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| nMarchof 2003, our previous Chair, Lay Nam Chang,

took over the Deanship of the newly formed College of
Science. John Ficenec and Jmmy Ritter kindly agreed to
serve as the Interim Chair and Interim Associate Chair,
respectively. | am honored that the Department elected meto
succeed Lay Nam. At that time, | had planned a Study-
Research Leave (dso known asa* sabbatica™) for 2003-04.
| am grateful to my colleaguesfor “keeping the homefires
warm” until my returnin July. At thestart of thissemester in
August, with the unanimous support of the Department, John
Simonetti gracioudly accepted my request tojoin me asthe
Associate Chair, beginning in January 2005.
Lay Nam and John left giant shoestofill. Inthe past 12
Royce K.P. Zia months, 5 professors left the
Department, including the 3
retirements portrayed in thisNewd etter. On the positive side,
we welcome 3 new professors —Giti Khodaparast, Rahul
Klvcfvlvc gg‘ceu Ity Kulkarni, and Raju Raghavan. (Seepp. 6-7). A fourth, Hans
Robinson, will joinusin afew weeks. During 2005, we hope
to add several moreto our ranks. Our goal isto haveat least 35
Contributions faculty membersin the near future.
Inadditionto thefaculty, thereisanother Sgnificant change.
In September, we bid farewell to Rhonda Mitcham, who
Dr. Royce K.P. Zia accepted an offer to work with the upper administration asa
Chair Business Practices Specialist. We arefortunate that Kim Dix
Dr. John Simonetii wasableto take over asour BusinessManager inlate October.
Associate Chair Though lessthan two months passed since her arrival, Kim has
Ms. Kim Dix already mastered the intricacies of her job. In the next
Dept. Business Manager Newdetter, you will find more about her.
Ms. Deborah Cruise Thereislotsof other exciting news, only someof whichare
Newsletter Editor reported inthisletter. AsJohnand | get over the“new ropes’ phase, we hopeto bring you a
more compl ete picture of the Department. So, please stay tuned! For now, let me close by
wishing you ajoyous holiday season and hoping that you will join usin celebrating 2005 —
declared by the United Nations asthe | nternational Year of Physics.
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Virginia Tech proposes national lab in Giles County
Article courtesy: Susan Truelove, Virginia Tech News, October 25, 2004

Virgi niaTech believesthat Giles County, 30 minutesfrom the university, would betheideal sitefor thenation’s next
Deep Underground Science and Engineering Laboratory, and is submitting aproposal to the National Science Founda-
tion to build anational laboratory 7,000 feet under Butt Mountain.

Project leader, Bruce Vogelaar in physics, Robert Bodnar in geosciences, and Matthew Mauldon in civil and
environmental engineering are responding to the NSF request for proposals for a Deep Underground Science and
Engineering Laboratory (DUSEL ), where experimentsin physics, geosciences, mining, geoengineering, and other areas
could be carried out.

Although the proposal is not due until January 10, 2005, members of the research team will meet with county
officials Monday night to explain the project, since community support is part of the proposal.

“Research at the site would include study of deep outer space, the particles the sun and other stars send shooting
though the earth, a protected environment and new technol ogiesfor creating pure supersensitive radiation sensors and
purefluidsfor semiconductors, the science for locating and wresting petroleum and mineralsfrom the earth, how rocks
clean up water and what we could learn from that process, how far under the earth life exists, and mining technologies
that will extend our accessto the earth’ sresources,” said Bodnar.

Both the research process and research results would be shared. In addition to researchers, teachers and students
would be ableto usethe Internet to observe or participate, “and we' [l havetoursfor groups such as high school science
teachers,” Bodnar said.

“Theuniversity isfully behind the pursuit of thisambitious research project,” said Fenwick.

“We are studying rare events so we need an environment without background
radiation. At the Earth’s surface, cosmic rays are always present. Deep underground,
this radiation is reduced to the point that you can see rare events. We will place huge

detectors thousands of feet underground so that cosmic radiation is filtered out by
rock and dirt and we can learn the properties of elementary particles.”

