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“Physics

L ay Nam Chang,
physcs department head since
1995, surrenders his role as
charmanto become College
of Arts and Sdencesinterim
dean, which became effective
January 2002.

Dr. Chang joined the
Virginia Tech faoulty in 1978.
Prior to coming to Virginia
Tech, he worked with the
physcs faoulty a the Univer-
gty of Pennsylvania for seven
years, and conducted research
a MIT and a the Universty

A publication for the faculty, staff, students, alumni
& friends of the Virginia Tech Physics Department

passon to move the college
and the universty forward in

Dr. Lay Nam CHANG,
INTERIM DEAN

its quest for enhanced Sature

of Chicago. He has been a and success. He is committed

vigting scentig or vigting
indructor a inditutions of
higher education in Denmark,
British Columbia, Singapore,
and theUnited States

Chang recaived his Ph.D.
from the Univesty of Cdi-
fornia a Berkdey in theoreticd
physics. He has written
extensively for refereed
journds and has published
numerous reports of his work.

Provost Mak G.
McNamee sad in announcing
his sdection for the pogdtion
that “Dr. Chang emerged as
an enagetic and effective
scholar who combines estab-
lished leedership experience
a Virgna Tech with a quiet

to the gods of diversty ad
excdlence, and he is prepared
to face the chdlenges ad
opportunities that lie ahead.”
According to McNameg, the
College of Artsand Sciences,
Virginia Tech's largest college,
is beghning “a ubdantive
discusson of new organiza-
tiond moddsthat could e
hance the ability of the college
to achieve its dstrategic
academic gods”

Dr. Chang, in accepting
his podtion sad, “Although
the universty and the college
arefacing some great chdlen+
ges, these in turn spawn
extraordinary opportunities.
As we drive toward mesdting

airman becomes Interim Dean”

Presdent Steger's god of
reaching the top 30, we will
be postioning ourselves
better to fulfill our potentid
to be thekey player in higher
education in the gate. | look
forward very much to med-
ing this chdlege with the
help and support from the
faculty and doaff of the
college. And | look forward
to working with the provost
and the presdent and others
in theuniversty as we begin
the process” Chang noted
that former dean, Robert
Bates, would be “a tough act
to folow.” %

“Dr. Ficenec
assumes
position as

Interim Chair”

Dr. John Ficenec as-
sumed the pogtion of In-
terim Chair for the Depart-
ment of Physics on January
10, 2002. Dr. Ficenec has
been a physcs faculty mem-
ber dnce coming to Vir-
ginia Tech in 1968. Prior
to becoming Interim Chair,
Ficenec served as Associ-
ate Charr. Dr. Fcenec

see” InterimChair” p3
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“Di Ventra’s molecular electronics work earns NSF award”

Courtesy acknowledgement, “ Sally Harris, Virginia Tech Spectrum”

M assimiliano Di Ventraof the
Department of Physics has received
a Faculty Early Career Develop-
ment Program (CAREER) Award
from the National Science Founda-
tion (NSF) to develop and use novel
atomic-scale first-principles ap-
proaches to enhance scientists un-
derstanding of the non-linear trans-

port properties of molecular wires.
CAREER awards are presented
annually to aselect roster of young fac-
ulty members nation-wide who have
the potentia to make significant con-
tributions to engineering and scientific
research and instruction. Di Ventra's
award isfor $300,000 over five years.
At the nanoscale level (one-bil-
lionth of a meter) scientists potentially
can develop revolutionary ways of
making materials and productsthat will
greatly increase the speed of electrical
processes and reduce the power
needed to run electronics devices. Di
Ventra does computer smulations in
the areaof molecular electronics, which
could changethe practice of science.
"A fundamental understanding of the

electron-transport propertiesof mo-
lecular structures at the atomic level
is vita for the development of mo-
lecular electronics," Di Ventra said.

Molecular eectronics involves
developing immensdly fast and pow-
erful computing circuitsbased on tril-
lions of individuad building blocks,
each no larger than a single molecule,
Di Ventrasaid.

These molecules have to perform
functions identical or analogous to
those of transistors, diodes, conduc-
tors, and other key components of
today's solid-state micro-electronics.

