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Congratulations to SURF on its 20th program! 

When I began my tenure as president a year ago, I 

became acquainted with the outstanding individu­

als, projects, and programs that make Caltech a 

world leader In research and education. SURF is one 

of those programs. Through SURF, students join the 

community of scholars in exploring nature•s secrets 

or creating new devices or processes. Participants learn the skills 

and techniques of their disciplines. Students enter the realm of pro­

fessional scientists and engineers. They sink their research roots In 

the environment of Inquiry and analysis and scientific ethics. The 

joys and struggles of solving new problems deepen their understand­

ing of the process of science and engineering. They are introduced to 

the importance and value of communicating their work. 

I am Impressed with the supportive, enthusiastic community 

that ensures that SURF remains a rich and dynamic program. The 

mentors and their research groups, the SURF Board, the SURF 

Administrative Committee, donors, alumni, volunteers, corporate 

and foundation representatives, and administrative staff - all of 

these individuals and groups contribute to the success of SURF. The 

commitment of almost I 000 people to SURF and the undergraduate 

research experience builds strong bridges among constituencies that 

are very important to Caltech. Thank you for your leadership, your 

support, your hard work, and your loyalty to SURF and to the 

Institute. 

As SURF enters Its third decade, we look to the future with 

optimism. We will work hard to ensure that all Caltech students who 

choose to participate in research have the opportunity. We will con­

tinue to move toward our goal of fully endowing the SURF program. 

We are committed to maintaining continuity while encouraging 

vision and responsiveness to the changing requirements of our facul­

ty and the undergraduate researchers with whom they work. SURPs 

future is bright with the creativity and synergy generated In the 

community of researchers and scholars. Excelsior! 

David Baltimore 

President 

The 1998 SURF program Is dedicated to Dr. Thomas E. Everhart, 

President Emeritus, In honor of and with great appreciation for his 

strong commitment to SURF, his enthusiastic support, and his efforts 

to strengthen the program. His advocacy for the program during his 

presidency built a legacy that will benefit students and their men­

tors far Into the future. Through this dedication, we are proud to 

honor his significant contributions to SURF and to undergraduate 

research at Caltech. 



FROM THE SURF BOARD 

his year we celebrate SURF's 20th binhday! Even 

the original founders of the Summer Undergr, duate e earch Fellowships had no idea of the phenom­

enal success the program was going to enjo, . ounde 979 with 18 students and 17 faculry. SURF 

has served over 2,475 students and has be me a model f r similar programs at universities throughout 

this country and abroad. This year 293 students, including 99 &om other institutions, participated in 

SUR.F. To date, over 19% of all living Caltech alumni who received their bachelors degree from the 

Institute have SUR.Fed. Close to 17% of SURF students become co-authors of peer-reviewed articles. 

present at conferences. or contribute to technical reports. 

SURF has pas ed through its infancy, childhood, and 

adolescence, and has now come of age. Unlike biological 

phenomena. SURF has many parents - each one giving 

birth to a new dimension of SURF. This growth has 

greatly expanded the opportunities for each SUR.F stu­

dent to grow personally as well as professionally. An 

important aspect of SURF is the encouragement of each 

student to believe that she or he can accomplish tasks that 

others have not. SURF students not only interact with 

brilliant researchers, but also with local and national leaders in society. 

SURF has also enabled Caltech and JPL to strengthen its ~ colDllllltdcf~ a centered 

around bright and enthusiastic students being coached by mentors, alumni, and c~illanbers of 

the greater Caltech/JPL family. SURF will survive as long as young people and leaden at Caltech and 

JPL wish to work together in expanding our knowledge of the universe. SURF has helped Cahii:cblWL 

maintain the model of a community enthusiastically endorsed by the late Ernest Boyer of the Carnegie 

Foundation. He stated that a campus community should be purposeful, open.just, disciplined, caring. 

and celebrative. 

As suggested by Derek Bok, former president of Harvml University, "Research is an expression of 

optimism about the human condition - that a deeper and more complete understanding is possible, 

and that things can be better." 

Robert P. Sharp, Robert P. Sharp profeaor of geology, Emeritus, has enthusiastically stated, "There 

is room for energetic young people working at the edge of human knowledge." This is especially bUe 1f 

Fredrick H. Shair 
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students are assisted by leading researchers who are also interested in the students' personal and 

professional development. 

Those of you who have been involved with SURF know that it has taken a family and an 

extended family to bring SURF to where it is today. Congratulations to you all! 

Undergraduate research did not begin with SURE It has always been a pan of Caltech. but it was 

insrirurionally fragmented. For example, Ernest s,,;ft pointed out to me that Arthur Noyes inrroduced 

undergraduate research into the chemistry curriculum upon his arrival in 1920. I asked Ernest his ,...,..,,,.,..,...-.., 
advice. He thought a bit. and came up with thn:e suggestions; first. make it 

students in one field can do research in another discipline; second. help them 

outside of Caltcc::h are interested in their development; and 6mD.y. mse aili:•ilovl'* 

SUllP • deeply indebted to the Oibch faculty, the JPL t.ecbnical staff, the Caltech alumni, 

SURF .Administr:ative Committee, the SURF .Board, the SURF Student Advisory Council, and our 

donon - the program would not be what it is without their support. Special thanb go to Susie Clark. 

Cami Casey, Cherri Brown, Bill~ and Terry Cole. Re6ecting on the early days of SURF, I 

recall the profound contributions made by Ed Baum, Art Adams, Hugh and Audy Lou Colvin, Samuel 

and Frances Krown, Bill Lang. and Ed Posner. 

Finally, let me say that of all the people who helped gi1e birth to SURF and telt aft the gmwing 

pains, Carolyn Merkel stands at the '1el'}' top for plOViding c:mtiYe and a•sr•med lcadenbip, patience. 

and love. Without her vision, SURF would hnie ~ 1nstory, ..tier than help to make it. 