- Bruce Vogelaar, Associate Professor -

The proposal, due January 10, will propose aspecific sitefor the deep mine, aconceptual design of theinfrastructure
necessary, identification of aninitial suite of experiments, and thevision for alonger-term (30 year) program. The NSF
will select three to five proposals and provide up to $500,000 to each for six months to create detailed technical
designs. Thefinal selection will probably be madein late 2005 or early 2006, and construction would begin in 2008 and
could take four years. NSF funding would pay for construction and scientific equipment. Oncethefacility iscompleted,
additional research support on the order of $200 million over 30 years would come from sponsorsinterested in specific
projects.

Vogelaar, associate professor of physics, explainswhy physicists want to go deep underground. “ We are studying
rare events so we need an environment without background radiation. At the Earth’ s surface, cosmic raysare always
present. Deep underground, thisradiation is reduced to the point that you can see rare events. We will place huge
detectors thousands of feet underground so that cosmic radiation isfiltered out by rock and dirt and we can learn the
properties of elementary particles.”

New ar eas of resear ch for adeep underground lab
Thefirst deep underground minein the world was the Homestake gold minein South Dakota, where Raymond
Davis of the University of Pennsylvaniamade discoveries about the universe in the 1960s. Subsequently, M asatoshi

- see“ National Lab” pg 4-
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Virginia Tech alum, astronaut, discusses space travel
Article courtesy: Sally Harris, Virginia Tech News, September 13, 2004

H e hastraveled 7.8 million miles
He has experienced 16 sunrises and
sunsets aday. He hasfloated around
like ahelium balloon, unshackled by
gravity. And now he has turned the
focus of his work on the moon and
Mars and beyond.

Roger Crouch, senior scientist for
the International Space Station (1SS),
an astronaut on two scientific missions
of the Space Shuttle Columbia, and a
VirginiaTech dumnus, will launchthe
first of the College of Science' sDigtin-
guished Lecture Series. His talk,
“Visionfor Space Exploration,” which
will includetherolethe ISSwill play
in that vision, will be at 5:30 p.m.
Wednesday, Sept. 29, in 3100
Torgersen Hall; and areception will
follow in 1100.

Space travel exacts a toll on
human bodies, and becausethevision
includestripsto Mars — which will
take about three years— Crouch will
talk about what space travel islike,
what happens when gravity no longer
exertsitspull, and how that would be
a problem on a Mars trip. He will
discuss the types of research being
doneonthelSSto avoid or minimize
these kinds of problems.

The vision Crouch will discuss
includes using the moon as a
steppingstonefor going farther out into
the solar system. The plan is to get
back to the moon by 2016 to 2020,
and to Marsafter 2030. “ The program
now is... research that will allow us

tofulfill thisvision,” Crouch said.

That includesfiguring out away to
recycle water and air so people can
survive on Mars, Crouch said. It also
includesthe search for “new nuclear or
solar — or even far-out things such as
anti-matter — rocket motors,” he said.
“Currently, we are limited to takeoff
when Mars and the Earth are closest
together. When they are most
separated, it takes about 22 minutes at
the speed of light for amessage to get
from Earth to Mars. This requires
autonomousmedical care, or diagnostic
and treatment capabilities. It will also
include asuit to allow the astronautsto
function on the surface of the moon or
Mars, including shielding them from
radiation exposure or, in the case of
accidental exposure, developing away
for their DNA to heal itself without
mutating. “We want to be able to
predict the onset of illnessand prevent
it,” hesaid.

Crouch started working for NASA
after graduating from Tennessee Tech
University in 1962, then completed a
master’sand aPh.D. at VirginiaTech
in 1968 and 1971, respectively. He
realized his dream of space travel on
the first Microgravity Science
Laboratory missionin 1997, amission
cut short by fuel-cell problems. Hiswas
the first crew of astronauts to take a
mission back into space when they
returned that July to complete the
research projects from around the
world that would show scientists how

- photo credit: NASA -

materials behaved when gravity was
not an influence. Now he workswith
the scientistsaboard the ISSand gives
talks such asthisto inform the public
about NASA’'swork.