"Chemists, physicists, and engi-
neers have actualy shown that indi-
vidua molecules and molecular wires
can conduct, switch electric current,
and storeinformation,” Di Ventrasaid.
"However, to further advance this
new technology, we need to under-
stand how molecular devices work
both singularly and when connected
together. Thisin turn requiresunder-
standing how electrons behave when
traveling into regions as small asafew
atoms."

Last year, Di Ventra and experi-
mentalist Randy Heflin received
Nanoscale Exploratory Research
grants from the NSF as seed money
to begin to explore the nanoscale world
through computer smulationsand a
combination of optics, thin-film tech-
nology, and analytical biochemistry.
With the CAREER award, Di Ventra
will use newly developed atomic-scale
first-principles approaches to study
some of themost fundamenta issues
of transport in molecular wires that
can have a mgor impact in develop-
ing molecular electronics. These in-
clude current-induced forces, local
heating and heating dissipation, fluc-

tuations of current, and interference ef-
fects at the molecule-leads contacts.

In addition to conducting his work
in concert with experimenta studies, Di
Ventrawill integrate hisresearch pro-
gram into undergraduate and graduate
education by devel oping anew course
on career opportunities in nanotech-
nology. To compare theoretical predic-
tionsand experimentd  results, Di Ven-
trawill collaboratewith Heflin of phys-
icsand Harry Dorn of chemidtry, dl in
the College of Arts and Sciences, as
well as with experimental groups at
Yale University and IBM's J.J.
Watson Research Center.

Collaborationswith experimental -
istswill help advance the new technol-
ogy and provide input for future de-
velopmentsin molecular eectronics, Di
Ventra said. By providing theoretical
models, Di Ventra will help shorten
the experimental time needed for se-
lecting materials and structures with
specific transport properties. "The
concept of materials and devices 'by
desgn' will be findly redized," he
said.

Collaborations both within and
outside the university will lead to a
multidisciplinary effort in the
development of molecular electron-
ics. Di Ventra also will provideinter-
ested researchers around the world
with the computational tools devel-
oped in the project, a move that will
facilitate world-wide collaborations
and exchange of scientific ideas and
foster improved tools to develop
new technologies.

Di Ventracameto VirginiaTechin
the summer of 2000. %%
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“ Interim Chair ” “SPS selected as an

continued from page 1 Outstanding Chapter" “Alumni News”

Colin Hill, M.Sc.,

TheVirginiaTech chepter of the C.E.O., President & Founder
Society of Physics Studentswas se- | Mr. Hill is the founder of Gene
lected as an Outstanding SPS Chap- | Network Sciences and serves as
ter for the 2000-2001 school year. | Presdent and Chief Executive Of-
Lessthan 5% of the SPSchaptersna- | ficer. Mr. Hill has extensive sci-
tionwide are so honored, fewer than
one per dtate.

The sdection was based on the
depth and breadth of SPS activities
conducted by students in such areas
as physics research, public science
outreach, physics tutoring programs,
hosting and representation at physics
meetings, and providing socid inter-
received his Ph.D from the Universty action for chapter members.
of Illinois (Urbana) in Experimenta Congratulations not only goesout
Paticle Physics Heis presently a to our SPS students, but also to Dr.
member of the CLAS collaboration & j5ome Long who has devoted his

Jefferson Lab, serves on numerous
' timeand energy to the students and .
i : ber ) . . 1996 Ph Graduat
committees, and remains amember of i their petterment. This award isa ysces Lraduate

sverdl professiondl organizations & testament to Jerome's personal lead- entific experience in the areas of

ership skills as much as it i’s A | gene network modeling, pioneer-

“Department Update” acknowledgement of the chapter's S | g the gpplication of methods
submitted by Interim Chair, John Ficenec perior performance. Congra_tl’l_latlons based in satistical physics and

to Dr. Long and the VirginiaTech | nonlinear dynamics to thestochastic

Dr. John Ficenec
Interim Chair

Colin Hill -

As you have noticed in this i CaPter! ® dynamics of gene expression. He
sue, there have been several changes isthe co-founder of a muilti-disci-
snce the last issue of Quanta De- plinary research effort at Corndll