TWENTY 

YEARS 

OF SURF 

.llurpli 
Goldberger 

Eduurd Baum, Carolyn .\/erkel, and SL'RF fo1111der 
Fred Sliair 

SL.RF m1de111s Km U bbrecht 
and ]11lra Kornfield 

Samutl aud Frd1rces Kr-i.ni'f1 

Sl'RFi11,1? thro1~eh tltc '~\?cs: 

An historical timcli11c 

1979 
SURF is founded by Caltech 
Professor of Chemical 
Engineenng Fred Shair. With 
staff support from Carolyn 
Merke., the summer program 
starts off with a budget of 
$36.000 to fund 18 students for 
a I 0-week research penod. 

Caltech President Marvin L 
Goldberger pr<11ses the new 
program, which has 1n its 
first class senior Kenneth G. 
Ubbrecht now a Caltech 
professor of physics. working 
under the sponsorship of 
Professor of Physics Steven E. 
Koonin (currently Caltech vice 
president and provost). 

1980 
Senior Development Officer 
Edward Baum JOins the SURF 
team and launches SURFs 
successful fundr<11s1ng compo­
nent. introducing corporate 
representatives and members 
of The Associates and the 
Alumni Assoc1at1on to the 
SURF program. 

1981 
Caltech Junior Julia A Kornfield, 
current ly a Caltech associate 
professor of chemical engineer­
ing. SURFs dunng the summer 
under the auspices of professor 
of physics Jerome Pine. 

1981 
Associates Samuel and Frances 
Krown become SURF's founding 
donors. contnbuttng the first gift 
to SURF. 

3 



Betry .Vickerso11 

1983 
Samuel and Frances Krown 
establish the first SURF endow­
ment Samuel enthusiastically 
and tirelessly recruits new 
friends and donors, and with 
Fred Shair establishes the SURF 
Board, a voluntary support 
organization consisting of 1nd1-
viduals dedicated to the educa­
tJonal values of undergraduate 
research at Caltech. and who 
contnbute their advice, encour­
agement and financial support 
to the ftedgling SURF program. 

Assooate Betty Nickerson 
organizes the first annual SURF 
Kickoff Dinner at the 
Athenaeum, featuring SURF stu­
dents presenting their research 
to faculty, staff. and donors. 

Lew Allen, director of the jet 
Propulsion Laboratory OPL). 
and Terry Cole. ]PL chief 
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Lew Alle11, direaor o[JPL, 011d 

Terry Cole bri11g SURF to ti"' Lob 

Jeauu.it Cass, creator of the SURF comnumica· 
tiorzs progr1Jm, cl1a1s u1r1/1 SURF smdems 

H11glr Colvin, 

SURF Jrie11d 
SURF'84 

technologist bnng SURF to 
the Lab, where two students do 
projects. The ]PL undergraduate 
research experience differs 
from the campus projects in 
that students become team 
members and often have a 
deliverable component at the 
summer's end. The program 
ftourishes and grows each 
summer: 

Jeannie Cass creates a com­
munication program to help 
students prepare for their final 
oral presentations. Now an 
integral part of SURF, the com­
munications component has 
grown and evo!ved over the last 
15 years. with Mary Ann Smith. 
a communication consultant 
now leading the effort 

1984 
The SURF Adm1nrstrawe 
Commrttee is formed by 
President Murph Goldberger. 
with representation from each 
academic division and ]PL 
Charged with the planning and 
administration of the SURF 
program, the committee also 
advises on long-term planning 
and development of the pro­
gram and possible related 
programs. 

Roundtable D.scuss1ons 
become part of the SURF 
expenence. giving small groups 
of students the chance to 
rreet with leaders 1n academia. 
industry. or government to 
discuss topics of interest to 
the students. 

Special seminars on career 
planning and graduate school 
applications are held for the 
first ume. 

Samuel Krown introduces 
fellow Associate Hugh Colvin to 
SURF. Hugh becomes an enthu­
siastic supporter and provides 
strong financial leadership by 
establishing rnne endowments. 
Actively involved, he attends 
seminars and other gatherings 
of students and mentors. and 
ntroduces SURF to several 
others who also became good 
fnends and strong supporters. 

Sl.;RF '86 

1985 
The 1985 program is dedicated 
to Caltech ementus professor 
Ernest Swift. in recognition of 
his early participation in under­
graduate research dunng the 
1920s with Arthur Amos 
Noyes. A new tradition 1s born; 
each year at the Kickoff Dinner 
the program s dedicated to an 
individual. usually emeritus facul­
ty. 1n recognition of his/her 
commitment and contributions 
to undergraduate research and 
education. 

For the first nme three 
SURF students are invited to 
speak at Alumni Seminar Day. 
Subsequently the Alumni 
Assooation assumes the task 
of providing session chairs for 
SURF Seminar Day. 



The Alumni Association 
appoints a liaison to the SURF 
Board, and the Association 
starts a tradition of providing 
one SURF student stipend each 
summer. 

The first non-Caltech student 
Cornell student Leila Belkora. 
does a SURF project wrth 
Drs. Alan Hams and Steve 
Ostro atjPL 

Two Caltech students do off­
campus SURF projects under 
the auspJCes of a Caltech faculty 
mentor and a mentor at anoth­
er unJVersity for the first ume. 

SL'RF Board 

• 
1987 
SURF emerges on the national 
front at the first National 
Conference on Undergraduate 
Research, held at the University 
of North Carolina at Asheville. 
Three SURF students attend 
the conference, and Fred Shair 
becomes a member of the 
Governing Board. For the first 
time, many university faculty 
realize that undergraduate 
research 1s becoming an impor­
tant academic experience at 
colleges and unJVersrties nauon­
wide. While most students 
work 1nfonmally with faculty at 
their instrtutions. SURF stands 
out as an excellent and unique 
model of an 1nstrtuuonalized 
program: at Caltech 

711omas E. Everlrart 

• all students receJVe stipends 
rather than a mix of academic 
credit and wages: 

• stipend support is raised from 
pnvate, external sources: 

• SURF 1s responS!Ve to tne 
particular needs and interests 
of rts participants: 

• the research expenence 1s 
enhanced with other pro­
grammatic activities-seminars, 
discussions. a communicauons 
program, social and cultural 
actJvities-and has wntten and 
oral reporting requirements: 

• wrth 19 percent of the e ligible 
student body participating, rt 
1s proportionally the largest of 
the undergraduate research 
programs. 