Tennessee Tech recently named
him its Frederick L. Culp Professor
of Physics, named after a professor
who encouraged him when hewasan
insecurestudent. A TTU newsrelease
gquoted Culp as saying, “Roger’s
personality waslike Clark Kent’sand
hisachievementslike Superman’s.”

Crouch was lead scientist of the
Microgravity Spaceand Applications
Division from 1985 to 1996. He has
conducted various research, ranging
from electronic devices for remote
sensing, to heat-shield protection for
reentry space vehicles. Hehasearned
numerous awards, including Virginia
Tech'sDigtinguished Alumni Achieve-
ment award, TTU’s Distinguished

-see“ Crouch” pg7-
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Three prOfeS' National Lab

SOrs honored continued from page 2
as professor
emeritus Koshiba of the University of Tokyo used alead-zinc mine near Tokyo in the

1980s. Both scientistsreceived the Nobel in Physicsin 2002. Now, there are
deep underground laboratoriesin locations around the world, but only limited
optionswithin the United States. Approximately seven sitesare competing to be
the next deep underground laboratory in the United States.

A condition of the new siteisthat it offersopportunitiesfor researchinfields
in addition to physics. Scientistsfrom several universitiesformed the EarthLab
steering committee and identified research in geosciences, geoengineering,
geomicrobiology, environment, hydrology, and mining technol ogiesthat would
be advanced by adeep underground lab.

“GilesCounty isided becausethe site offersgeol ogical features uniqueamong
the saven known sites competing for thelab,” said Bodnar, University distinguished
Professor in Geosciencesat VirginiaTech and project spokesman. Thelimestone
formationsaretypical of much of the earth’ srock where petroleum and minerals
arefound, and although these resources do not exist in Giles, study of therock’s
characteristics deep underground will advance exploration. Meanwhile, engineers
areinterested in fracture properties at depth and in hydrogeology, particularly
asit relatesto the fracture system and thrust faults, Mauldon said.

Engineers also have questions about the design of subsurface space and
tunnelsat great depth. “DUSEL provides an opportunity to use remote sensing
methods such as selsmic tomography to make inferences about the characteristics
of the rock mass adjacent to the underground lab, then to verify those predictions
with coredrilling or further excavation,” Mauldon said.

The DUSEL will also allow engineersto devel op technol ogies and a better
understanding of how to develop tunnels and caverns at that depth. “ Through
experimentation, observation, and monitoringinaDUSEL in sedimentary rocks,
the geoengineering research community will have an extraordinary opportunity

The title of emeritus may be con-
ferred on retired professors and
associate professors, administra-
tiveofficers, librarians, and excep-
tional staff members who have
given exemplary serviceto the uni-
versity and who are specially rec-
ommended to the board of visitors
by Virginia Tech President Charles
W Seger. Nominated individuals
who are approved by the board of
visitors receive an emeritus cer-
tificate fromthe university.

Honors

John B to learn about engineering characteristics of alayered rock mass,” Mauldon
with wife Sandy said. “The knowledge gained will facilitate well-planned development of

_ subsurface space to benefit society.”
John J. Broderick, And life scientistswill be able to study microorganismsto help determine

professor of physics in the § thetemperatureand chemical limitsfor life. “ Anunderground lab will allow usto
College of Science a Virginia § study such organismsin anatural setting, rather than asimulated |ab environment.
Tech, wasconferredwiththetitle § We will also study the roll of microbesin mineral growth and weathering,”
“professor emeritus,” August § Bodnar said.

2004.
A member of the Virginia] Whowill participate?
Tech faculty since 1974, “The expertiseto use such afacility does not come from one place. We will

Broderick developed andtaught | only succeed if we have support from researchers across the country,” said
severd astronomy courses to § Bodnar. “We are inviting researchers from all over the country to visit and
undergraduate students with § consider doing research here. It is critical that our team includes leading
sienceandengineringmajorsas | researchersin these fields from throughout the United States.”

well asnon-science mgors. He Peoplefrom all over the world will have the opportunity to see beautiful
dsoestablishedaradioadronomy § Giles County when they participate in research that is advancing science in
research program &t Virginia § numerousfieldsand benefiting humanity.

