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STATE OF THE DEPARTMENT

Tu-nan Chang, Chair and Professor

It has been another good year for the Physics and Astronomy Depart-
ment at USC. Many of our faculty, staff, and students have been recog-
nized for their outstanding contribution and achievement as highlighted
elsawhere in this Newdletter. In particular, our junior faculty have enjoyed
a tremendously successful year, we anticipate a search for a new faculty
member in the coming year, and the number of our Ph. D. candidates has
increased noticeably.

On the aumni front, the department hosted a luncheon last year on
December 2 for those in Southern California whom we were able to con-
tact. Over twenty alumni showed up and had a great time together. Since
we plan to schedule occasional alumni events like this, please watch out
for the next notice and join us if you can. Ultimately, we would like to plan
areunion at USC for Physics and Astronomy Alumni. We welcome your
suggestions and will also appreciate your help if you would like to volun-
teer time and effort for such an event.

| would also like to share with you the good news on the tremendous
progress we have made this year on the upgrade of our undergraduate lab-
oratories. As | have reported to you previously, our able technical staff,
under the leadership of Ty Buxman, Director of the Undergraduate Affairs
Office, started a systematic project about three years ago to upgrade the
laboratory facilities. With this comprehensive planning in place, the Col-
lege at USC has funded a proposal for a substantial equipment grant this
year. As aresult, we are able to upgrade most of the old equipment in the
undergraduate labs (including oscilloscopes, multimeters, optical benches,
and PCs) as well asinitiate some new developments. We are also now pre-
pared to implement afull scale multimediainstruction program as many of
our faculty have chosen to integrate state-of-the-art technology into their
lectures.

You will also find a reprint of an article on the history of the depart-
ment, courtesy of Professor John Nodvik. Finaly, | would like to thank
those of you who have contributed generously to the department and | wish
you a pleasant summer. Please stay in touch (213) 740-1133 and
tnchang@usc.edu. O
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J




PHYSICS & ASTRONOMY

FACULTY MEMBER RECEIVES
RAUBENHEIMER AWARD

Assistant Professor Stephan Haas has been selected to receive the
2000 —2001 USC Callege of Letters, Artsand Sciences prestigious Junior
Raubenheimer Award.

The Raubenheimer Award was named in honor of the late Alfred S.
Raubenheimer, former Vice President for Academic Affairs and Dean of
Liberal Arts. It was established in 1980 by the President’s Circleand is
presented annually to exceptional senior faculty members within each of
the College's three disciplines (humanities, natural sciences, and social
sciences) for outstanding contributions in teaching, research, and service.
Only one junior faculty member from all three disciplines is selected
annually. In the past, the Raubenheimer Award has gone to several of our
faculty, including current Department Chair Tu-nan Chang, Nick
Warner, William Spitzer and Peter Lambropoulos and Gene Bickers
(Junior Award).

Since hisarrival in 1998, Stephan has become an integral member of
the department. Heis an enthusiastic and innovative instructor. Comments
from his Physics 100 students are outstanding. They include; “I think that
Stephan Haas is the best teacher I've had at this school. He isincredibly
enthusiastic and fun in his method of teaching. He has away of explaining
course material in a clear, understandable way, while grabbing and keep-
ing each students attention through his humor and hands-on demonstra-
tions” “You are such an awesome professor and person. | was fortunate to
beinyour class” “Professor Haas is brilliant. He really explained con-
cepts very well. Heisfunny and courteous and | think heisagreat profes-
sor.”

Stephan is engaged in theoretical research on the physics of strongly
correlated electronsin solids. Recently his interest has focused on micro-
scopic modeling and phenomenology of the high-temperature supercon-
ductors, in particular the analysis of dynamical spectra and phase
diagrams. Heis aso using arange of numerical approachesto study low-
dimensional antiferromagnets, spin ladders, spin-Peierls systems, and
other quantum magnets. Moreover, his research extends to disordered
guantum systems, including segmentation and random exchange interac-
tionsin anitferromagnets, dirty superconductors, and systems with impu-
rity-induced spin and charge textures. He is amember of our Condensed
Matter Physics group which is currently investigating a range of topics,
including the superfluidity of 3He, electron transport at |ow temperatures,
two-dimensional inversion layers in semiconductors, semiconductor phys-
ics and semiconductor device properties at low temperatures, magnetism
at ultralow temperatures, electromagnetic properties of superconductors,
and physics of nanoclusters. For more information on Dr. Haas and his
research, please visit his web page at http://physics.usc.edu/~shaas/.

The Department of Physics and Astronomy joins USC in congratul at-
ing Dr. Haas. His enthusiasm, creativity and skill have added much to the
department’s prestige. [

FACULTY RECOGNITION

Many of our faculty receive awards and honors
throughout the year. Some of the recognition our
faculty have been given include...

Werner Dappen was selected as Faculty of the
Month by the M ortar Board, a senior honors soci-
ety at USC, for March, 2001.

President Sample announced the appointment
of Robert W. Hellwarth, Professor of Physics and
Electrical Engineering as University Professor. This
title is awarded to those professors whose multidis-
ciplinary interests and significant accomplishments
transcend any single field of study. Dr. Hellwarth's
outstanding accomplishments bring honor to the
University and the Department of Physics and
Astronomy. We congratul ate him and look forward
to his continuing achievements.

Martin Gunder sen, Professor and Chair of
Electrical Engineering/Electrophysics and Profes-
sor of Physics, received the 2000 Ger meshausen
Awar d of the International Power Modulator Sym-
posium For contributions to power modulator and
radar transmitter technologies at the June meeting
in Norfolk, Virginia. The Symposium isaforum for
research and development for repetitive pulsed
power for laser, radar, accel erator and other applica-
tions, and is held every second year.

