Energy Buildings are designed to
consume no more power than is generated on site on
an annua average basis. When the homeowners

eectricity, some quite novel such asasmall wood
boiler coupled with asmall microturbine. Efficient
appliances, such as heating and cooling systems, and
structural materias are aso important in an energy-
efficient design.

“Houses today tend to be leaky, taking in and
releasing hot or cold air,” says Jeff.

Net Zero Energy Building houses will be built
artight. Thefirgt prototype uses structura insulated
pands. The panelsconsist of a

components—like the walls or the HVAC system
R&D. With the plan in hand, the Structural Insu-
lated Panel Association was approached to explore
thelr interest in partnering on this project. The
response was overwhelming. Five structura
insulated panel manufacturers offered panelsto
complete five Habitat housesin this*ZEB Village.
Panel design was initiated May 28. Within aweek
Pacemaker Plastics, a structura insulated panel
manufacturer out of

layer of insulated foam
sandwiched between two
layers of oriented strand board.
Thewood is glued to the foam
to form asolid panel, which
when correctly fastened to the
other panelsform avery tight
building envelope. Structura
insulated panels form the
house' s entire outer envelope-
they provide the structure,
insulation and airtight barrier
for theroof, floor, and walls.
ORNL’svisionfor these
homes started at a strategic
planning meeting on March
18-19 that placed Net Zero
Energy Buildingsasatop
activity. At aconferencein
Washington, D.C., DOE

Ohio, sent different plans
for the hometo fit the
1067-square-foot floor
plan. Habitat started
construction on June 1.
Thefooters, pillars and
crawl space wallswere
completed and backfilled
on June 17. The panels
were shipped and arrived
ondgteat 8am. Junel7,
the day of the DER/ZEB
showcase. Everything
fel into place very
quickly.”

The program has
continued to gain
support. After atalk at
the Loudon County
Civitan meeting, severd

Assistant Secretary David = Company representatives
Garman encouraged Jeff's £ offered servicesand
plans by emphasizing the need & materiasfor the pro-

to “reduce the burden of , £ gram. TVA continued
energy pricesonthedisadvan- A 1 oof pane isingtalled on the L enair City their support by making
taged.” Jeff spoke with DOE house, which went up in just three days. The asgnificant commitment
program sponsor George house will have a heat-pump water heater and to the program.

James and received approval may be the testbed for awood-fired “Over the n(_yt three

to move forward. microturbinethat will gener ate electric power. years, TVA will sponsor

Next, Jeff visited with TVA
personnel and found them
very receptive to this concept because of the benefits
of providing peak cooling demand. TVA provided
ORNL 10 kW of solar thin film PV collectors and
some funding to start investigating. With the

“How it all came together is one happy tale.”

collectorsin hand, Jeff approached the Habitat
for Humanity board of directors and proposed

need additional power, it can be pulled off the
power grid. TVA can aso buy back excess electric-
ity produced to help meet peak demands for power.
It is hoped that the give and take of this power will
baance out a ayearly average of zero. Net Zero
Energy Building houses are up to 90 percent more
efficient than the average house.

Net Zero Energy Building homes are primarily
powered by a photovoltaic system that uses solar
collectorsto turn sunlight into household electricity.
Asthe technologies are devel oped, ORNL research-
ers hope to introduce into the houses other methods
of callecting and converting energy into useable

Oak Ridge National Laboratory

theideaof building aquick solar carport to have
something to show off at the DER/ZEB Showcase
held in June. The directors suggested that carports
might set an unneeded precedence for othersin the
neighborhood, and said, “How about a house?” Jeff
returned to DOE and TV A with the idea of develop-
ing thefirst Habitat Internationa Building America
zero energy house. Thiswould provide aredl
concept house to launch congtruction of 20 exciting
prototypes congisting of both Building Americaand
Net Zero Energy Building standards.

“Whole houses put it all together,” Jeff says.

“ORNL and the Loudon County Habitat up until this
first ZEB worked together only on specific building

Theroof will also have solar panels.

five homesin this zero
energy neighborhood,”
announced Glen McCullough, TVA chairman, at a
dedication ceremony for ORNL’s Buildings
Technology User Facility on June 17. Jeff hopes
that TVA’s commitment will challenge othersto
make similar commitments.