Tech with gpproximately 80 For further information go to: http:/Aww.phys.vt.edu/~kimballton.
publicationsassociated with his

- see” Emeritus’ pg 5-
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Emeritus
continued from page 4

work. In addition to his teaching and
research, Broderick responded to
numerous questionsrel ated to astronomy
fromthegenerd public, and participatedin
severd astronomy outreach programsfor
the broader community.

Broderick is a member of the
International Astronomical Union, Inter-
national Scientific Radio Union, and the
American Astronomical Society. He
received hisbachel or’ sdegreefrom Penn
State University, and amaster’ sdegree
and Ph.D. from BrandeisUniversity. £

Brian K. Dennison, professor of
physics in the College of Science at
VirginiaTech, wasconferred withthetitle
“professor emeritus,” August 2004.

A member of theVirginiaTechfaculty
since 1977, Dennison developed and
taught astronomy laboratories to
numerous non-science aswell asscience
and engineering undergraduates, and
taught awidevariety of undergraduateand
graduate |ecture courses covering both
astronomy and physics. Hedeveloped an
adtronomy concentration (whicheventualy
becamean astronomy minor), and served
astheadviser for studentsinthat course
of study. Dennison led severa outreach
activities and organized astronomy
programsto the surrounding community

andtovigtorsat Mountain LakeHotd
and Conference Center and theHorton
Center. He received his Ph.D. from
Corndll University. %

John R. Ficenec, professor of
physics in the College of Science at
VirginiaTech, was conferred with the
title* professor emeritus,” June 2004.

A member of the Virginia Tech
faculty for 36 years, Ficenec hasserved
as associate head, acting head,
associate chair, and interim chair of the
Physics Department. He made
important contributionsin theresearch
of experimental elementary particles
physics, specificaly, theinvestigations
of multiplicity distributions in high-
energy collisions, the production of
exotic baryons and mesons, and the
search for the elusive magnetic
monaopol es, collaborating with aglobal
array of physicists at Brookhaven
National Laboratory, Fermi National
Accelerator Laboratory, and Thomas-
Jefferson Nationa Accelerator Facility.
Heauthored 81 publications, co-edited
a book, and gave numerous
presentations at both national and
international conferences. Ficenec
received hisPh.D. fromthe University
of lllinois

Physics alum is top
Young Innovator
and winner of Black
Enterprise’s Rising
Star Award

Coalin Hill, a 1996 graduate of
Virginia Tech’s department of
physics, named to the 2004 list of
the world's 100 top Young I nnova-
tors by Technology Review, MIT’'s
Magazine of Innovation.

Hill also won the Black
Enterprise’ s Risng Star Award,
which recognizes an individual
under the age of 35 whose out-
standing sKills, professionalism,
and perseverance establish him as
afuture businessleader.

Hill is the CEO and co-founder of
GeneNetwork Sciences(GNS), acom-
pany which useshiologica and chemica
data to create robust computer models
of cdl functionand humanbiology.

He credits his success to years of
hands-on-experience and astrong back-
groundincomputationd physcsand sys-
temshbiology, which hasdlowed himto
developeadtrategic roadmap that makes
hiscompany aforerunner intheindudtry.

Hill readily acknowledges the
support hereceived at Virginia
Tech, and givesthanksto his advisors,
Royce Zia and Beate Schmittmann, with
whom hedid hisfirst research in complex

systemsand choastheory. £
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Introduction to Nanoscale Science and Technology
Excerptsfrom: Susan Truelove, Virginia Tech News, July 16, 2004

| ntroductionto Nanoscdle Science
and T echnol ogy, hasjust beenreleased
by Kluwer Academic Publishers
(www.wkap.nl/prod/b/1-4020-7720-3).
The book was created by James R.

Iniroduction to
NANOSCALE SCIENCE AND TECHNOLOGY

blited by
Miessimilinna 07 Veatrn, Stephane Evay amd lomes R, Heflin, Ir.