Additionally, Dr. Gunder sen received a large
research grant through the Department of Defense
Multidisciplinary University Research I nitiative
program. The competition for MURI awardsis
intense with institutions submitting 416 applica-
tions from which 158 full proposals were made.
DOD funded 48 of the proposals. His project will
challenge limitations in achieving very high-power
pulses of energy for short durations. He said, “We
want to devel op the switches, extrapolating from
advances in solid-state switch technology. We also
are interested in improved architectures for the
pulse generators and in advancing some of the other
elements such as energy storage.”

CONTINUED ON PAGE 3




TWO DEPARTMENT FACULTY RECEIVE AWARDS

Eight General Education Teaching Awards were presented during a holiday reception on December 6, 2000 at the Town and Gown
on campus. Two were awarded to our department faculty, Dr. Gene Bickers, Associate Chair, and Dr. Werner Dappen. They received
the awards for their contributions to the General Education Program during the 1999 — 2000 academic year. They were chosen on the
basis of statistics and student comments on evaluation forms, course syllabi and evidence of rigorous grading. Past General Education
Award recipients from Physics and Astronomy include Professors Ed Rhodes and Nick War ner.

Professor Bickers taught Physics 100, an introductory
course designed specifically for non-science majors who have
little background in the sciences and mathematics. One of the
primary goals of the course isto introduce the students to the
most important and useful concepts of physics. Another isto
expose the class to new ways of thinking about those things that
have aroused one's curiosity. Comments on student evaluation
formsindicate the high regard the students have for Dr. Bickers;
“Dr. Bickers was an amazing professor. He made physics class
fun and entertaining while explaining complicated ideas.” “ The
instructor is great. One of the best professorsat USC.” “Dr.
Bickers genuinely cares about his students. Even though | hate
the subject of physics, Dr. Bickers make it bearable. Excellent
teacher.” “Thereisn't athing | would change about his course
and the way he taught. He was an amazing teacher. He
explained the hardest things in the easiest way.” “1’m ajournal-
ism major and | loved coming to physics”

Dr. Gene Bickers (left) and Dr. Werner Dappen receiving awards

Professor Dappen was recognized for hiswork in Astron-

omy 100: The Universe! Since he was trained both as a physicist and astronomer, Dr. Déppen employs a combination of both to show
how the quest for the nature of the universe has helped the development of physics while physics has delivered the very concepts that
can make the seemingly unfathomable things in the universe comprehensible. Student comments include; “ The professor’s dynamism
and expertise made each and every classvaluable.” “Awesome enthusiasm about subject matter! Dappen really loveswhat he does! Also
ableto distill complex problems/ideas to average students.” “Professor D&ppen’s enthusiasm is unparalleled. | have never had such an
energetic professor who really cares about his students and the class.” “He was ajoy to be taught from.” “Thisis the most interesting
and educational class| have taken at USC and | thoroughly enjoyed it... the Professor iswhat | think all Professors should be. Thanks!”

The Department of Physics and Astronomy is proud to have such superb professors on our faculty and join with the College of Let-
ters, Arts and Sciencesin congratulating Professors Bickers and Déppen for receiving the General Education Teaching Award. The out-
standing instructional skillsthey exhibit, their enthusiasm and ability to generate true inquisitiveness among students, brings distinction
to our university. [

FACULTY RECOGNITION
CONTINUED FROM PAGE 2

Tu-nan Chang, Chair of the Department, who received a Distinguished Faculty Service Award from the USC Academic
Senate last year (see, http://www.usc.edu/academe/acsen/uscfaculty/service/chang.html), started his two-year term as the Presi-
dent of the OCPA (Overseas Chinese Physics Association, see, http://www.ocpa.org) on January 1, 2001. He will also co-chair
the Fourth International Conference of Chinese Physicist Worldwide to be held in Shanghai in the summer of 2003.

Dr. Itzhak Barswas selected asa Charter Member in the formation of the California Section of the American Physical
Society. [
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UNDERGRADUATE RESEARCH PHYSICS COLLOQUIUM

FUNDING _ : ,
The Department of Physics and Astronomy continues to host an on-going

For the third successive year, the Department has | Collogquium every Monday at 4:15 p.m. during the spring and fall semester.
Invited guests this year have included David Weiss from the Department of
. i i Physics, University of California, Berkeley, discussing Cold Atoms in Optical
Program in the Office of the Provost. The godl of this Lattices, Tom Jordan from the Department of Earth Sciences at USC speaking
competitive program is to improve undergraduate on Deep South African Gold Mines as Natural Laboratories for Sudying Earth-
research by supporting and inspiring the students to quake Physics and John Bahcall from the Institute for Advanced Study lectur-
ing on Solar Neutrinos: where we are, where we are going.

received funding from the Under graduate Research

participate in research programs.

Inavery special event, leading physicist, Stephen Hawking, spoke at USC
on March 21. He explained theories about the beginning and end of the universe
funds three years ago to support four undergraduate | gt 5 public lecture sponsored by the CIT-USC Center for Theoretical Physics.
studentsworking in hisresearch laboratory duringthe | The full-to-capacity Bovard Auditorium, including President Sample and other
top university officials, were completely engrossed in Hawking's examination of
the farthest reaches of the universe, in both space and time.

Professor Gerd Bergmann was awarded the

summer. The next year, as well asthis year, Profes-
sors Bozler, Kresin, Bergmann and War ner have

been jointly awarded the funding to support severa You are cordialy invited to join us at the colloquium. For a schedule and

undergraduate students working with them. O the collogquium location, please see our department web site at
http://physics.usc.edu/Colloquia. [

VITALY KRESIN PROMOTED TO ASSOCIATE PROFESSOR

Professor Vitaly Kresin has been promoted to Associate Professor in the Department of Physics and Astronomy. He has contrib-
uted much to both the department and University.

