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As I look back over 2005, I really appreciate the saying “Time flies like an ar-

row!” In many ways, it has been a seriously taxing year; in others, it had been 

a very rewarding one. At this point, the Physics Department again finds itself 

at a critical point, facing both challenges as well as opportunities for great 

strides towards eminence. 

Some of you may notice that we missed the customary Spring issue; others 

may notice that Quanta has a facelift. Both aspects can be traced to changes in 

staff. Due to unusual circumstances, our public relations position was not 

staffed between February and November. We warmly welcome Betty (p.4) to 

this post - as she helps with the facelift of this newsletter - and look forward 

to many years of fruitful collaborations.  

There were other heartening developments also. Too numerous to cover in 

one issue, several items will be covered in the Spring. Here, I’d like to high-

light a major turning point: The change in our faculty numbers is, for the first 

time in a decade, positive. Moreover, two of the newcomers are women, 

doubling the number of this under-represented group in our department! 

Kyungwha Park is featured here (p.3) and, in the next Quanta, we will wel-

come Vicki Soghomonian and her husband, Jean 

Heremans. In the meantime, I hope you will en-

joy reading about the many other achievements 

of our faculty and students here, as well as those 

posted on both www.phys.vt.edu and    

www.phys.vt.edu/news/news.html.  

               With best wishes for 2006,  

Royce K.P. Zia .. 

www.phys.vt.edu 
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Department dedicates Robeson Room 

Quanta, Fall 2005 

 

On March 26, 2005, the Physics department held a ribbon cutting 

ceremony to dedicate the Robeson Room. Featuring the latest 

AV equipment, this room was designed for meetings and semi-

nars. With the generous support of the Robeson family - espe-

cially Dr. Robeson’s children: Mrs. Amy Sjogren, Ms. Martha 

Robeson, Mrs. Mary Pendleton, and Dr. Andrew Robeson - this 

remodeling project was 

initiated by Dean Lay Nam 

Chang and guided to completion by Dr. John Ficenec, both serv-

ing as department chairs in the process.  

The room is named for Dr. Frank L. Robeson, the first doctorate 

level physicist at Virginia Tech.  He headed the Physics depart-

ment from 1918 

through 1954 and “Robeson Hall” was named after him.  

Richly paneled with walnut that Dr. Robeson collected 

himself, the room now houses his  portrait.  

In addition to four generations of the extended Robeson 

family, honored guests at the ceremony included Dr. T. 

Marshall Hahn, former department head who was Vir-

ginia Tech president from 1962 until 1974.   

 

Introducing Department’s New Faculty  

 

Hans Robinson  received his Ph.D. from Boston University. He was a 

Post-Doctoral research associate at UCLA’s Electrical Engineering depart-

ment, where he did experimental and theoretical work in quantum informa-

tion processing. Han’s research interests include optoelectronic and quan-

tum mechanical properties of nanostructures.   

         -see  “New Faculty” pg 3 
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Kyungwha Park comes to us from the Naval Research Laboratory in  

Washington DC, where she has worked as a postdoctoral research  

associate since 2002. Prior to her experience there, she earned  

a Ph.D. from Princeton University and worked as a postdoctoral  

associate at Florida State University. She is working on developing  

spin dynamics for magnetic nanoparticles and on understanding  

electronic, magnetic, and transport properties for molecular  

nanomagnets and related nanostructures. Her other interests  

are to develop an efficient formalism for the van der Waals  

interaction for large molecules within density-functional theory  

and to understand electronic properties of semiconducting  

boron-carbide films.  

Beate Schmittmann, of Blacksburg, professor of physics at Virginia 

Tech, has been elected a Fellow in the American Physical Society 

(APS), the major professional organization for physicists in both indus-

try and academia in the United States. 