1988 
Thomas E. Everhart becomes 
Caltech president "I am pleased 
to have joined an institution 
where the hard work and sup­
port of so many dedicated peo­
ple have resulted 1n a superb 
program such as SURF," he said. 
"I look forward to being a part 
of SURF's continued growth:' 

SURF adm1nistrat1on becomes 
a line rtem 1n the Institute 
budget 

SURF celebrates rts I 0th 
anniversary. 

Jack Robern with 

SURF group 

• 
1989 
Northern California Associates 
establish a SURF endowment. 

Fred Shair leaves Caltech to 
become Dean of Natural 
Sciences at Cal State Long 
Beach and Carolyn Merkel 
becomes director of SURF. 

Terry Cole becomes chair of 
the SURF Administrative 
Committee. 
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First MURF group 

1990 
Dr. Wr 1am M. Whnney. a 
Caltech alumnus. JPL division 
technologist. and a member of 
both the SURF Administrative 
Committee and the SURF 
Board. creates the Monday 
Evening Career D1scuss1ons to 
help students make short-term 
educational and professional 
decisions 1n the context of 
long-term life and career goals. 
The program becomes a 
dynamic, 1nteracuve. seven­
sess1on senes that addresses a 
range of issues that students 
face as they complete their 
undergraduate degrees. apply to 
graduate schools. or commence 
careers. 

SUSle Clark io1ns the SURF 
staff 
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Caltech hosts "EUREKA" coriferrnce Ray au,,,,, S l'RF 

Board drarr 9 /-9Z 
Frrd Shair mtives au asteroid 

1991 
Caltech hosts "EUREKA.'' the 
5th annual National Conference 
on Undergraduate Research 
(NCUR); close to I • I 00 stu­
dents. faculty. and administrators 
from colleges and uruverslbes 
across the country attend to 
hear student presentations and 
a panoply of superb plenary 
speakers. 

David Van Essen. then a 
Caltech professor of biology. 
organizes the M1nonty Under­
graduate Research Fellowships 
(MURF) program to increase 
the number of underrepresent­
ed students 1n biology and 
chemistry. Nine students partici­
pate tne first year. 

SURF becomes an interna­
tional program when two stu­
dents from the United Kingdom 
partlopate 1n SURF 
atJPL 

1991 
nsutute agrees to underwnte 
SURF stipends against future 
fundra1sing. 

199] 
SURF founds. and Caltech 
hosts. the first annual Southern 
California Conference on 
Undergraduate Research 
(SCCUR). Modeled on NCUR, 
SCCUR is multJd1saplinary. 
1nclud1ng the sciences. mathe­
matics. eng1neenng. humanrt1es, 
and the fine and performing 
arts It 1s a unique opportunity 
for students to discover how 
research 1s done 1n the vanous 
disciplines. 

The SURF Board votes to 
increase the endowment and 
other sources of revenue and 
not to seek agency funding 
because federal sources remain 
uncertain from year to year. 

1994 
Caltech hosts second annual 
SCCUR. 

For the first time, all funds for 
student supends are received 
by March I. when applications 
are due! 

Robert C. Perpall creates the 
Dons S. Perpall SURF Speaking 
Awards to recognize the best 
oral presentations given on 
SURF Seminar Day Students 
receive cash awards: $500. first 
prize; $300. second: $200. third. 
The purpose is to provide an 
incentive for students to devel­
op the excellent communica­
tion skills that w1 benefit them 
1n their future careers. 



Phylis Hosey and her 
col1eagues from Caltech's 
corporate relatJons staff create 
the Small Business lndustnal 
Associates (SBIA) program. 
whereby smaJ local companies 
JOin the Industrial Associates 
program. The fee supplies one 
SURF stJpend and a contnbu­
t1on to the Caltech library 
While this program gives stu­
dents the expenence of dorng 
research 1n an 1ndustnal envi­
ronment with a deliverable at 
the end of their prc>ject. rt also 
heps build bndges wrth small 
companies. most of which have 
alumni founders or officers 

Carol Casey ions the SURF 
staff 

1995 
SURF Student Advisory Council 
(SURFSAq rs formed to pro­
vide a student voice 1n planning 
and rmp ementatJon of the 
program, to gain on-going feed­
back on activities, and to coor­
d nate social and cultural events 
for SURF students dunng the 
summer. 

Dll'id 

&ltunorr 

1996 
SURFSAC publ shes the first 
Caltech Undergroduore Reseordl 
journal (CUR}). 

.\farce/la &11.Sall esrablishes 

au.'ilrd for ttclmiclll writing 

1997 
David Balumore becomes presi­
dent or Caltech. 

Teaching and lnterd1soplinary 
EducatJon (TIDE) program 1s 
created to employ the creativity 
and expertJse of students and 
faculty workmg together to 
develop educational opportuni­
ties. matenals. methods, or cur­
nculum. 

]PL Undergraduate Scholars 
OPLUS) program rs formed. 
Fred Sha1r. now manager of 
educational affairs at JPL creates 
the program to recognize the 
top students at southern 
Califom1a community colleges. 
]PLUS scholars have the oppor­
tunity to compete for a SURF 
award at some time dunng 
tneir undergraduate careers. 

1998 
For the ';rn tJme. Caltech 
Ment Scholars may partc1-
pate 1n SURF 1n the sum­
mer preced ng their fresh­
man year. Twenty-two frosh 
SURFs J01n the 1998 SURF 
class. 

Marcella Bonsall estab-
1shes the Marcella and Joel 
Bonsall SURF Prize for 
Technical Wnt1ng. to recog­
nize and encourage excel­
ent technical wntmg of 
research results. The first 
pnzes w1I be awarded rn 
1998. With cash awards of 
$SOO for first pnze: $300, 
second; and three $200 
third pnzes. 