Dr. Kresin emigrated from the Soviet Union with hisfamily at age 17. They settled in the San Francisco Bay Areawhere Vitaly
chose University of California, Berkeley to further his studies. By that time, he had decided to major in physics. He credits a high
school teacher back in Moscow for instilling a strong interest in the subject.

Vitaly completed his undergraduate work at UC Berkeley and graduated with an A.B. in Physics, High Distinction in General
Scholarship. He continued on and received his Ph.D. from that university in 1991. He spent the next few years as a postdoctoral
researcher at Lawrence Livermore National Laboratory in the Condensed Matter Division and also as a Research Consultant at UC
Berkeley. He conducted his research in the field of metal nanoparticles.

Vitaly began his career at USC in 1994. He stated, “USC offered me the opportunity to teach, which | enjoy alot, and to continue
and expand my research and work with graduate students. It is particularly gratifying to teach students who are curious and like to ask
questions.” Thisyear Vitaly isteaching Physics for the Life Sciences (Physics 135). He has put alot of effort into making the case that
physicsis agreat human endeavor to understand the world around us, and not a collection of formulas invented by professors to tor-
ture students. Comments on student eval uation formsindicate the high regard the students have for Dr. Kresin’sinstructional abilities;
“He's my best professor so far at USC!... Made physics interesting. Applied physics to everyday life” “An excellent teacher... |
admire his ability to communicate and connect with students and | appreciate his patience.” “Bravo to Dr. Kresin! He is a wonderful
teacher and obviously understands that physics can be enjoyable for non-majors.”

Vitaly enjoys alternating upper-division classes with the lower-division ones. He believes a source of his success as an instructor
isthat hetruly likes explaining things. Next spring, he is scheduled to teach Conceptual Physics (Physics 100) for the first time, and
isreadying himself for the challenge of teaching this large and very important general education course.

CONTINUED ON PAGE 7




UNIVERSITY OF SOUTHERN CALIFORNIA

UNCONVENTIONAL SUPERCONDUCTIVITY

Professors Stephan Haas and Kazumi Maki

The phenomenon of
super conductivity was first observed
about 90 years ago by the research group
Heike Kamerlingh-Onnes at the
University of Leyden. They discovered
that various metals, such as mercury or
lead, become perfect conductors when
cooled down below a critical temperature
which depends on the specific properties
of the material. Furthermore, these
compounds were found to expel magnetic
fieldsin this special phase. Onnes was
awarded the Nobel Prizein physicsin
1913. However, atheoretical explanation
of thisintriguing effect had to wait for
about half acentury. It was ultimately
given by John Bardeen, Leon Cooper,
and Raobert Schrieffer who explained that
an effective attraction between electrons
isresponsible for the unusual low
temperature superconducting state of
these materials. For this achievement,
they jointly received the Nobel Prizein
1972. While their theory could have been
the culminating point for the field of
superconductivity, the discovery of the
entirely new class of high-temperature
superconductors stirred up the physics
community in 1986. These materials are
complex ceramic compounds, containing
layers of copper and oxygen aswell as
less common elements, such as ytrium,
barium, and lanthanum. So far,
superconductivity had only been
observed at ultra-low temperaturesin the
range of liquefied helium, afew degrees
Kelvin above absolute zero temperature.
In contrast, the new ceramic high-
temperature superconductors, discovered
by Georg Bednorz and Alexander Miller
(Nobel prize 1987), have transition
temperatures in the range of liquid air.
Although this may still seem very cold, it
isarelatively high temperature compared
to liquid helium, putting it closer towards
the range of technological applications,
such as magnetically levitated trains and
electrical transmission cables.

During the last ten years more novel
types of unconventional superconducting
compounds with high transition
temperatures and exotic properties have
been found, challenging our theoretical
understanding of the origin, nature, and
restrictions of superconductivity in these
materials. Experiments strongly suggest
that there are fundamental differences
between the physical properties of the
conventional low-temperature materials,
discovered almost a century ago, and
these new classes of superconductors.
Apart from the fact that the
superconducting transition temperatures
dramatically differ by orders of
magnitude between these categories,
probably the most significant distinction
between conventional and
unconventional superconductorsis found
in the symmetry of their order
parameters. Conventional
superconductors are well described by a
so-called sswave order parameter which
impliesisotropic attractive forces
between electronsin all spatial directions.
The situation in unconventional
superconductors appears to be much
more complex. For example, the high-
temperature superconductors have a

dX2 y2 -wave order parameter, implying

astrong directional dependence of their
electron-electron interactions. Other
newly discovered classes of
superconductors with unconventional
order parameters include heavy-fermion
materials, organic compounds, and most
recently MgB2. Earlier this year, this
very common material has been found to
become superconducting at 39 Kelvin.
The plethora of new materials with exotic
properties makes one wonder how many
more interesting superconductors are
waliting to be discovered.

Our condensed matter theory group
at USC has contributed to thisfield on

many different levels, including the
construction and analysis of theories for
mechanisms leading to unconventional
superconductivity, the numerical
simulation and testing of microscopic
models, and the development of a
comprehensive phenomenol ogical
description of anisotropic
superconductors. Let us highlight our
activitiesin thisfield by discussing a
prominent example of the past year.