Election to an APS Fellowship is a competitive process in which only 

about .5 percent of the current APS membership is elected to a fel-

lowship. "Election to APS Fellowship is recognition by your peers of 

your outstanding contributions to physics" according to a letter to 

Schmittmann from APS. Schmittmann is being honored "for seminal 

and sustained research on fundamental and applied problems in non-

equilibrium statistical physics, in particular driven diffusive systems," 

according to the citation that accompanies the election. 

 

                                                                   -see  “APS Fellow” pg 11 

 Professor elected Fellow of American Physical Society                                            
Article courtesy of:  Sally Harris, Virginia Tech News,  December 20, 2004 

New Faculty           continued from page 2 
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Erickson receives  
Goldwater scholarship 

 

David Erickson, a 
senior majoring in 
physics and math, 
was awarded the 
Barry Goldwater 
Scholarship for the 
2005-2006       
academic year. Xx xxx gag 

ox xx gag gag o  

 …     

Erickson, son of Mark and Michelle Erickson of 

Hampton, Va., attended Kecoughtan High School 

and plans to graduate from Virginia Tech in May 

2006. Erickson plans to pursue a PhD, as well as 

conduct research in condensed matter theory and 

teach at the college level. He is currently ranked 

first in his major, college, and in the university.  

Erickson was part of a research team at the Tho-

mas Jefferson National Accelerator Facility in New-

port News, Va. the summer after his freshman year 

of college. At Virginia Tech, he has been involved 

in research of condensed matter theory on non-

equilibrium systems. 

Each Goldwater scholar is selected based on aca-

demic merit and is awarded up to $7,500 per year 

for tuition, books, fees, and room and board. Con-

gress established the scholarship program in 1986 

to honor the late Sen. Barry Goldwater and to en-

courage outstanding students to pursue careers in 

mathematics, natural sciences, and engineering. 

This year, 320 Goldwater scholars were chosen 

from a field of 1,091 undergraduate applicants. 

 
 

In her own words: 

“This year will be my senior year at Virginia Tech. I 

have had many memorable experiences from this 

university and it has set me up to have many more 

to come. I have been a member of the SPS since my 

freshman year, as well as the Ladies of Robeson, a 

program that I now lead, which is composed of the 

women professors, undergraduates and graduate 

students in physics. I have had the opportunity to 

work on three different research projects; currently 

I am working for Professor Randy Heflin making 

photovoltaic devices. For the past three years I have 

continued my study in piano and I hope to be able to 

continue playing while at graduate school. My dreams 

and goals are to pursue a doctoral degree in physics 

with a thesis in medical physics. After that I plan on a 

post-doc position abroad and hope to return to the 

United States for an academic position. I look for-

ward to teaching my first physics class. For the past 

two summers I have conducted research in the field 

of materials science at MIT and at the Max Planck 

Institute in Mainz, Germany. In my free time I read, 

run, play soccer and catch up on sleep.” 

 

 

Annalisa Pawlosky,  

senior physics major, 
has been awarded a 

$1,000 SPS leadership    
… … …  scholarship. 

adc… .  

Pawlosky awarded  
SPS scholarship 
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Physics welcomes new staff members 

Betty Wilkins has taken over 

the public relations duties for 

the department, including 

maintaining the website and 

editing the newsletter. Betty 

graduated from Virginia Tech 

in 2001 with a Bachelor’s de-

gree in Communication Stud-

ies. Prior to joining the Physics 

department, she worked in 

Content and Knowledge Man-

agement as a technical writer 

and editor. Betty’s interests 

include writing, reading, music, 

playing board games, and 

bowling. 

Travis Heath, a native of 

southwest Virginia,  is a 

graduate of Virginia Tech’s 

Pamplin School of Business. 

He worked briefly for Uni-

versity Bookstore’s com-

puter service department. 

Eight years ago, he came to 

work for the Physics depart-

ment in a shared position 

with the Chemistry depart-

ment. During this time, com-

puting requirements changed 

substantially. Earlier this 

year, Travis began working 

for the Physics department 

exclusively. He enjoys the 

challenge of supporting an 

active research community. 