The Beckman Scholars 
Program 1s created by a 
generous grant from the 
Arnold and Mabel 
Beckman Foundation. The 
program rn the DTVis1ons of 
Biology and Chemistry and 
Chemical Engrneenng gives 
students the extraordinary 
opportunity to work on a 
research project with a 
mentor for two summers 
and the 1ntervenrng aca­
demic year. 

The MURF program has 
grown to 20 students. 
Through grants from the 
James Irvine Foundation, 
the Ford Motor Company. 
and General Motors, 
MURF 1s expanded into the 
DMSlons of Physics. Mathe­
matics and Astronomy and 
Engineenng and Applied 
Science. 

The SURF endowment 
now provides about I 2 
percent of the funds 
required for annual stJ­
pends. Since 1983. 30 1nd1-
vidual endowments have 
been created that support 
one student 1n perpetuity; 
students supported by 
endowments bear the 
endowment name. iust like 
named professors. 

Approximately 25 per­
cent of the eligible Caltech 
students now partJc pate in 
the program each summer; 
I 00 non-Caltech students 
are part of the 1998 pro­
gram. with students repre­
senting US 1nst1tut1ons as 
well as countries 1n Europe. 
Eastern Europe. and Asia 
Twelve Caltech students 
worked 1n Turkey. Czech 
Republic, Hong Kong. 
England, Scotland, Singa­
pore. Russia Denmark. 
China. and Switzerland. 

Student Sbpends are now 
$4,000 each for a total 
budget of close to $1.2 
m ion for 293 students. 

SURF celebrates rts 20th 
yearl 
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FROM THE SURF 
ADMINISTRATIVE 
COMMITTEE 

the Caltech community in celebrating the 20th 

marks of the strength of the program in chis 

he SURF Administrative Committee joins 

've ary of the SURF program. One of the hall­

·s the affiliation of related undergraduate 

research and teaching programs with SUR.E ching and Interdisciplinary Education 

Terry Cole 

(TIDE) program was affiliated. Also the AdComm is pleased to welcome the JPL Undergraduate 

Scholars QPLUS) program as a new affiliate to SURE This program. sponsored through NASA, provide 

for top science and engineering students from 25 outhern California community colleges the opportu­

nity to participate in the SURF program. It seems most appropriate chat JPLUS is dedicated to the 

memory of the lace Prof. Robert Leighton of Caltech. In 1998 the Freshman Merit Scholar SURF 

program was launched. Finally the Minority Undergraduate Re earch Fellowship has chi year grown 

from a biology and chemistry program to include the Physic , Math, and Astronomy and the 

Engineering and Applied Science divisions. We wish to express our deep gratitude to Dr. Marcella 

Bonsall for her generosity in establishing the Marcella and Joel Bonsall Prize for technical writing, 

which will be inaugurated chis year. 

The SURF Administrative Committee sets the academic policies of the SURF program, 

oversees the intellectual standards, and advises the Caltech Administration on long-term plans for 

development of SURF and programs relating to SURE The committee consists of faculty from each 

of the Instituce's academic divisions, senior members of che JPL technical staff, student representatives, 

and members of the Caltech administrative staff, including the SURF director. All of the faculty 

members of the committee are or have been SURF mentors. 

In addition to overseeing and planning. the committee participates in SURF directly. Its mem­

bers review all of the students' research proposals-more than 300 chis year. Members of che committee 

participate in judging the competitors at the Doris S. Perpall Speaking Awards and will assist in review­

ing the students' final reports for the Marcella and Joel Bonsall Prize for Technical Writing. 

SURF has become a robust program over its 20-year hiscory. We look fonvard to building on its 

strength as we plan for the third decade. 
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he SURF Studem Advisory Council (SURFSAC) serves as a liaison between 

ntors, and the SURF office. To help students ma.x:imize their summer learning 

ndeavored to bring together the community of mentors and the community of 

environment, active communication between the students and their mentors 

FSAC planned and organized several events throughout the summer to allow studems 

ract with each other. Some examples included a beach tr ip, a Magic Mountain trip, and 

events. The success of these events was an important aspect of the summer, because it 

dems from different cultural , academic, and social backgrounds, brought together by 

n interest in science. to spend rime sharing dreams and a fun day outside of their 

busy research schedules. 

We organized weekly student-mentor dinners. Two or three profes­

sors dined with approximately ten students at an off- campus restaurant. 

These dinners gave students and memors an opportunity to get to 

know each other in a casual setting. Professors were eager to know 

what student life was like, and what students aspired to do after college. 

The students were also very willing to talk about various aspects of 

college life with the professors and to learn about the life of a research scientist. Personally, 

I enjoyed an extremely pleasant experience dining with Professors Masakazu Konishi and 

Sunney Chan, and learned a great deal about Chinese cooking. SURFSAC would like to thank 

Professor Steven Frautschi, Dr. Fredrick Shair, and Dr. and Mrs.John Roberts for providing us 

with the funding to organize eight student-mentor dinners this summer, almost twice the 

number held last year. 

SURFSAC also edits and publishes the Caltech U11dergrad11ate Research ) 011mal, a collection 

of the best technical papers written by students on their summer research at Caltech. This year 

there \viii be a technical writing prize from an endowment given to SURF by Dr. Marcella 

Bonsall. 

Throughout the academic year, SURFSAC will dedicate its efforts to building a strong 

community of researchers by speaking to incoming freshmen, high school teachers, and 

prospective students. Working \vith SURFSAC has been a rewarding experience for all of us, 

and we are pleased to have been able to contribute to the SURF program. 

FROM 
THE SURF 
STUDENT 
ADVISORY 
COUNCIL 

Minoree K ohwi 

!vfinoree Kohwi, Paul Kim, 

and Candace Chang 
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DIRECTOR ' S 
REPORT 

Carolyn Merkel 
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e mark an important milesrone as we march 

nto the third. Over the 20 years, SURF has 

gether on problems of mutual interest gives SURFers 

on into the life of the research scientist or engineer. 

and techniques, ask new questions at the forefront 

, communicate the results of their efforts, and gain 

s. SURF students have a strong advantage as they 

or enter jobs in industry. To date, more than 2,475 

ill-(pl.ij~iii~ in SURF with close to 700 mentors. We have much 

to celebrate! 