Imaging impurity bound states of
unconventional superconductorsina
pure superconductor, pairs of electrons
propagate freely without scattering
effects. However, impurities introduced
by the replacement of atomsin the crystal
|attice can break these pairs and localize
electrons around the impurity sites. The
local density distribution of these
electronsin the vicinity of the impurity
atoms can be measured by a scanning
tunneling microscope. For anisotropic
superconductors these experiments reveal
exotic patterns, such as those shown in
Fig. 1, which serve
as fingerprints for
the underlying
unconventional
order parameter.
For a conventional
isotropic
superconductor, one
would expect
concentric rings
centered around the
impurity site. In
contrast, for the
case of an
anisotropic high-
temperature
superconductor with a dX2 /2 -wave

Figure 1(a)

Figure 1(b)

order parameter, one obtains the fourfold
symmetric lobe patterns seen in Fig. 1.

CONTINUED ON PAGE 8
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RETROSPECTIVE!:

Physicists from all over the world
were taking a coffee break during the
annual winter meeting of the American
Physical Society held on the SC campus
in December, 1955. Dr. Ernest O.
Lawrence, head of the physics
department at the U of Californiaat
Berkeley, was chatting in a Founders Hall
corridor with Dr. Gerhard L. Weissler,
then head of the SC physics department.
The two scientists were discussing a
linear accelerator, one of the many pieces
of nuclear equipment in the vast physics
laboratories on the northern campus.

Dr. Lawrence turned to his colleague
and asked: “Would you like to have this
machine on your campus?’

Surprised and delighted, the younger
man said of course he would and as
casually asthat the wheels were set in
motion for the transfer of more than two
million dollars worth of nuclear research
equipment from Berkeley to the Trojan
campus. With Dr. Lawrence' s generous
support, the Atomic Energy Commission
was persuaded to turn the equipment over
to SC, along with an annual operating
grant of some $200,000.

Last November 25, ground was
broken for the building to house the new
equipment, which is expected to be
installed and working some timein the
spring of 1959. The building itself will be
completed about May 1.

Linear Accelerator Puts SC
Into Nuclear Research

Reprinted from the January 1958
ALUMNI REVIEW

NO STRINGS ATTACHED

No strings were
attached to the gift. SC
scientists have free rein to
perform any experiments
they choose with the
equipment and the research
to be carried on in the new
Nuclear Physics Laboratory is, in asense,
limitless. Basic research, of course, is
distinguished from what is often
miscalled practical research by its
freedom from specific objectives. But
findings of the basic researcher ultimately
become the property and tool of the
specific researcher.

Typical of the information to be
sought, however, will be hitherto
unknown information on the dimensions
of the nuclel of various elements, data
obtained from nuclear transmutations
(operations by which one element may be
changed into another), and information
about the energy levels of nuclei.

To house the new equipment, the
University is erecting a 144- by 70-foot
reinforced masonry and concrete building
to cost $175,000. It will be a one-story
structure 23 feet high, resting on a heavy
concrete dab. It isrising on Hoover St.,
west of the Science Bldg., where it will
be part of what will ultimately be a
Science Quadrangle.

Inside this building, and shielding
the scientists and their elaborate
recording instruments from the
accelerator and its generator, will be
another 3-foot concrete shell. Thiswill
have moveable walls, so that cranes can
get at the generator and accel erator when
maintenance tasks require them to be
lifted.

A 32-MILLION VOLT BOMBARDMENT

The new equipment to be housed in
this shell will include two major pieces.
Thefirst of theseis a Van de Graaff
generator, which takes hydrogen protons
at rest and speeds them up to an energy of
four million electron volts. At this point,
the protons pass into the linear
accelerator and are speeded by successive
electrical chargesto 32 million volts
(roughly equivalent to a speed of 50,000
miles per second.)

At this speed, the protons will
bombard whatever target element is
placed at the end of the linear accelerator.
The effects of this proton bombardment
on the target element will givethe
scientists data of various kinds about the
nuclear structure of that element.

The Van de Graaff generator isa
long, insulating tube of porcelaininside a
20-ton steel shell about 30 feet long by
some 10 feet in diameter. The porcelain
tube is surrounded by nitrogen under 200
pounds pressure per square inch by way
of insulation. The porcelain tube itself
contains a vacuum. When gaseous
hydrogen is admitted into one end of this
tube, and subjected to an electrical
discharge, its protons separate and are
shot through the vacuum tube into the
linear accelerator attached to the other
end of the generator.

In the linear accelerator, the protons
pass through a series of tubesin anear
vacuum. At each gap between the tubes
the energy of the protons shot through the
tubesis stepped up electrically until it
reached its maximum of 32,000,000~
volts.
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PROF. WEISSLER’S BACKGROUND

Professor Weissler, who will direct the nuclear research and have the title of
chief investigator, is a naturalized American who fled from the Hitler terror in
1939 after his uncle had been beaten to death in a Nazi concentration camp for
his support of Protestant Pastor Niemoeller and after Weissler himself had been
expelled from a Berlin university for protesting Nazi atrocities he had
witnessed. He enrolled at UC Berkeley as a graduate student in physics,
obtaining his Ph.D. therein 1942. He was an instructor in radiology at the UC
Medica School when SC's President von KleinSmid and Vice President
Raubenheimer invited him onto the SC faculty as an assistant professor. In
1951 he was appointed head of the Physics Dept. In 1956 he asked to be

HULMEN B ™iEahlkE

o=yl il relieved of his academic administrative responsibilitiesin order to direct the
' transfer and installation of the new equipment on the SC campus. He was
succeeded as department head by Dr. John R. Holmes.

Dr. Weissler ismarried to an LA girl by whom he has a son, aged 3. They expect another child any day. They live in Baldwin Hills
near the Trojan faculty tract where Coach Don Clark has built his home.