Kim Dix comes to us 

with 7 years of university 

experience and 25 years of 

management experi-

ence.  She completed her 

Associate degree in Busi-

ness Management at New 

River Community College 

in 2003.  In her role as the 

physics department busi-

ness manager, Kim is re-

sponsible for a number of 

duties including fiscal man-

agement, event planning 

and working with interna-

tional visas as well as a 

host of other things.  
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 Understanding how bacteria communicate may help scientists prevent disease 

Article courtesy of : Susan Trulove, Virginia Tech News, May 20, 2005 

Rahul Kulkarni 

Rahul Kulkarni, assistant professor of physics at Virginia Tech, has been 

awarded a Ralph E. Powe Junior Faculty Enhancement Award from Oak Ridge 

Associated Universities to continue his research on quorum sensing in bacte-

ria. He is modeling the sequence of events that initiate activity, such as viru-

lence, by a bacteria colony once it has reached a critical size. 

The Powe award provides seed money of $5,000 to faculty members who are 

in the first two years of their tenure track as an investment in promising 

achievements in an important area. The institution matches the award. 

Much like a legislative body, some bacteria need a quorum, the presence of a 

critical number of individuals, before they can engage in particular activities. 

Typically these are activities that are only productive when carried out in uni-

son by a community of bacteria. 

The example often given is bioluminescence. Scientists noticed that once a population or colony of particular 

bacteria reached a certain size, the colony began to emit light. "Now many people realize that other impor-

tant activities also depend upon a quorum, such as biofilm formation, releasing toxins, or becoming a virulent 

invader," Kulkarni said. 

The example often given is bioluminescence. Scientists noticed that once a population or colony of particular 

bacteria reached a certain size, the colony began to emit light. "Now many people realize that other impor-

tant activities also depend upon a quorum, such as biofilm formation, releasing toxins, or becoming a virulent 

invader," Kulkarni said. 

While Kulkarni works with Vibrio cholerae as a model bacteria, quorum sensing appears to be a universal 

process in bacteria. So what he learns about the communication process known as quorum sensing could one 

day help scientists prevent a broad range of diseases caused by bacteria that are human pathogens. 

How do bacteria know how many are present? Each bacterium releases a small molecule, called an autoin-

ducer. Each bacterium also has receptors – proteins on its cell surface – to sense autoinducers. As the 

amount of autoinducer reaches a critical level, the bacteria know they have a quorum because a change is 

initiated in the receptor protein, which then causes a series of further changes within each bacterium. 

-see “Kulkarni” pg 9 

 

 



Page 7 

 Virginia Tech partners in discovery of quark interaction  

Article courtesy of: Susan Trulove, Virginia Tech News, July, 1, 2005 

Physics researchers working at the High Energy Accelerator Research Organization (KEK) Laboratory in Ja-

pan have observed a new type of interaction among the most fundamental of particles, the quark. The scien-

tists reported at the Symposium on Lepton-Photon Interactions at High Energies, June 30 to July 5 in Upp-

sala, Sweden, that they had produced first evidence of a beauty quark converting to the lightest of quarks, the 

down quark.  

"Observation of this very rare phenomenon allows us to study if this occurs only 

through the so-called penguin process (a two-step transition wherein the beauty 

quark momentarily transforms into the top quark that subsequently transforms into 

the down quark) as predicted by the standard theory, or through some hitherto un-

observed way," said Leo Piilonen, Virginia Tech physics professor and a member of 

the Belle experiment's research team. 

Virginia Tech is a founding institution in the Belle experiment that studies the prop-

erties of the beauty (b) quark at the KEK Laboratory. The Belle experiment studies 

the decay patterns of the b-quark to search for clues on how the universe is con-

structed. Using a the electron-positron colliding beam accelerator, the so-called B Factory has made many 

important contributions to our understanding of nature at its most fundamental level, including those just an-

nounced by Professor Kazuo Abe of the KEK Laboratory in his plenary talk in Sweden. 