University dedicated to combining
computational and experimental

patment Charman Lay Nam Chang
has assumed the duties of Interim
Dean of Arts and Sciencesfor up to approaches to the study of signal
18 months, and | have assumed the _ transduction pathways. Mr. Hill is
duties of Interim Department Chair- Congratulations! the co-creator of the Digital Cell
man for the same period. The univer- Society of TM software environment for the
sty, college, and department arefaced Physics Students modeling of complex gene net-
with Sgnificant state budget cutsfqr a works and biochemical pathways.
least the next two years, and a possible Mr. Hill earned his B.S. degree in
resructuring of units within the univer- Physics from Virginia Polytechnic
Sty is under activediscussion. Inshort, Institute and State University and
itis a chdlenging and exating time. his M.S. degree in Physics from

The godls, objectives, and initiatives McGill University and Cornell

University, respectively. %

see“ Department Update” p7
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Alice Estes Martin

Scholarship
H. Burke Green

Col. Nelson Carey Brown
Memorial Scholarship
Jennifer Beard

Daniel C. & Delia F. Grant

Endowed Scholarship
Jennifer Beard, Justin Krometis
Rafael Hipolito, Brian Donovan,
Jerome Mettetal, II,

Carol Thornton

Frank Leigh Robeson
Scholarship
Beth Reid

H.Y. Loh Award
Anubav Vasudevan

Hugh D. Ussery

Scholarship

Aaron Wallo, Sara Yancey,
Christopher Purcell

Lubna ljaz Scholarship
Alma Robinson

Ray F. Tipsword
Scholarship
Martin Drees

Robert C. Richardson

Scholarship
Beth Reid, Christopher Graziul,

Larry Cook

Robert P. Hamilton Prize
Jerome Mettetal, Il

Webster & Sara Schoene
Richardson Memorial
Scholarship

Andrew Fenley, Zachary Lewis,

Edouard Bernard, Jeremy Saria,
Jason Tabeling

C.H. Wan Scholarship

Ed Lyman,
Jerome Mettetal, Il

Jamie Dunn Memorial
Scholarship
Mark Makela

“Physics Faculty receive promotions”

It IS a pleasureto announce and offer
congratulationsto Dr. Leo Fiilonen (left) and
Dr. Mark Aitt (right) on their recent promo-
tions. Dr. Pillonenwas granted promotion
to Professor. Dr. Fitt was granted tenure
and promotion to Associate Professor.gs

“Borexino Solar Neutrino Detector Nears
Completion”

written by Bruce Vogelaar, Associate Professor

Urderstanding symmeries in nature has led to some very powerful andyticd
toolsused in every freshman physcsdass The continuous symmetries are perhgpsthe
modt familiar: thet the outcome of an experiment does not depend on its absolute loca:
tion in space (cdled trandation invariance) gives rise to momentum consarvation, rota:
tiond invariance gives rise to angular momentum conservation, and time invariance to
energy consarvation.

Other symmetries are less familiar but no less powerful: the inahility to tdl
someonein ancther universether right hand fromtheir leftis called parity invariance.
While once thought to hold for al physica processes, we now know parity is
violated in the wesk interaction.

It turns out the weak interaction is very odd — nature seems to only provide
left-handed neutrinos, one of the fundamentad particles in the Standard Model.
This means that if you face the direction the neutrino is traveing, its spin is
‘counter-clockwise’. Of course, thisisonly always trueif you could never move
to a frame traveling faster than the neutrino, because in that frame, the neutrino
would be going the other way, and its spin would appear to be ‘ clockwise'.

Since no one has ever seen Sgns of a right-handed neutrino, our theories
assume that nothing can go fagter than aneutrino. That means that neutrinos must
travel a the speed of light and be masdess, making neutrinos and photons the only
masdess fundamenta particles of the Standard Modd. Since we're till not sure
why any of the fundamenta particles have the masses they do, it's an important
assartion.

Recently, however, it tumsout thet neutrinosdo havemeass It's toosmdl tosee
directly, but you can get & it indirectly. The sun isagreat source of neutrinos to sudy
gnce two are produced every time four hydrogen aoms are converted into hdium.
About 60 hillion neutrinos from this source pass through your body each second.
(Note  no need to worry, however, snce the typicd disance a neutrino will traved
through solid lead beforeinteracting onceis about alight-year!)

The trick to studying neutrino mass using neutrinos from the sun isthat there are
actudly three ‘flavors of neutrinosin nature. The ‘dectron’ flavor is generated in the

see“ Borexino” p6
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Physics Department Outreach Program

submitted by Amy Emerson, Instructor and Outreach Coordinator

The VirginiaTech PhysicsOutreach Program helps school children in rurd Southwest Virginia experience first
hand the joy of discovery. Eachyear, the program makes about forty tripsto dementary, middle and high schools,
and hostsa number of campus vidts for high school students.