A FIRST STEP

Under the new set-up, Dr. Holmes will function as deputy chief investigator. He also expectsto add two or three faculty members
to the Physics Dept. to assist with the nuclear experiments.

Both Weisser and Homes regard installation of the linear accelerator asthefirst step in along-range, expanded program of nuclear
research. Dr. Homes told REVIEW he expects the new installation to improve the SC graduate program in physics. This, in turn, should
attract more of the best science students, since undergraduate teaching is done by graduate students serving as teaching assistants.

Said Holmes: “SC is bound to become an even better teaching institution as we expand our work in basic research.”
Anthony D. Lazzaro ‘49, SC director of physical plants, was the liaison between the Physics Dept. and the architects and builders. O

VITALY KRESIN
CONTINUED FROM PAGE 5

Vitaly carries out experimental and some theoretical research on metal nanoclusters — agglomerates of a finite number of
atoms (from afew to thousands) which are bigger than a molecule but smaller than a piece of bulk matter. The gradual develop-
ment of various bulk characteristics can be studied as afunction of size, and quantum effects unique to finite systems can be
observed. Work in thisfield allows for considerable interaction with solid-state, atomic, chemical, and even nuclear physics, and
has practical implications for surface science, nanoel ectronics, catalysis and environmental studies.

Another project is carried out in collaboration with Professor Curt Wittig, USC Department of Chemistry, and Dr. A.
Scheider mann, University of Washington. They study very cold helium nanodroplets, including (1) the formation and behavior
of metallic clusters inside the helium droplets, and (2) photodissociation of diatomic molecules localized at the center of the
droplet. These experiments touch upon such questions as atomic transport through a superfluid, wetting of alkalis by liquid
helium, long-range forcesin aliquid helium matrix, very low temperature spectroscopy of clusters and molecules, and other
interesting issues.

Assisting him in his research are the four graduate students he is currently supervising; Vitaly Kasperovich, George
Tikhonov, Sascha Vongehr and Kin Wong.

Vitaly ismarried to Dr. Susan Kresin, who isalinguist at UCLA (neither are huge football fans so the tension level doesn’t
rise too much during the season). They have atwo-year old daughter and live in Santa Monica.

We are extremely pleased that Dr. Kresin is a member of our faculty and has been promoted to Associate Professor. His ten-
ure enhances the prestige and presence of USC, and he is happy to be in a position to continue the work he loves. [
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UNCONVENTIONAL
SUPERCONDUCTIVITY

CONTINUED FROM PAGE 5

Thefirst experimental image of
such alocalized bound state (Fig.
1(a)) around a zinc impurity atom in
the high-temperature
superconductor Bi,Sr,CaCu,0g was

obtained by the group of J.C. Davis
at UC Berkeley last year. Using a
variational solution of the
corresponding Bogoliubov-de
Gennes eguations for

d , ,-wave superconductors
X -y

(Fig. 1(b)), we were able to
reproduce the generic features
which were observed by scanning
tunneling microscopy. Furthermore
we predicted the bound state
patterns around other impurity
atoms such as nickel. These
predictions were subsequently
verified experimentally.

Unconventional
superconductivity continues to be a
rich field, constantly revolutionized
by the discovery of new materials,
the refinement of modern
experimental techniques, and the
development of new theoretical
ideas and methods. For condensed
meatter theorists, the fundamental
guestion remains as to what is the
origin of the complex attractive
forces between electrons giving rise
to anisotropic superconductivity.
The proposed answers to this
question are till hotly debated,
indicating that thisfield is very
active, and promises to hold many
more surprises for the future. O

Physics Phollies

What'’s the difference
between Astrology and
Astronomy?

You can't tell your future
with a telescope.

2001 UNDERGRADUATE SYMPOSIUM

Thethird annual USC Under graduate Symposium for Scholarly and Creative Work was
aresounding success. The Symposium, sponsored by the Office of the Provost, is designed to
provide our undergraduates with the unique opportunity to exhibit and share examples of their
significant research with the university community. The Symposium is modeled on a profes-
sional conference poster session with six separate disciplines: 1) Arts, 2) Humanities, 3) Social
Sciences, 4) Life Sciences, 5) Professional and Applied Disciplines, and 6) Physical Sciences,
M athematics and Engineering.

First place honorsin the Physical Sciences, Mathematics and Engineering category went to
Lindsey Bruesch, aPhysics major currently in her senior year, who was sponsored by Professor
Werner Dappen. Her poster, entitled Laboratory Investigations of Europa’s Sodium Atmo-
sphere, discusses the possible sources and origin of Nain the atmosphere of Jupiter’sice moon,
Europa. Lindsey received the top award of $500.

Severa of our undergraduates received honorable mention for their work. Linda Car penter,
sponsored by Dr. Nick War ner, with her poster, Calculation of Quark Antiquark Potential Using
Sring Theory in Schwar zschild-AntideSitter Spacetime, the collaborative work, sponsored by Dr.
Hans Bozler, of Chun-Cheng Lin, Melissa Dobbins and Barry Fink for their poster Tempera-
ture Measurement Using NMR in Platinum, and M att Behrend, sponsored by Professor Gerd
Bergmann with his Investigation and Design of High Voltage Coupled Resonators poster.

The Department of Physics and Astronomy extends our congratul ations to our award win-
ning undergraduates. Keep up the good work! [

PHYSICS STAFF MEMBER NAMED
EMPLOYEE OF THE MONTH

Ty Buxman, Director of Undergraduate Affairs, was named the March 2001 Employee of
the Month by the USC Staff Assembly. Ty was nominated for this honor by Tu-nan Chang,
Department Chair with Professor Gene Bickers, Associate Chair and Professor John Nodvik
seconding the nomination.