I 998 SURF Highlights 

T his summer was the largest 

SUR F program ever with 293 

students participating. 

We are delighted to announce the 

establishment of the Marcella and Joel 

Bonsall SURF Prize for Technical 

Writing. Dr. Marcella Bonsall estab­

lished the prize as an incentive for 

students to wri te excellent technical 

papers and to encourage them ro 

develop writing skills that will benefit 

them throughout their careers. 

Students will receive cash awards: 

SSOO, fi rst prize; $300, second; and 

three S200 third prizes; five honorable 

mentions. The prizes will be awarded 

in December 1998. T he winning 

papers will be published in the Caltech 

U11dergrad11ate Research ]011mal. Our 

deepest gratitude to Marcella for cre­

ating this prize! 

I want to express my deep 

personal gratitude to Carl and Shirley 

Profile of the 1998 Participants 

Division Total ,\.'umber i\.r umber ef 1\J'11mber of X 11111ber ef 
ef S111dmts Caltech St11de11ts i\.'on-Caltech Research 

Students ,\1eutors 

Biology 59 38 21 32 

Chemistry and Chemical Engineering 35 22 13 22 

Engineering and Applied Science 51 38 13 26 

Geological and Planetary Sciences 14 13 1 10 

Humanities and Social Sciences 7 4 3 4 

Physics. Mathematics. and Astronomy 57 40 17 31 

Jet Propulsion Laboratory 43 12 31 25 

Small Business Industrial Associates 7 7 0 5 

Off-Campus 8 8 0 8 

International 12 12 0 12 

293 194 99 175 



Larson for the establishment of the 

Carolyn Merkel SURF endow­

ment. 1 am honored and profoundly 

moved by their generous gesture of 

support of the SUR.F program and 

their confidence in me as director 

of SURF. This endowment will 

support a student each year, and I 

look forward to following che 

progress, joys, and struggles of these 

students. On behalf of che future 

Merkel SURF students: Thank you! 

We are delighted that Professor 

of Physics Lee Smolin from 

Pe1msylvania State University gave 

the first SURF seminar day plenary 

address on "Why Ts the Universe 

Hospitable to Life?" This presenta­

tion was a capstone to SURF 

seminar day and a firring celebration 

of 20 years of SUR.E 

The SUR.F Student Advisory 

Council held eight mentor-student 

dinners rhis summer to encourage 

informal interaction and strengthen 

the community of researchers and 

scholars. We thank Professor Steven 

Frautschi, Dr. Fred Shair, and Dr. 

and Mrs. Jo hn Roberts for the 

generous contributions in support 

of these dinners. 

This year we began several new 

programs based on the SURF 

model o f faculty and students work­

ing together on problems of mutual 

interest. To reflect the diversity of 

programs, we changed our name to 

the Student- Faculty Programs (SFP) 

office to better describe its chang­

ing nature. The new programs 

include: 

Beckman Scholars: Through 

a generous grant from the Arnold 

and Mabel Beckman Foundation , 

Candace Chang, Ming Chen, Brent 

Kious, and Daniel Levy, all students 

in biology, chemistry, and chemical 

engineering, were awarded 

Beckman Scholarships. These grants 

allow chem to undertake research 

over the course of two sum111ers 

and the intervening academic year 

with faculty mentors. We applaud 

che Beckman Foundation's i11itiative 

in encouraging and supporting 

innovative, in-deprh undergraduate 

research experiences for our stu­

dents. These students also receive 

funds to travel to conferences or 

meetings, and they will attend a 

special symposium in July 1999 

when Beckm an Scholars nation-

wide will report on their projects. 

The Beckman Scholars will be 

recognized in the commencement 

program when they graduate. 

Calteclz .'vlerit Scholars: 

The Institure initiated a new pro­

gram for its Merit Award-winning 

entering freshmen. For the first time 

chis summer, they were offered the 

chance to do a SURF project with 

a faculty mentor preceding their 

freshman year. We welcomed 22 

Frosh SURF students. Students 

and faculty alike expressed great 

enthusiasm for chis program. 

MURF: For the past seven 

years. the Minority Undergraduate 

R esearch Fellowships (MUR.F) 

'"II MY "91UT, EYEDTHllG 

WAS 'SllJECT TO CHANGE, FIOM 

ME to CffALLEllGE ASSUMPTIOllS -

TO lr.tPPiET DATA OTHER THAii 

JUST COLLECTING n.• 

- Clriloplra E. Kunz, Sidney R. 
an4 Nacy M. Pttmm SURF Fellow 
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program has encouraged under­

represemed students to pursue 

careers in biology and chemistry. 

Grants from the Howard Hughes 

Medical lnstirure and Amgen have 

supported MURF during this 

period, allowing it to develop and 

mature. This year, through generous 

grams from The James Irvine 

Foundation, General Motors, and 

Ford Motor Company, we expanded 

MURF into physics and engineer­

ing. With this growth and diversiry, 

the administration of the program 

moved imo the Student-Faculry 

Programs office under rhe coordina­

tion of Carol Casey. 

JP LU S: Fred Shair, manager 

of educational affairs at JPL, created 

the JPL Undergraduate Scholars 

QPLUS) program to recognize and 

encourage outstanding potential in 

communiry college students major­

ing in engineering, math, computer 

science, and phy ical science. The 

program awards scholarships during 

the students' communiry college 

years and gives them the opportuniry 

to compete for a SURF during their 

undergraduate careers. We were very 

pleased that two ]PLUS scholars, 

Guy Genevier from Pasadena Ciry 

College, and Scott Kemp from 

Moorpark College, applied for and 

were awarded S URFs this summer. 

TIDE: This summer was the 

second for the Teaching and 

Imerdisciplinary Education (TIDE) 

program. Sixteen students worked 

~vith Caltech faculry and JPL staff to 

12 

develop computer-based reaching 

tools for the Caltech courses or 

work on educational curriculum. 