Virginia Tech physics graduate student Debabrata Mohapatra worked on the analysis that led to the results. 

He is at the KEK laboratory this summer and will return to Blacksburg to complete his dissertation in Au-

gust.   

Quarks are the most fundamental constituents of material, and it is 

widely known that six types exist in nature. Piilonen explains that 

the purpose of the B Factory is to produce an enormous number 

of the second heaviest, called the b quark, and clarify the funda-

mental laws of the universe by detailed studies of its behavior. Pre-

vious findings include the discovery of many new particle states, 

discovery of the violation of particle-antiparticle symmetry in b 

quark decays, and the experimental confirmation of the Kobayashi- 

-see “Quark  Interaction” pg 10 

Leo Piilonen 
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Einstein’s “Greatest Blunder” Proved Correct  

People packed into 1670 Litton Reeves Hall Wednesday evening to hear Virginia Tech physics professor 

John Simonetti lecture on the concept of the accelerating universe. 

Simonetti talked about how Albert Einstein’s concept of the accelerating universe was not a “blunder” as 

Einstein thought. The universe is constantly expanding, as scientists discovered and proved almost a cen-

tury ago, but it is also accelerating. The universe is made up of ordinary matter, dark matter and dark en-

ergy. Ordinary matter comprises 4 percent of the universe, consisting of protons, neutrons and elec-

trons; these are known as baryons — the elements found on the periodic table. Dark matter is not made 

of baryons and also interacts gravitationally, making up 23 percent of the universe. Dark energy, which 

makes up the remaining 73 percent, was a concept introduced by Einstein in 1917; scientists have yet to 

determine what it is comprised of. 

Einstein’s Theory of General Relativity of 1915 discussed how space can expand or contract. Space is an 

“actor” or part of the action; matter and energy only act on space. Simonetti also discussed the “Big 

Bang” theory. “There is not a specific place where the Big Bang happened … space expanded, there was 

no explosion,” said Simonetti. 

In the past, the universe was very hot and dense. There was only ordinary matter (free protons, neutrons 

and electrons) trapped in a “fog,” which was mostly hydrogen. As the universe expanded, it cooled. Hy-

drogen and helium were formed and the universe became transparent. The Big Bang theory helped scien-

tists determine the age of the universe, which is estimated to be 13.7 years old, plus or minus 0.2 billion 

years. 

Simonetti is a member of the Tech physics department and has appeared on 

radio and television numerous times explaining astronomy to the public. Si-

monetti’s research concentrates on small-scale structure in the interstellar 

medium of the Milky Way galaxy. 

He is currently using a wide-field camera designed to obtain extremely sen-

sitive images of the night sky to study the structure of the bright interstellar 

plasma. 

Students attending the event found Simonetti’s lecture stimulating and edu-

cational. “His lecture was easy to understand and very informative,” said 

Corianne Tatariew, freshman university studies major. 

“I really enjoy physics and thought Simonetti put it all together very well,” 

said Beth Fairchild, freshman general engineering major. 

Article courtesy of: Collegiate Times staff, March 31, 2005 
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Kulkarni Continued from page 6 

Kulkarni is looking at the network of genes involved 

in this process. Working with a group at Princeton 

University and at Virginia Tech, "we are trying to 

understand how changes in the environment are 

integrated and result in changes in behavior," he 

said. 

What was not known until recently is a crucial 

missing link in the network in each bacterium that 

results in the ability to change behavior. Just before 

he came to Virginia Tech in August 2004, Kulkarni 

and his collaborators at Princeton solved the mys-

tery. Using bioinformatics and modeling, Kulkarni 

drafted theoretical predictions for the missing regu-

latory element, which were confirmed experimen-

tally by his colleagues at Princeton. 