Ty first came to the USC campus as a student after graduating summa cum laude from Cal-
ifornia Polytechnic Sate University, Pomonain 1993, with aB.S. degree in Physics. He spent
two years at USC as a student, earning his M.S. Physicsin 1995.

In the Fall of 1995, Ty was hired by the department for the position of Director of Under-
graduate Affairs and he has been in that position since that time. With duties ranging from staff
and budget management to lab curriculum development to student advisement and recruitment,
Ty always finds himself busy. His greatest enjoyment comes from working with the students. “|
receive great satisfaction from helping the students develop their own interests, pointing themin
theright direction,” he stated. “| enjoy seeing them successfully attain their goals”

Ty has become an essential part of the department and our faculty, staff and students have
all come to depend on him. He takes great pride in hiswork and it showsin amyriad of ways
throughout the department. His knowledge, commitment to quality and desire to continually
improve and expand the physics program are invaluable.

Ty lives with his wife of ten years, Annika, in Pasadena and enjoys working on projects
around the house. As Saff Member of the Month, Ty received $75 and a plague presented at a
continental breakfast. The Department of Physics and Astronomy joins the University in con-
gratulating him and we thank him for his tireless dedication over the past six years.
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( )
\ )

ALUMNI NEWS

( )
\ )

Thank you to the following alumni for your show of support and interest. Your response is encouraging
and appreciated by the Faculty and Saff of the USC Department of Physics and Astronomy. Please be
sureto visit our web page at http://physics.usc.edu/Alumni. Let us hear from you!

1950’s

JACK AVRIN

M.S. Physics ‘51, hasbeen livingin
Rancho Palos Verdes with hiswife since
1972. They have two sons, one of whom
isaphysicist, the other a professor of
mathematics. After working as a defense/
aerospace engineer for forty years, he
retired and is now interested in fundamen-
tal physics. He developed what he callsa
Geometrical Modéel of the elementary par-
ticles that correlates well with the funda-
mental s of the well-known Standard
Model but goes well beyond the latter’s
ability to explain many of its basic features.
Jack has spent the last few years trying to
interest the particle physics community in
his work but with a singular lack of suc-
cess due at least in part, to the departure
of the model’s basic notions from main-
stream thinking. He presented a paper at
the annual meeting of the Division of Par-
ticlesand Fields of the American Physical
Society at Ohio State University last
August. A summary of the paper is
expected to be published by World Scien-
tific publishers as a supplement of the
International Journal of Modern Physics.

A. WAYNE HARRISON

B.A. Astronomy ‘59, aong with his
wife haveresided in Leawood, Kansasfor
the past forty years. Their three children
have now produced ten grandchildren
including a set of triplets who will cele-
brate their fourth birthday soon. Wayne
and hiswife, Anita celebrate their 55th
wedding anniversary this year.

ROSHAN L. SHARMA

M.S. Physics ‘55, has completed six-
teen years of consulting in the field of net-
working and eight years of teaching at
SMU in Dadllas &fter retiring early from
Rockwell International in 1984. He
remains active in both fields.

HERBERT J. WINTROUB
B.A. Physics ‘50, holdsthe position
of Distinguished Engineer, Engineering
and Technology Group at The Aerospace
Corporation in El Segundo, California.

1960’s

BRUCE COOK

B.S. Physics ‘68, M.A. Film Edu-
cation ‘73, PH.D. Communica-
tions ‘76, after he spent five yearsin
aerospace, Bruce moved into cinema.
He's directed 7 feature films, produced
11, edited 20, done thetrailersfor 18, cre-
ated sound and mixes for 20, written 30
screenplays and has had 9 produced.Also
has done international consulting to help
make foreign films competitive in the glo-
bal market.

Has taught part-time since 1973 at USC
for five years, 26 yearsat L.A. City Col-
lege and over adozen other collegesin the
Southern Cdliforniaarea. This summer,
he'll be teaching at UCLA.

G. ROGER GATHERS

B.S. Physics ‘60, went on to graduate
school at UC Berkeley asthefirst physics
graduate from USC (or so they told him).
Graduate school was extended because he
had to do 2 experimental thesis projects
(the first proved to be technically beyond
the state of the art and still is). Asaresult,
he received the Ph.D. in Physics from
Berkeley in 1967, with histhesis topic
Cyclotron Resonance in Lead.

He spent his career at Lawrence Liver-
more Laboratory. Initially he worked in
the weapons testing program. He went on
to become a group leader and wrote a
classified report on how to test nuclear
weapons as well as an unclassified
excerpt that could be taken into the field.
That report became the standard training
manual for new diagnostic physicists
from LLNL.

Roger pioneered a high temperature prop-
ertiesof materials measurement technique
called the Isobaric Expansion Experi-
ment. In some cases it produced datain a
region of conditions where no other
source was available. He became some-
what of a specialist on pyrometry for
awhile.

He then moved into shock wave experi-
mental work, measuring the Hugoniot of
materials. He published results for a num-
ber of materials, one of them platinum
which served as a standard because of its
high shock impedance. He then modified
a computer code called GASGUN to
model three stages and a cryogenic gas
fill. He published a graduate level text on
shock wave physics and equation of state
modeling. He also worked on SDI
projects for assessing the ability to
destroy incoming warheads on ICBMs
and ‘black’ projects for the weapons divi-
sions.

Finally, he moved into doing nuclear criti-
cality analysis. Heretired from LLNL in
1993, however was invited to come back
since a replacement could not be found.
He worked five more years, then moved
into the commercial sector where he
worked for M.H. Chew & Associatesin
Livermore doing the same type of work.
Histitleis Senior Scientist.