“We have overwhelming support for this pro-
gram,” says Jeff. “How it all came together isone
happy tale.”

Thefirst Building America Zero Energy Building
Habitat International House in the world was built
inlate June. ORNL will monitor the housefor a
short time for experimentation, but afamily of four
will movein shortly after construction is compl eted.
The house and the family will become apart of a
virtua laboratory and the concept of Net Zero
Energy Building homeswill be evaluated under
actua conditions. * Thisismore that just a house,”
says Jeff. “ Thisis alandmark that will be recorded
in history asthe first Building America Habitat
ZEB.—Jodi Lockaby omi
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Busy summer

ORNL bustles with
construction activity as new
buildings go up and some
old ones come down.
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Work on the Spallation Neutron Sourceon
Chestnut Ridge and the privately funded facilities
on the main campusisin full swing.

of threedated for demolition, was razed on June
25.
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The SNS'slinac tunnd, now under ground, saw daylight for atime.
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If you build aparkingo, they will come.
Spaces on Southside Drive werefillingup a

few days after they were completed.
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AMSE exhibit brings back posters of WWII

Id-timerswill probably recall seeing afew
tacked up around here: Produce for Victory!
Posters on the American Homefront, 1941-45, a
Smithsonian I nstitution traveling exhibition that
focuses on posters circulated in the
United States during World War |1 to
promote patriotism and to increase
industria productivity, will be on
display this summer at the American
Museum of Science and Energy.
AMSE, in cooperation with
Humanities Tennessee, will host the
fina statewide showing of the
exhibition, which hastraveled to
eight Tennessee communities over
the past 12 months. It will be on
view through August 11.
The Smithsonian portion of the
exhibition features 25 reproductions

“"Man for man, America’s workers

and America's saldiers are the best in .
the world! We helped them build our JOb

AM SE that features the prescribed plantings.

The postersin Produce for Victory!l—displayed in
factories, shop windows, schools and other public
places around the country—rallied a nation to take
the steps necessary at hometo
support soldiersin the field.
Citizens were instructed to con-
serve automobile fud by
carpooling, to organize scrap drives
and to grow victory gardensto
reduce the burden on the nation’s
farmers who were growing crops
for overseas consumption. The
exhibition especialy concentrates
on how the patriotic movement
affected factory workers, as
management pushed them to
become more productive on the

of WWII postersfromthe collections | natian. .. we'll help them defend it." Producefor Victory! isone of a
of the Smithsonian Ingtitution’s RY! | seriesof exhibitionscirculating
National Museum of American : m“’nm:i Hm ﬂm | nationdly as part of Museums on

History. AMSE is adding a statewide
component to the exhibit titled “World War 1I:
Tennessee Home Front”, asix panel exhibition with
artifacts that showcase Tennessee' sindustries
production, aviation training, and land maneuvers.
A WWII victory garden isan outdoor exhibit at

Main Street, a collaborative
partnership between the Smithsonian and state
humanities councils across the country, in coopera-
tion with the Federation of State Humanities
Councils—Reported by Lissa Clark omi

sa utatorian.

Senior superlatives added to ORNL's list

Last issue we gave an impressive list of area students—the children of Lab employees—who were
topsin their high school classes. There are more. Stuart Hanson, son of Paul Hanson of the Environ-
mental Sciences Division and Nancy, was valedictorian at Oliver Springs High School. Josh
Lankford, son of Trish Lankford in the Life Sciences Division and Roger, at Bechtel Jacabs, was

Physics’ Director Fred Bertrand ends a productlve watch

red Bertrand isretiring as director of the Physics

Division after 33 years of serviceat ORNL. As
Physics Division director, Fred oversaw the develop-
ment of the Holifield Radioactive lon Beam Facility
into one of the world' s leading low-energy nuclear
physics research facilities. During histenure, an
unprecedented four research staff membersin the
Physics Division were awarded Presidentid Early
Career awards.