"We showed that the crucial missing element was a 

group of genes called small RNAs. ("The small RNA 

chaperone Hfq and multiple small RNAs control 

quorum sensing in Vibrio harveyi and Vibrio chol-

erae," by D.H. Lenz, K.C. Mok, B.N. Lilley, R.V. Kul-

karni, N.S. Wingreen, and B.L. Bassler, 

published in Cell, July 9, 2004). As it turns 

out, quorum sensing is a hot topic in biol-

ogy, and small RNAs is another hot topic. 

The convergence of these topics is excit-

ing, and it has resulted in several addi-

tional questions," Kulkarni said. 

He will address these questions in his Powe-funded 

research. "We are asking, what are the environ-

mental signals, apart from quorum sensing, that are 

integrated by the small RNAs to initiate changes in 

behavior. An example might be the amount of nutri-

ents in the environment. Another question is why  

 

 

are there multiple RNAs? The sensing and com-

munication circuit functions even if some of the 

RNAs are removed –  in fact, even if there is 

only one small RNA. Modeling the circuit will be 

crucial in understanding how it functions and 

integrates signals from multiple inputs," Kulkarni 

said. A third question is how the circuit regu-

lates important biological processes, such as 

biofilm formation and virulence.  

"Biofilms make bacteria resistant to antibiotics, 

so preventing the formation of biofilms or 

short-circuiting bacteria's ability to become viru-

lent by disturbing their communication network 

so they remain harmless is an alternative strat-

egy to controlling disease," he said. 

Kulkarni will continue his collaboration with the 

Princeton University group on V. cholerae and 

will collaborate with Virginia Tech Biology Pro-

fessor Ann Stevens, whose group is working on 

V. fischeri, the bacteria that causes luminescence 

and whose genome has recently been se-

quenced ("Complete genome sequence of 

Vibrio fischeri: A symbiotic bacterium 

with pathogenic congeners," published 

Feb. 22, 2005, in the Proceedings of the 

National Academy of Science.). 

Kulkarni received his master's degree in physics 

from the Indian Institute of Technology in Kan-

pur and his Ph.D. in physics from Ohio State 

University. He was a postdoctoral researcher at 

the University of California, Davis, and a post-

doctoral research scientist at the NEC Labora-

tories America Inc. in Princeton, N.J. 
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Faculty Recognitions  

Roger Chang was recognized at the Student 

Alumni Associates’ Faculty Appreciation Day. 

 

 

Roger Chang 

with students 

 

 

Djordje Minic received tenure, and is now an 

Associate Professor. 

 

Rahul Kulkarni received an ASPIRES award 

for his research proposal “Integrated analysis 

of quorum sensing and related regulatory 

networks in bacteria”. 

Giti Khodaparast received an AdvanceVT 

research seed grant for her Spin Dependent 

Phenomena in Narrow Gap Semiconductors 

project. 

Mark Pitt was recognized as Virginia Tech 

Scholar of the Week  May 30-June 5.  

Maskawa theory, which characterizes the properties of quarks and predicted this symmetry violation. 

In the last year, the performance of the KEKB accelerator has continued to improve, reaching the 

world's highest luminosity of 1.5x1034/cm2/sec, and delivering 390 million pairs of B and anti-B mesons to 

the Belle experiment. (These mesons contain the b quark or its antiparticle.) The Belle group has investi-

gated the decays of these B mesons in detail, and has observed a new type of interaction wherein the b 

quark turns into one of the lightest quarks, the d quark. This phenomenon was confirmed by finding 35 

events where the B meson decays into either a ρ or an ω meson with an accompanying photon, and 30 

events where the B meson disintegrates into two K mesons. 

Observation of this very rare phenomenon allows us to study if this occurs only through the penguin 

process as predicted by the standard theory, or through some hitherto unobserved way," Piilonen said. 

"This opens an exciting new window into our understanding of elementary particle physics: for example, 

new physics models that incorporate so-called supersymmetry also predict b to d quark transitions, and 

our announced observation will provide valuable feedback to these models," he continued. "On the other 

hand, if we assume that the standard model holds, then our observation will provide a novel measure-

ment of one of the coarsely measured parameters in the Kobayashi-Maskawa theory (Vtd), and lead to a 

more complete understanding of the standard model." 