ﬁl e Aazem e U ehar

Heflin Jr. of the Virginia Tech
Department of Physics, Stephane
Evoy of theUnivergty of Pennsylvania
Department of Electrical and Systems
Enginearing, andMassmilianoDi Ventra
of the Univergty of Cdiforniaat San
Diego Department of Physics

Thetextbook conastsof 23 chapters
in seven sections, beginning with the
fundamentals, how to make and
characterizenanoscdemateriasand an
overview of thenew dassesof materiads
The authors describe the top-down
approach, or lithography, as“smilar to
thework of asculptor carvingafacefrom
ablock of marble.” Ontheother hand,
the bottom-up gpproachistheassembly
of individud aomsand moleculestoform
complex sygems.

The second section of thetextbook
looks at the new materids that have
become the building blocks of
nanotechnology — the hollow carbon

moleculescaled fullerenesand nanotubes;
nanocompodtemateriasdesgnedtodigilay
the propertiesof their minute components,
and collectionsof smdl numbersof aoms
with altered electronic and optical
properties, cdled quantumdots.

The remaining five sections describe
applications. “ A mgor god of nanotech-
nology isto develop materidsand devices
that outperformexigtingtechnologies,” the
editors explain in the text’ sintroduction.
Thus, there is a section on electronics.
Nanotechnology meanssmaller and faster
microelectronic devices with individud
maleculeshuilt asdectronic componentsand
evensngledectrontranggors

A section on nanoscale magnetic
systemslooksat quantum computing and
magnetic storage. A section on
nanoelectromechanica sysemsexamines
nanomachined mechanica structuresand
sngle-chipsysgemsthat cansense, compuite,
and communicate. A section on photonic
materiasreviewsinorganic semiconductor
systems and looks ahead to organic, self-
assembled materials with a range of
gpplications, such asimproved solar cdlls,
modulaorsfor communicationsysems and
flexibleflat pand diglays

Thefind section providesan overview
of nanoscaebiologica systems, induding
thosethat aimto replicate the function of
natura structures, membranes, andfluids.
Structuresfor bonegrowth, implantsthat
won't be rgected, and biomolecular
motors to replicate natural mechanical
activity aeexamples

Each chapter providesanoverview, with
examplessdected for educationd vaueand
written in a manner accessible to both
stienceand enginegringdisciplines

Thetextbook avoidsjargonand overly-
technica terms.. All of the chaptershave
end-of-chapter questions. In most cases
these relate directly to the content of the
chapter while other questionsrequirethe
student to look at reference materia or
beyondfor answvers Ingructorscanfindthe
solutionson apassword-protected website.

Tokeepthe cost down, thebook isin

black andwhite. But copiesof dl thefigures
—mogt of themin color —areincludedin
PowerPoint filesonaCD that accompanies
each copy of the book.

Because of therapid evolution of the
fidd, inthreeyears, the book will haveto
besubgtantidly updated toindudethelatest
advances.”

Welcome new
faculty

Raju Raghavan

was formerly a
Didinguished Mem-
ber of Bell Labora-
% tories and joined
. J VirginiaTechinthe

summer of 2004.
¥ He is an experi-
mental physicist
who hasworked for
many yearsinthefield of astroparticle
physics, in particular, solar neutrino
physics and astrophysics. Rgju is a
senior collaborator intheBOREXINO
experiment at Gran Sasso, Italy (in
whichVirginiaTech scentisshavebeen
participating for many years). At
VirginiaTech, Rguhopestodevelopa
neutrino group and anew experiment—
LENS— amed at observing neutrinos
from the fundamental proton-proton
reaction in the sun. This project is
expected to be a seed experiment in
the nearby Kimballton mine in
anticipation of a diverse multi-
disciplinary science program intended
for the Virginia Tech based National
Center DUSEL (Deep Underground
Science & Engineering Lab) at Kim-
balton. £

- see“ Faculty” pg 7-
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Crouch
continued from page 3

Faculty
continued from page 6

Alumnus award, and NASA’'s Exceptional Performance Award and Special
Achievement Award. Crouch had aroleinaPBSvideo on microgravity that received
a2003 Emmy.