S URF srudents broadened their 

horizons this summer. Twelve 

students worked with mentors in 

foreign coumries including Turkey, 

Czech Republic, Hong Kong, 

England, Scotland, Switzerland, 

Singapore, Russia, Denmark, and 

China. The experience of applying 

for and conducting undergraduate 

research in a foreign country, as well 

as having the opportuniry to live in a 

different culture for a summer, 

expands students' perspectives and 

broadens their experiences. Parandeh 

Kia, director of the Office of 

International Programs, Kevin 

Austin, director of the Counseling 

Center, and Ivana ikolic, a former 

international SURF student, held a 

special program addressing the issues 

and questions that students will face 

as they establish themselves in other 

cow1tries for the summer period. 

Eight students worked \vith 

faculry in various fields at other US 

colleges and universities. The oppor­

tuniry for our students ro spend a 

summer in a laboratory ar another 

institution gives them new experi­

ences to enrich their Caltech careers 

and broaden their views of the 

academic culture. These students are 

able to participate off campus 

through cost sharing arrangements 

for their stipends. 

1998 Funding Profile 

Faculry grants, mentors, 
and Institute sources 

Individuals, Corporations, 
Foundations 

JPL 

Endowment 

Minority Programs 

SURF Funding 

E ach year we depend upon the 

generous contributions of SURF's 

many donors-individuals, founda-

tions, and corporations-to help us 

build a robust financial base. All gifts 

are used to supporr student stipends. 

The stipend this summer was 4,000. 

With 293 students in the SURF 

program this year, the total stipend 

budget for 1998 was close to $1.2 

million. The gifts from our loyal 

and committed friends ensure that 

students can continue to have the 

unparalleled opportun.iry to engage 

in undergraduate research. SURF is 

unique in the country in that over 

60% of the funds are raised from 

external, non-federal sources. 

Donors contributing the 

amount of a student stipend, or 

more, by annual gifts or through 

endowment, are listed in all SURF 

materials and other references with 

the names of the students supported. 

They receive a written inrroduction 

to the student and may have the 

opportunity to meet him or her at 

special events. The donor-student 

dinner is a popular, informal event to 

41% 

28% 

13% 

12% 

6% 



give contributors the opportunity 

to meet students supported by their 

gifts. All donors are listed on page 39 

of the annual report. 

1998 SURF PROGRAM 

AND ACTIVITIES 

Professional 
Development Series 

D r. William M . Whitney, BS '51 Ph 

and member of the SURF 

Administrative Comminee and 

SURF Board. started the profession­

al development series in 1990. This 

informal, interactive eries addresses 

issues students will encounter as they 

begin their career in industry or 

attend graduate school. The purpose 

of the sessions is to help students 

make their long-term career deci­

sions in the context of their life and 

career goals. We are deeply indebted 

to Bill for having conceived, 

planned, and executed this highly 

uccessful program. Many students 

have e:>q>res ed their gratitude for 

the discussions as they begin to 

make the decisions that will impact 

the next few years of their lives. Bi LI 

has been invited to present the core 

of this message at the ational 

Conference on Undergraduate 

Research, the Southern California 

Conference on Undergraduate 

Research, and at the University of 

California at Irvine Undergraduate 

R esearch Symposium. This summer's 

sessions and their participants were: 

111inking Abo111 Careers: 

Decisioris! Decisioris! Decisioris! Bill 

Whitney and Julia Kornfield, 

Associate Professor of Chemical 

Engineering 

Communicarion in Careers Mary 

Ann Smith, communications consul-

tam, and Carolyn Merkel 

Sciemists as Speakers David L. 

Goodstein. Professor of Physics and 

Applied Physics: Frank J. Gilloon 

Distinguished Teaching and Service 

Professor 

Wam to Starr Your Oum Business? 

Talk With Some People Vl110 Have 

Done It ! Edward Lambert, BS '82 

ChE, Managing Director, Meridian 

Ventures, Inc., and Lawrence Gross, 

BS '83 Eng, President/ CEO of 

Knowledge Adventure 

Power in rlre ivorkplace: Its Use 

and Abuse Bill Whitney and Carolyn 

Merkel 

Wliar Is Ir Like to Do Research 

for a Living? A Discussion of Research 

Environmems in Academia, I11d11srry, 

and l\"ational Laboratories Thomas 

Tombrello, William R . Kenan.Jr. 

Professor of Physic ; Louise Wannier, 

Chairman and Chief Executive 

Officer, Enfuh Technologies; Dr. 

Franyois Auzerais, Senior Scientist, 

Schlumberger-Doll Research; and 

Bryan Balazs, Scaff Scientist, 

Materials Aging and Compatibility 

Group, Lawrence Livermore 

ational Laboratory 

•DOING A SUIF WllH A l.llEIA1'm 

PIOFESSOll HAS &IV& .. .... 

OPPOll'IUNITY 10 ..... tw 

EDUCATION. AFTER --SO 



Profile of the 1998 Participants 

Frosh SURFers 

Sophomores 

Juniors 

Senjors 

Women 

Mjnorities 

Median Grade Point Average 

Average Grade Point Average 

* Caltech swde111s only, 
exc/11dingfreslrmen 

Number of SURF Students 

100 

..... 11 
0 ..... ,,. 

"' "" 0 

"" "" CXJ CXJ "" "' ~ ~ ~ ~ ~ ~ 

14 

"' 
,,. 

"' "' ~ ~ 

8% 

21% 

33% 

38% 

35% 

10% 

3.5/ 4.0* 

3..l/ 4.0* 

"' "" "' ~ "' ~ 

Graduate School: I11e S11ts 

and Bolts ef tire Application Process 

Amy Malak, Associate Director, 

Caltech Career Development Center 

with graduate student participants 

Anthony Kwasnica, Michelle 

Rojas-Soro, Claude Seywert, and 

Manha Kirouac 

Seminar Series 

E ach Wednesday at noon, members 

of the Caltech faculty or JPL staff 

presented seminars giving an 

overview of their areas of re earch. 