Quark Interaction                                  continued from page 7 



Page 11 

macroscopic, or every-day, scales and the underlying 

interactions and symmetries at the atomic or molecu-

lar level. Schmittmann is particularly interested in the 

fundamental principles governing open systems, which 

constantly exchange energy or matter with their envi-

ronment. Ideas and techniques from this work are 

relevant to a wide range of problems, including those 

with living cells to those involving highway traffic. She 

has received research funding from the National Sci-

ence Foundation, NATO, the Jeffress Foundation, and 

the Deutsche Forschungsgemeinschaft (DFG). 

Her teaching interests span the whole spectrum of 

student backgrounds, from advanced graduate 

courses to a general-interest course on contempo-

rary issues and concepts in modern physics for all ma-

jors. Schmittmann also is strongly committed to men-

toring students and post-doctoral associates, espe-

cially women, as they progress towards faculty ca-

reers. She serves as Advance Professor on the leader-

ship team of the Virginia Tech Advance Program, a 

NSF-funded effort to enhance the academic careers of 

women in science and engineering. 

APS Fellow continued from page 3 

Schmittmann holds a physics diploma from 

RWTH Aachen in Germany and her Ph.D. in 

physics from the University of Edinburgh, U.K. 

She came to Virginia Tech in 1990 as a visiting 

assistant professor of physics and was promoted 

to associate professor in 1991 and professor in 

1997. 

She has earned numerous awards and honors, 

including a fellowship from the Hungarian Minis-

try of Science, a postdoctoral travel award from 

DFG, a postgraduate scholarship award to Edin-

burgh University, a postgraduate study award 

from the German National Scholarship Founda-

tion (GNSF), a foreign-study award from GNSF 

and membership in GNSF, which supports up to 

1 percent of German undergraduates. 

Schmittmann has published widely in professional 

publications and has served on the editorial 

board of the Journal of Statistical Physics. She 

now serves on the board of the Physical Review 

E. She also has served as referee for a wide range 

of international journals and funding agencies. 
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Making a tax deductible     

contribution 

By contributing to the education of physics, 

you contribute to the future of all! 

    The future of our department is liter-

ally determined by loyal supporters like 

you who, year after year, provide finan-

cial basis for quality education. 

    Listed below are a few ways in which 

interested donors can contribute: 

♦ Through gift planning– charitable 

gifts that provide an income. 

♦ Through gifts of security– stocks, 

bonds, or mutual funds. 

♦ Through matching gifts– if your em-

ployer has a matching gift program, 

you could double or even triple 

your contributions. 

    To learn more about the different 

ways you can help, visit the Virginia 

Tech Office of University Develop-

ment’s “Giving to Virginia Tech”  web-

site (http://www.givingto.vt.edu).  Alter-

natively, you can visit our own site 

(http://www.phys.vt.edu/giving.html),   

or use the form on the right.   

Contributions are tax deductible as provided by law. 

   

    Thank you in advance, 

                               Royce K.P. Zia 

Name:                                                                                             .   

Mailing Address: 

Street:                                                                                             .   

City:                                            State: _____   ZIP:                   .   

Business: 

Job Title:                                                                                        .   

Business Name:                                                                           .   

Street:                                                                                             .   

City:                                            State: _____   ZIP:                   .   

Telephone:                                                                                    .   

Type of Business:                                                                        .   

Web Address:                                                                              .   

If you are an alumni/alumnae: 

Class Year:                                                                                    .   

Degree(s) awarded:                                                                   .   

 

Gift Amount:                                                                            .   

Gift Description:                                                                     .   

Designate your gift to: Virginia Tech Physics Department. Thank you. 

Please use the form below and mail to: Virginia Tech Depart-

ment of Physics, Robeson Hall (0435), Blacksburg, VA 24061. 

If you need more space, please attach additional sheets. 