The program has two man gods. The firg, and perhaps the most obvious, is to bring physics to young children
in a way that is meaningful and fun. Around 1,000 children come into contact with
the physics outreach program through yearly classroom vists and school assemblies.
The outreach program has received hundredsof thank-you notes and picturesfrom the
students and teachers. Middle school students enjoy assembly programs with 10-12
demongtrations and discussion. In programs for dementary school students, vigits take
the foom of about gx different “learning dations” covering topics like motion,
pressure, light or dectrogtatics. The students tour the stations in smal groups, and are
freeto domogt of the activities themsdlves, with supervison and guidance from the
college students.

The second god of
the Physics Outreach
program is to expose
college students to the
challenges of science
education in K-12 schools, and encourage them to take
an active role in their community. On average, 25
college students per semester take part in the Physics
Outreach program. Over hdf of these sudents are physics
mgors, with the other students from a variety of mgors
— international studies, philosophy, chemistry, and
enginesring, to name a few. All academic leves ae
represented — first-semester  freshmen and graduating
seniors, dike. Many students in the program have been
doing physics outreach for a number of years Students
report that physics outreach gives them confidence in
public spesking and deding with children, and especidly
teeches them to explain difficult conceptsto a wide
vaiety of people (a skill whichisimportant in most any
fid).

Whether a dudent endsup as aphyscis, writer,
teacher, or engineer, they will be a better person for
having shared their love of science with someone dse.

Thanks to dl of the faculty memberswho have supported the Physics Outreach program! £
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“Borexino”

continued from page 4

sun, but on its way to earth (about
8 minutes) thisflavor can convert into
another flavor —‘muon’ or ‘tau’. The
way this happens issmilar to how
two swings on a playground swing
set can couple to each other through
torson of the support beam. Start
one swing in motion (electron neu-
trino), and, if the dampening is mini-
mal and the support beam not too
rigid, eventualy the first swing will
be gtationary, and the neighboring swing
(muon neutrino) in motion. This phe-
nomenon isdescribed asa‘ coupled os-
cillator’ and shows the interference be-
tween eigen-modes of the system. For
this to happen with neutrinos, the neu-
trinos must have mass and the different
flavors must couple to each other.
Detectors here on Earth can tell the
difference in the neutrino flavor which
arrives, and have shown that these os-
The Borexino detector, seen from one of the VT calibration cameras. Theaccess-portat  Cillations are indeed happening. Vir-
the bottom is 3 meters in diameter. Along the sides are mounted 2200 photomultiplier  ginia Tech is involved in one such
tubes, used to detect the light given off when aneutrino interacts. Aninner 8.5meter  detector called Borexino, located in a

glo ??r?;te; tlzl(;"n ;)(Iatastlcvessel used to separate the active scintillator from abuffer regionis national ab deep under the Gran Sasso

mountain in ltaly. Itistheonly detec-
tor that can identify what is known as the ‘Beryllium-7 neutrino flux’ from the sun. By measuring this flux, we can
obtain a better understanding of neutrino mass and mixing parameters.

The active region of the detector is a central clear plastic sphere containing 300 tons of a scintillating liquid
(pseudocumene) which gives off light when energy is deposited init. To avoid background it islocated about one
mile under a mountain, and a 19 meter diameter water tank surrounds the whole thing. The liquid itself must also be
very pure: even 30 micrograms of dust would create serious background. We expect to see about 15 events per day
due to neutrinos, a high rate for these types of detectors, despite its huge size.

Virginia Tech is responsible for cdibrating the detector by inserting very weak radioactive sources into the
active region through a 4-meter long 4” pipe and then locating them to within 2 cm anywhere within the 8.5 meter
diameter inner vessal. To do thiswe have built along 1.5” diameter sectioned ‘boom and arm’ at the end of which we
mount the source and asmall light-emitting diode. By imaging the diode using six cameras permanently mounted in the
detector we can locate the source through triangulation. The sourcesthemselves arein sealed quartz spheresand
only have activities of afew counts per second.