Speakers and their copies were: 

Frances H. Arnold, professor of 

chemjcal engineering, U1111atural 

Selection: E11zymes ef tire Future 

Paul M. Bellan, profes or of 

appljed physics. 1.Aboratory Simulations 

of Enipcive Solar Plasma Dy11a111ics 

Roger D. Blandford. Richard 

Chace Tolman Profe or of 

Theoretical Astrophysics. Black Holes­

I11e Ultimate Energy Sources 

Marianne Bronner-Fraser, 

professor of biology, Riding tire Crest: 

How the Neural Crest Forms a11d 

.\1igrates 

Michael E. Brown. assistanc pro­

fessor of planetary astronomy, 

Exploration of tire Outer Solar ystem: 

I11e Search for Planets and Super­

Comets Beyond ;ept1111e 

Charles Elachi, lecturer in 

electrical engineering and planetary 

science, Seeing tire Unseen From pace, 

in 3-D 

Torrence V. Johnson, Galileo 

Project Scientist,JPL. Europa: Ocea11s 

and Life? 

Thomas J. Meade, senior 

research associate in biology. eeing 

is Believing: .'vfonicoring in vivo Gene 

Expression by Magnetic R esonance 

Tnraging 

Cindy Weinstein, associate 

professor of literature. A Sorr of 

Adopced Daughter: Family Relations 

in Amebe/111111 Literawre and l.Aw 

E ach Friday. members of the JPL 

staff presented seminars giving an 

overview of their research to the J PL 

SUR F students. Speakers and their 

topics were: 

Patricia M. Beauchamp, Center 

for in situ Science and Sample 

Return, CISSR: Establishing Outposts 

in tire Solar System 

Robert J. Calver. Mechanical 

Systems Engineering and Research 

Division. Stellar lmeiferometry for tire 

SL"1 Program: Clrallenging cience and 

tire lnsrn1met1t 71rat Will Accomplish It 

Sarah A. Gavit, Mars Micro-

probe Project, Deep-Space 2: Probing 

tire Subsurface of ,\,Jars 

Eleanor E Helin, Earth and 

pace Sciences Division, 771e Impact 

ef "Deep Impact:" ,'\.EAT vs. 

Am1ageddon 

Margie L. Homer, Observa­

tional Systems D ivision, I11e 

Electronic l\'ose: Surveying for Life 

on Otlrer Planets 

Lute Maleki. Telecommunica-

tions Science and Engineering. 



Atomic Clocks aud Deep Space 

Explora1ion 

Kenneth H. Nealson, Eanh and 

pace Sciences Division, As1robiology 

at )PL: Searcl1i11gfor Ufe on Earth and 

Elsewhere 

Grace H.Tan-Wang. Lead 

Mission System Engineer, Deep 

Space-./ / Champollion: ample Relllrn 

From a Co111e1 

Brian H. Wilcox, Avionic 

Sy rems and Technology Division, 

Nanorovers for Solar System Exploration 

Technical Presentations 

S URF requires that each partici­

pant deliver an oral and a written 

report at the conclusion of the pro­

ject. Clear conununication of work 

undertaken is critical to the research 

process, and for many students, this 

requirement is their first chance to 

give a technical presentation. 

In 1994, Robert C. Perpall, BS 

'52 ME and member of the SURF 

Board, established the Doris S. 

Perpall SURF Speaking Award in 

memory of his late wife as an incen­

tive for students to prepare excellent 

oral presentations on SURF seminar 

day. The students giving the best 

presentations advance to a second 

round of the competition. Winners 

are selecred from a final round held 

in January. Last year's winners were 

David Tyrell, Kartik Srinivasan, and 

Keri Ryan. 

Excellent, clear writing is 

another critical skill students will 

employ throughout their careers. 

This year che Marcella and Joel 

Bonsall SURF Prize for Technical 

Writing \.vill be awarded for the firsr 

· time to recognize the best technical 

papers written by Caltech SURF 

students. Mentors will nominate the 

papers to be reviewed by a faculty 

committee. Papers muse be a clear. 

concise description of rhe work and 

results and should be intelligible to 

readers in various disciplines. The 

papers will focus only on the stu­

dent's work and how it fies into the 

related work in the research group. 

The winning papers will be pub­

lished in the Caliech Undergraduate 

Research ) 011mal. 

Conferences 

S URF Seminar Day: The 20th 

SUH.F seminar day "vas held 

O ctober I 7, L 998. Patterned afrer a 

professional technical meeting, this 

symposium gives students the 

chance to present the results of their 

research. Seminar day attendees 

include mentors, scudents, JPL staff, 

donors, alumni , parents, and other 

fri ends of the SURF program. 

All SURF students are required 

to give chis presentation. Preparing 

the talk help the student review the 

derails of the work and determine 

the aspects of it chat make it intelli­

gible and interesting to others. 

Clearly communicating the natu re 

and substance of one's work is criti­

cal, and chis requirement gives stu­

dents experience that "vill be useful 

throughout their lives. 



SURFers Win Awards 

at Commencement 1998 

50% of the studencs receiving their BS degrees 
had completed a SURF 

55% of the studencs graduating with Honor 
were former SURFers 

58% of the students receiving prizes ar 
Commencement were SURF students 

Congratulations SURFers! 
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N ational C01iference on Under­

graduate R esearch (J\lCUR) Sudipta 

Bardhan, Teo Der-Stepanians, Mary 

L. Mosier, Keri L. R yan, Kartik A. 

Srinivasan, and David E. Tyrell repre­

sented Caltech at the twelfth 

NCUR held at Salisbury Stare 

University in Maryland in April. 

More than 2,000 students, faculty, 

and administrators from colleges and 

universities nationwide attended rhis 

conference which features the stu-

dents' presentations of their research. 

All disciplines that students study in 

college are represented at the con­

ference, and students discover how 

research is carried out and reporced 

in fields other than their own. 

Caltech hosted NCUR in 1991. 