The College of Science at Virginia Tech gives students a comprehensive
foundation in the scientific method. Outstanding faculty membersteach coursesand
conduct researchin biology, chemistry, economics, geosciences, mathematics, physics,
psychology, and statistics. The collegeisdedicated to fostering aresearchintensive
environment and offers programsin nano-scale and biologicd sciences, information
theory and science, and supports research centers—in areassuch as biomedicd

Photo credit: NASA

and public health sciences, and critical technology and applied science—that
encompass other colleges at the university. The College of Science also houses
programsin pre-medicineand scientific law.

Founded in 1872 asaland-grant college, VirginiaTech hasgrown to become
among the largest universitiesin the Commonwealth of Virginia. Today, Virginia
Tech’ seight collegesare dedicated to putting knowledge to work through teaching,
research, and outreach activitiesand to fulfilling itsvis on to beamong thetop research
universtiesinthenation. At its2,600-acre main campuslocated in Blacksburg and
other campus centersin Northern Virginia, Southwest Virginia, Hampton Roads,
Richmond, and Roanoke, VirginiaTech enrollsmorethan 28,000 full- and part-time
undergraduate and graduate studentsfrom all 50 statesand morethan 100 countries
in 180 academic degree programs. #¥

Giti A. Khodapar ast

comesto us fromRice
Univergty in Houston,
Texas, where she has
worked as a Post-
doctral Research As-
sociate since 2001.
Her Ph.D. in Physicsisfromthe Uni-
versity of Oklahoma. She describes
her research as focusing on under-
standing the quantum states and
charge/spin dynamicsin low-dimen-
sional systems. She uses magneto-
optical and time-resolved ultrafast
spectroscopy to study materialssuch
as semiconductor hetero-structures,
magnetic semiconductors, and quan-
tumdots. Theseresearch ctivitieswill
develop conceptsfor new devicesas
well aseucidatethefundamenta phys-
ics. Theexperimentd facilitiesinclude
afemtosecond near-infrared laser and
Cryogenic equi pments. £

Rahul Kulkarni

comes to us from his
" f position as a postdoc-
] tord ressrch Gientist a
o NEC laboratories.
Prior to hisexperience
there heearnedanMS
inPhysicsfromtheln-
dian Ingtitute of Tech-
naogy andaPh.D. inthesamefiddfrom
TheOhio StateUniversty. Dr. Kulkami
iscurrently working onanumber of re-
search projects, including experiments
inquorum-sensing regul atory networks
in becteria, comparativegenomicsstud-
iesof smal RNA regulationinbacteria,
ogtillationsand sub-cellular locdization
of Min proteins in E.coli, protein
misfoldingandaggregaioninpriondis-
easeincubation, Sructurd and dynami-
cal propertiesof networks. Heisaso
workingonanintegrated andyssof bio-
logical networks and processesusing
computational modeling and bio-
informetics 1
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Making a tax deduct-
Ible contribution

By contributing to the education of physics,
you contribute to the future for all!

T he future of Physics is literally
determined by loyal supporterswho,
year after year, providefinanciad basis
for quality education.

Listed below are a few ways in
which interested donors can contrib-
ute.

* Through gift planning - charitable
gifts that provide an income.

" Through gifts of securities- stocks,
bonds, or mutua funds.

" Through matching gifts-if your
employer has a matching gift program,
you could double or even triple your
contributions

To learn more on the different
ways you cangive, vist theVirginia
Tech, Office of University Develop-
ment - “Waysto Give’ webdite at http:/
Aww.givingto.vt.edw/. However you
choose to give, private giving contrib-
utes immeasurably to making Virginia
Tech a world-classingtitution. Contri-
butions are tax deductible as provided

by law. #2¥

Thank you in advance,
Royce K.P. Zia, Chair

Please fill out theform below and mail to: VirginiaTech, Department of
Physics, Robeson Hall 0435, Blacksburg, Virginia 24061-0435. If you need
more space, please attach additiona information.

Name: ClassYear:
Degreereceived:

SpouseName: ClassYear:
Degreereceved:

Home/MailingAddress.
Street:
City: State: Zip:

Business:

Job Title:

BusinessName:

Street:

City: State: Zip:

Telephone: Email:

Typeof Busness.
Web Address:

Gift Amount:
Gift Description:

Comments.

Designate your gift to: Virginia Tech, PhysicsDepartment. Thank you.
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