The detector isnearing completion and we hope to be taking data by the end of thisyear. Many faculty, graduate
students, and undergraduates at VT have been involved with this work, both here on campus and aso in Italy. The
research experience it providesis a great opportunity for undergraduates to round out their physics education and get
them involved in the excitement and challenges of a large team effort. At the same time, they play a critica role in
making the experiment become aredlity. For more information on this and other experiments in our group, check out
our webpage at http:/Aww.phys.vt.edu/~wip. £
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“Department Update”
continued from page 3

of the department continue to be pursued within this new environment.
The department has every expectation that with wisedecisions, recruitment
of superb young faculty, and your input and helpwewill emerge from these
somewhat uncertain times with added strength and focus. We believe that
physics will have a dignificant role in the university’s drive to be one of
the top 30 research ingtitutions by the end of this decade. We aso will
continue to provide a nurturing and intellectudly stimulating environment for
our undergraduate majors.

| thank dl of you for your continued interest in Physics at Virginia
Tech. If you would like to contribute to the department's mission by
recruiting undergraduates or graduate students into our program, or by
making a financial contribution, please complete the form at the end of this
newdetter. ¥

With very best wishes, John Ficenec

“Daniel C. Kilper - featured speaker for the
2002 Physics Awards Ceremony”

2001 Summer

Research Program
by Diane Walker-Green

Dr. Daniel C. Kilper isa 1990
graduate of Virginia Tech with B.S.
degreesin both physics and electrical
engineering, with honors. Hewasa co-
recipient of the H. Y. Loh award
presented each year tothe outstanding
graduating physics student. He
received his M.S. and Ph.D. degrees
in physics from the University of
Michigan. Following a research
appointment at the Optical Technology
Center of Montana State University,
he became an assistant professor at
the University of North Carolina at
Charlotte. Since 2000, he has been a
member of the technical staff at Bell
Laboratories, Lucent Technologies in
the Advanced Photonics Research
Department.

The physics department
hosted a summer research
program in 2001. This was a
pilot program for future research
opportunities. The students who
participated were physics majors
from small colleges. Each
student was paired with pro-
fessors to expand upon their
knowledge andto provide hands
on experience ina lab setting.
Drs. Heflin, Piilonen and
Spillman, along with their
graduate students, guided the
researchers through a positive
learning experience. Below, are
the comments from two
participants on the summer

program.

“I have decided to redirect my
graduateplans to study Particle/
High Energy Physics or Quan-
tumOptics... This change is ac-
tually due to my summer at Vir-
giniaTech... | did learn enough
about particle physics to want
to study it further. So, Virginia
Tech is dill on my list of op-
tions.”

- Samaiyah Farid

| used my research from over the
summer for a class project and |
gotan A.”

- Raven Charles

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY
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“Your contributions
do make a difference”

Would you like to contribute to the physics
department mission? If so.......

The future of Physcs is literdly
determined by loyd supportors who,
year dfter year, providefinancid bass
for quaity education.

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

? Through gft planning - chaitable
gifts that provide an income.

?? Through gifts of securities - gocks
bonds, or mutud funds

?? Through maching gfts-if your
employer has a matching gift program,
you could double or even triple your
contributions

To lean more on the different
ways you cangive vigt the Virginia
Tech, Office of Universty Deveop-
ment - “Waysto Give’” webgte at http:/
hww.givingto.vt.eduwaysgive html.

However you choose to give, pri-
vae giving contributes immeasurably
to making Virginia Tech a world-class
inditution. Contributions are tax de-
ductible as provided by law. %

Pease fill out theform bdow and mal to: Virginia Tech, Depatment of
Physics, Robeson Hall 0435, Blacksburg, Virginia 24061-0435. |If you need
more space, please attach additiona information.

Name: ClassYear:
Degree received.

Spouse Name: ClassYear:
Degree recaived:

Home/Mailing Address:
Street:

City: Sae Zip:

Business:
Job Title:
BusinessName:

Street:
City: State: Zip:

Telephone: Email:
Typeof Busness.

Web Address;

Gift Amount:
Gift Description:

Comments,

Dedgnate your gift to: Virginia Tech, Physcs Department. Thank you.

Virginia Tech U.S. Postage
Physics Department PAID
Blacksburg, VA 24060
123 Robeson Hall Permit No 28
Blacksburg, VA 24061-0435 NON-PROFIT ORG
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