Roger married Christine E. Key in 1969
and they have one son, Kevin who works
in computer graphics, animation, etc.
Roger has an Extra Class ham radio
license with the call N6GRF (Christine's
isN6RBI). He is an amateur astronomer
and both he and his wife enjoy camping.

MURLAND W. SEARIGHT
B.A. Astronomy ‘60, forty-two years
ago, he received USC's very first degree
in Astronomy, courtesy of the United
States Navy. Although he never actualy
pursued astronomy professionally, he
stayed in touch with two inspirational
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teachers, Professor John Russell and Gib-
son Reaves. He owes them much.

GEORGE STROBEL

PH.D. Physics ‘65, isaphysics pro-
fessor at the University of Georgia. Heis
working on removal of center of mass
energy from 2 and 3 body systems of rel-
ativistic nearly massless quarks confined
viaascalar linear potential. He also
worksat Lawrence Livermore Laboratory
in the summer, so he can pay high gaso-
line taxes, and enjoy arolling blackout,
neither of which can he experience back
in Athens, Georgia

1970’s

JACKIE ALAN GIULIANO
B.S. Astronomy ‘77, attended USC
during the time when the Astronomy
Department was run by Gibson Reaves
and John Russell. Those were golden
times with only 10 - 12 majors who were
ableto be TA's, give planetarium shows,
and use the 30-inch reflector at Stony
Ridge Observatory near Mount Wilson.
Upon graduation, he was employed by
NASA at the Jet Propulsion Laboratory in
Pasadena. For the next 20 years, he
worked as amission planner on missions
such as Voyager, Galileo, the Space Sta-
tion and Project Topex. During histime at
JPL, hisinterest in the Earth was rekin-
dled and he went back to school and
received his M.S. in Environmental Stud-
iesform Cal State, Dominguez Hills. In
1998, he received his Ph.D. in Environ-
mental Studies from the Union Institute
School of Graduate Studies.After leaving
JPL in 1992, he began his teaching
career. He now livesin Seattle, Washing-
ton where he teaches classesin Environ-
mental Science and Astronomy at local
colleges. For the last four years, he has
written aweekly commentary for the
Environment News Service, hosted on the
Lycos Search Engine and Internet Guide
(www.ens.lycos.com) on environmental
issues of the day. He maintains awebsite
devoted to his environmental and educa-
tional work at www.deepteaching.com. A
complete archive of hisweekly writings

can be found at www.healingour-
world.com.

MARTIN GUNDERSEN

M.A. Physics ‘68, Ph.D. Physics
73, received the 2000 Germeshausen
Award of the International Power Modu-
lator Symposium For contributions to
power modulator and radar transmitter
technologies at the June meeting in Nor-
folk, Virginia. The award is named after
Kenneth Germeshausen of EG & G (heis
thefirst G, and also the first recipient of
the award) and is the major award for the
meeting. The award is sponsored by the
DoD Advisory Group on Electron
Devices, Departments of the Army, Navy
and Air Force, Sandia National Laborato-
ries, and the | EEE Electron Device Soci-
ety. The Power Modulator Symposium is
aforum for research and development for
repetitive pulsed power for laser, radar,
accelerator and other applications, and is
held every second year.

Additionally, Martin, professor and chair
of electrical engineering/electrophysics
and professor of physicsat USC, received
a substantial research grant through the
Department of Defense Multidisci-
plinary University Research Initiative
program.

DONALD HAVENS

B.S. Physics ‘69, M.A. Physics
72, hasworked for Rockwell Collins as
an acoustic engineer since graduating
from USC. Don and hiswife Kay, livein
Irvine, Californiawith their two children.

W. STEVE QUON

B.S. Physics, ‘68, M.A. Physics,
‘70, Ph.D. Physics ‘74, after com-
pleting graduate work in physics under
S.PS. Porto, Steve spent the next 7 years
in Research and Development in the then
nascent industry of flat panel displays,
particularly in the development of liquid
crystal displays and el ectro-activated par-
ticle displays, for North American Phil-
lips Laboratories and Beckman
Instruments. For the next ten years he
was a senior scientist and optical system
engineer for TRW, Inc. specializing in

high-energy lasers for Strategic Defense
Initiative programs during the Reagan
administration. This culminated in 1988
with thefirst lasing of amegawatt-classcw
hydrogen fluoride laser. He also worked on
phase conjugation system engineering to
clean up beam distortions. As an indepen-
dent consultant, Steve worked for Mission
Research Corporation where he performed
experiments to develop optical sensing
using an enhanced Zeeman-effect using
cesium. For the last 10 years, he has been
Professor of Physics at Ventura College.
Steveis currently authoring a Web-based
electronic companion book to R. Serway’s
College Physics published by Saunders.

PHILLIP G. WISE

B.S. Physics ‘76, M.D. School of
Medicine ‘82, isthe Vice Chairman of
the Commission on Legislation for the
CaliforniaMedica Association. Heisalso
the President-elect of the California Uro-
logical Association aswell as Councilman
for District 1 of the San Diego County
Medical Society. He has a private practice
of urology in La Jollaand San Diego, spe-
cializing in male infertility, prostate and
bladder cancer.