He' s being succeeded by Glenn Y oung, currently
the Experimental Nuclear Physics group leader and
deputy spokesman of the PHENIX experiment at the
Relativistic Heavy lon Callider a Brookhaven
Nationa Laboratory.

Fred received his Ph.D. in physicsin 1968 from
Louisiana State University. He joined the research
staff inthe ORNL Physics Division in 1970 follow-
ing the completion of research associate
appointments at ORNL and the University of
Southern California. He has published more than 200
papersin nuclear structure and giant resonances. He

Oak Ridge National Laboratory

Fred Bertrand (right) looksat a map of ORIC
beam lineswith Noah Johnson (left) and Dan
Horen in this 1986 photo.

served as agroup leader, section head and associate
division director before being named director in
1995. Fred isafellow of the American Physica
Society and has served on numerous DOE and
National Science Foundation panels. omi

Retirement savings
seminars continue

Benefit Plans' retirement savings seminars
have begun anew round. On the third Monday
of each month, Benefits Management’s
Michagl Moore will present a series of semi-
narstitled, Your Savings Plan: Charting Your
Retirement Security. The two-hour sessions
(4:30-6:30 p.m.) will be held at the Benefit
Plans offices, 104 Union Vdley Road, Oak
Ridge. All interested UT-Battelle and BWXT-
Y -12 employees and their spouses are
welcome. Remaining scheduled sessions are
on July 15, August 19, September 16, October
21, November 18 and December 16.

Session topicsinclude “What's It All About:
An Introduction to the Savings Program”;
“Sdlecting Investments for My Savings Plan:
An Introduction to Basic Investing Concepts’;
“Planning for Retirement: An Overview of the
Economics of Retirement and the Need for
Persona Financia Planning” ; and a session of
special topics and a question and answer

sesson.

Service
Anniversaries

July 2002

45 years. Sydney J. Ball, Nuclear Science &
Technology

30 years. John M. Barnes, Nuclear Science &
Technology; George F. Flanagan, Research Reac-
tors; R. A. Honeycutt, HR & Diversity Programs

25 years. Ann M. Aaron, Research Reactors; J. D.
Barncord, Operational Safety Services; J. F. Brooks,
Logistical Services, Danny A. Cantrell, Dickey W.
Howard, Gaston E. Powers and Jeanie J. Vivyan,
Craft Resources;, Mary A. Collins, SNS Deputy
Project Director’ s Office; Anne R. Ehrenshaft,
Environmental Sciences, Brenda C. Gouldy, Daniel
T.Ingersall, R. T. Primm 111 and John D. Randolph,
Nuclear Science & Technology; Ed Grostick,
Energy & Engineering Sciences Dir.; William L.
Jackson, Computational Sciences & Engineering;
Bill Jones, Laboratory Protection; Gary Q. Kirk,
Quality Services, Susan N. Lewis, Operationa
Safety Services, Candace H. Meade, Contracts,
Robin L. O’ Hatnick, Environmental Technology
Programs; CharlesK. Valentine, Jr., Environmental
Protection & Waste Services, Joseph G. Winfree,
Networking & Computing Technologies, Donald R.
McTaggart, Nuclear Science & Technology (June)

20 years. Steven W. Cox, Mary S. Goodman and
Sherl Reed, Craft Resources; Orin W. Holland and
Stephen J. Pennycook, Solid State




ORNL wins three R&D 100 awards, adds to lab-leading total

RNL researchers have won three R& D 100 Awards from R& D Magazine,
which annualy gives awards for the 100 most significant innovations of
theyear. ORNL hasthe national lab-leading total of 112 since the awards began

in 1963 and is second only to Genera Electric.

Lab Director Bill Madia says the three R& D 100 awards “are once again a
tribute to the truly outstanding talent of our research staff. Y ear after year, the
science and discoveries at ORNL are recognized among the best in theworld.”

The honors were for the following processes or inventions:

Any Source, Any Position Fluid Handler (ASAP), devel oped and submit-
ted jointly by Mitch Doktycz, Life Sciences Division; Steven Hicks,
Engineering Science and Technology Division; and Innovadyne Technologies

of Santa Rosa, Cdlif.