1980’s

TERRY BURTON

B.S Physical Sciences ‘85, iscur-
rently in the graduate school program of
engineering at the University of California
Berkeley. His emphasisis environmental
engineering, from the chemical and
nuclear engineering perspective. After fin-
ishing at USC, Terry began working on the
Boeing 747 aircraft as atechnical writer.
After two years, he moved over to the B-2
bomber project at Northrop, where he
remained until 1990. He left Northrop for
amanagement position at Chrysler Tech-
nologies (now part of Raytheon) until
deciding to return to graduate school full-
time. He earned his M.S. from the Univer-
sity of Massachusetts Lowell in 1999, and
began the Ph.D. program at Berkeley that
same year. Aslead or co-writer, he has
more than 25 technical publicationsin the
fields of aerospace and environmental
engineering. Terry ismarried to the former
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Alev Taskapilioglu, and has a daughter,
Jasmin. He continuesto try to warrant
the confidence Dr. Forster showed in
him as an undergraduate.

ROBERT DE LEONARDIS
M.A. Physics ‘76, PH.D. Phys-
ics ‘80, isan engineering specialist in
the Guidance Analysis Department at
The Aerospace Corporation in El Seg-
undo, California. He worksin the
booster area; primary topicsinclude

vehicle dynamics and the guidance algo-

rithms in the onboard software.

DIMITRIOS A. DERVOS
M.A. Physics ‘82, M.S. Com-
puter Engineering ‘82, received
his Ph.D. degree in Computer Science
from Aristotle University in Thessalon-
iki, Greece. Dimitrios works as an
Assistant Professor at the Department of
Information Technology at the Technol-
ogy Educational Institute in Greece.

MARK W. SINCELL

B.S. Physics ‘86, iscurrently acon-

tributing editor at Science Magazine,
and afreelance science writer with
recent articlesin Discover, Popular Sci-
ence, Astronomy, Sky and Telescope,
Physics World and the Chronicle of
Higher Education.

SHIN-TSON WU

PH.D. Physics ‘81, was elected to
receive the extremely prestigious 2001
Society for Information Display (SID)
Fellow award. Each year, SID honors
four Fellows worldwide. Based on the
global display activities, Asia usually
receives two seats, Europe and North
American one seat each. Thisyear the
North American representative is Dr.
Wu.

CONTINUED ON LAST PAGE

1999

MUHARREM ASAR
M.A. Physics

DOUG C. GARRETT
B.S Physics

ANDREW J. GRUBB
B.S. Astronomy

VICTOR GRUBSKY
Ph.D. Physics

JUSSI S . HENTTU
B.S Physics

YUEQIANG HUANG
Ph.D. Physics

FUYUKO JULIE
MURAKAMI
M.S. Physics

ASHISH BIPIN PATEL
B.S Biophysics

ERTAN SALIK
M.A. Physics

ANTON SKORUCAK
M.S. Physics

MICHAEL VREDEVOOGD
B.S Physical Sciences

TODD A. WAGNER
B.S Physics

GUOYAO WANG
Ph.D. Physics

DAWN R. WILLIAMS
B.S Astronomy, B.S Math

DAVID S.WRIGHT
B.S Astronomy, B.S. Aerospace
Engineering

JUNWEI ZHAO
M.A. Physics

2000

ALEXANDRA CARRER
B.S Biophysics

CEMISINAN DELIDUMAN
Ph.D. Physics

BANG DU
M.A. Physics

YUAN GU
Ph.D. Physics

LAURA D. HIRSCH
B.S Physical Sciences

AARON L. PELUSO
B.A. Physics, B.A. Philosophy

EVGENII PUCHKARYQV
M.A. Physics

LUISA. SEGURA
B.S Physics/Computer Science

DENISTISHININ
Ph.D. Physics

XIANGE WEN
M.A. Physics

JUNWEI ZHAO
M.A. Physics
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SHIN-TSON WU (con’t.)

His second book entitled Reflective Liquid
Crystal Displays coauthored by Professor
D.K. Yang of Kent State University, will
be published by John Wiley (London) in
April, 2001.

This summer, Dr. Wu will become a pro-
vost research enhancement professor at
the School of Optics at the University of
Central Florida. Presently, the School of
Optics has about 30 faculty members and
is expanding rapidly. He plansto hire sev-
eral post doctorsin optical communica-
tions, new liquid crystal materials, and flat

panel displays.

1990’s
MOON-GU BAIK
Ph.D. Physics ‘96, isthe Department
Chair in the Department of Physics at

Kyungwon University in the Republic of
Korea

DAVID COHEN

M.S. Physics ‘94, Ph.D. Electri-
cal Engineering ‘01, received his
Ph.D. in Electrical Engineering at USC
thisyear. David is now working at Rifocs
Corporation in Camarillo, California, asa
Fiber Optic Scientist.

AMY FREDERICKS
B.S. Astronomy ‘96, isadataana-

lyst &t MIT for the HETG instrument on
the Chandra X-ray Telescope.

JEREMY SCHEIDT

B.S. Physics ‘96, isworking in soft-
ware development in the Cincinnati, Ohio
area

ALEXANDER SMALL

B.S. Physics ‘98, isnow at Univer-
sity of California Santa Barbaraand prays
that his next datawill be good enough to
advance to candidacy. Heis engaged to
Adrienne Kelly, an elementary school
teacher in Los Angeles. He al so won $850
on Wn Ben Stein’s Money and had afun
day doing it.

ALEX WEI WEI

M.A. Physics ‘86, PH.D. Physics
‘90, livesin the suburbs of Indianapalis
with hiswife and two sons (5 and 9 years
old). He works for Conseco Capital Man-
agement, awholly owned subsidiary of
Conseco Inc., afinancial services com-
pany in insurance, investment and con-
sumer finance. He is Vice President and
Head of Mortgage Investment. Alex has
been there for five years. O

USC DEPARTMENT OF PHYSICS AND ASTRONOMY
920 W. 37TH PLACE - SSC 300

Los ANGELES, CA 90089-0484
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