ASAP enables the high-speed transfer of small volumes of liquid between
source and target. The ability to transfer small amounts meansthat lessliquid is
used during experimentation and devel opment, trandating into significant cost

savings.

ORNL Spiral Notch Torsion Test, developed and jointly submitted by Jy-

An Wang, Nuclear Science and Technology Division; Ken Liu, Metalsand
Ceramics Division; and Inventure Laboratories of Knoxville.
The Spiral Notch Torsion Test is a portable system that tests fracture toughness

and strength of materiass, such as ceramics, composites, polymers, carbon foam

Santa Clara, Calif.

and concrete, to be used in designs. This system will provide engineers with
state-of-the-art materialstesting and analysisto aid in design work, with the
primary aim to prevent accidental cracking or breaking of the structural materias.

DSl AlIR: Defect Source | dentifier—Automated | mage Retriever, devel oped
and jointly submitted by Ken Tobin, Tom Karnowski and Regina Ferrell, al from
the Engineering Science and Technology Division, and Applied Materias of

DSl AIR isasoftware product that solves manufacturing problemsin semicon-

ductor fabrication environments. The system works by comparing images of the
product defect against hundreds of thousands of historical imagesthat are
maintained in the plant’ s data management system. DSI AIR usesaunique

image description of the defect and background region to describe, index and

rapidly retrieve information from the database. —Jodi Lockaby omi

ORNL
people

ORNL researchers Phillip Bingham, Matt
Chidley, Jim Goddard, Jim Hardy, Greg
Hanson, Kathy Hylton, Jeff Price, Chuck
Schaich, John Simpson, Ken Tobin and John
Turner of the Engineering Science and Technology
Division, and Larry Baylor and Dave Rasmussen
of the Fusion Energy Division have been awarded
the 2002 Federal Laboratory Award of Excellence
in Technology Transfer for their direct-to-digital
holography process. The technology alows for
high-speed and high-sensitivity detection of defects
in semiconductor device structures.

ORNL received the lion's share—four of seven—
of thisyear’s Battelle Critical Science and
Technology Challenges. Each year Battelle gives up

to ten $1,000 awards for researchers ideas on the
critical science and technology challenges facing
Battelle and its affiliated national |aboratories over
the next 3to 10 years. ORNL’sfour winnersare
Gyula Eres (Solid State Division) and David C.
Joy (Metas and Ceramics Division), “Nanoscale
Materids Processing Using UltraLow Energy
Electron Beams’; Andrei Gakh (Nationa Security
Directorate), Peter Bonnesen and Bruce Moyer
(Chemical SciencesDivision), “Chira Extraction”;
Fdix L. Paulauskas and Cliff Eberle (M&C
Division), “Inexpensive Precursors and Processes
for Manufacturing Carbon Fibers’; and Steven H.
Overbury and Sheng Dai (Chemica Sciences
Division), “ Active Nanoporous Membranes for
Ultra-sdlective Catalysis and Separation.”

The Office of Science has asked the Fusion
Energy Sciences Advisory Committeeto form a
high-level pand to use the results of the Fusion 2002
Snowmass Summer Study and recommend U.S.
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strategy for the next step—afusion burning plasma
experiment. FED’s Stan Miloraand Nermin
Uckan, along with John Sheffied (JE/ORNL) will
be serving.

The Lab hasfilled several vacancies recently.
David Hill iscoming to ORNL as director of the
Nuclear Science and Technology Division. He
comes from Argonne National Laboratory, where he
has been deputy associate |aboratory director for
Engineering Research. Brian A. Worley has been
named director of the Computational Sciences and
Engineering Division. Brian has been acting director
of CSED since the division was formed in October
2001. Glenn R. Young will succeed Fred E.
Bertrand, Jr., asdirector of the Physics Division,
effective July 1 (see page 7). Glennis currently
leader of the Experimental Nuclear Physics group
and deputy spokesman of the PHENIX experiment at
the Relativistic Heavy lon Collider a Brookhaven
National Laboratory.
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