S owhern California Coriference on 

U11dergrad11a1e Research (SCCUR) 

California State University Los 

Angeles hosted the fifth SCCUR in 

ovember 1997. More rhan 400 

students, faculty, and administrators 

from institutions in the region par­

ticipated in the conference, includ­

ing several from Caltech.The SURF 

team started the conference in 1993 

to enable local students to attend a 

multidisciplinary conference of their 

peers. Caltech hosted rhe first two 

SCCUR conferences. 

Special Event 

W e again thank Dr. and Mrs. 

George Boone for arranging a VIP 

cour enthusiastically attended by 25 

SURF students at the Huntington 

Library and Art Museum and for 

hosting a lovely reception in their 

beautiful sculpture garden following 

the tour. 

THE SURF TEAM 

S URF could not have become the 

vigorous and dynanuc program it 

has become without the dedication 

and loyalty of almosr 1,000 people 

each year. For each SURF student, 

there are many other individuals 

working to ensure he or she has the 

unparalleled chance to do under­

graduate research. 

Mentors coach their students in 

the process of science or engineer­

ing; postdoctoral scholars and gradu­

ate students, and other laboratory 

staff and technicians work side-by-

side with our students to teach them 

the skills and techniques they need 

to carry out their work. The SURF 

Board provides wise counsel and 

generous support to maintain the 

vigor and quality of the program. We 

deeply appreciate their commitment 

to the excellence of this program. 

The SURF Administrative 

Conunittee oversees the academic 

and pedagogical aspects of the pro-

gram. They also review an ever 

increasing number of student pro-



posals every year. The SURF 

Student Advisory Coucil is charged 

with helping to srrengthen the com­

munity of researchers. They brought 

together students and mentors for 

informal dinners, coordinated social 

and cultural evencs, and helped cre­

ate a SURF student network. Staff 

in many departmencs work behind 

rhe scenes on the administrative 

details necessary to allow students to 

live and work on campus. SURF 

could not succeed without the gen­

erous and committed support of its 

many financial sponsors. This large 

cadre of loyal friends has helped 

SURF to develop and mature. 

Thank you, one and am 

I also want to extend my personal 

thanks to the Tiffany ream in the 

SFP office--Carol Casey, Susie 

Clark, and Cherri Brown. Their hard 

work and dedication to SURF and 

to the students are rhe backbone of 

the administrative operation. They 

demonstrate unfailing good humor 

and perseverance in the midst of the 

chaos engendered by the questions, 

forms, phone calls, e-mail. and 

paperwork of293 students. Their 

caring and creativity make the office 

a comfortable environment for sm­

dents, mentors, and staff 

I am extremely pleased that 

Terry Cole has agreed ro continue as 

chair of the SURF AdConun fol­

lowing his retirement from JPL in 

June. H e continues as a Senior 

Faculty Associate in Chemisrry. We 

all appreciate Terry's leadership of 

and loyalty to SURF, and his bound­

less enthusiasm for science, rechnol-

. ogy, and undergraduate research. 

Special thanks to Bill Whimey 

for his continuing commim1ent to 

SURE Each year, Bill spends count­

less hours developing and coordinat­

ing the professional development 

series, serving as SURF's JPL point 

of contact, reading SURF proposals, 

counseling smdents, arranging the 

JPL seminars, and coordinating the 

JPL orientation session. H e has even 

driven mdents back to campus 

when they missed the scheduled 

bus! H e serves on both the SURF 

Board and the AdComm. Such vol­

unteers are rare, and we all deeply 

appreciate Bill's hard work and 

energy. 

I am delighted that Fred Shair 

agreed to chair the SURF Board 

this year. It is particularly fitting that 

SURF's founder return to lead this 

important group! SURF evolved 

from Fred's vision and creativity, and 

the seeds he sowed 20 years ago 

have matured into a program chat 

has reached far and touched many. 

Caltech and SURF will always ben­

efit from Fred Shair's rich legacy. 



STUDENT 

Fra11dsco Acevedo 
Embry-Riddle Aeronautical University 
Se11ior, CS/.\!la 

Samuel]. Ad/en 
Oxford University 
Junior, Physics 

Nasim Afsarmaneslr 
Senior, Bi /Art History 
Dr. a11d Mrs. George f\'. Boone 
SURF Fellow 

Yuri Agrawal 
Harvard University 
Senior, .'\·eurobiology 
Howard H11ghes Medical lnsti1111e 
SURF Fellow 

Ork1m Akill 
Sopho111ore, Bi 
Howard H11glres lvledical lllStit111e 
SURF Fellow 

Vik tor Y. Alekseyev 
Junior, C/1 
Howard Hughes Medical lns1i1111e 
SURF Fellow 

Maritza Alvarado 
University of California ac Berkeley 
Soplro111ore, Bi /J\ 'eurology 
Howard Hughes .\,fedical Iusti111te 
SURF Fellow 

Shindel Anderso11 
California Scace University, 
Los Angeles 
Junior, EE 
Ford Motor Co111pa11y AlfURF Fellow 

Vti lerie L. A11derso11 
Senior, Ph 
Class ef '3 6 Endo111111e111 Fund 

Abraham K .Ank11mal1 
Soplromore, EE/ CS 

Te1vdar T. Ansell 
Oxford University 
Senior, Ph 

Charles M. Atkin 
Senior, Plr / EAS 

Michael]. Baier 
Senior, A Ph 
Dr. Chandler C. Ross SURF Fellows/rip 
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TOPIC 

Non-Gaussian Noise in che UGO Interferometer 

PMIRR Calibration Data Analysis 

The Influence of Broadway on John Singer Sargent: 
Mrs. Willia111 Playfoir and Pauline Astor 

Local Dendritic Protein Synthesis: A Model 
for Synaptic Plasticity 

T he E)q>ression of p 15, a Potential Tumor Suppre sor 
Gene, in TGF-~ Treaced Hepacocellular Carcinoma 
Cell Lines 

Recognition of Single Base D A Mismatches 
in Restriction Fragments by Metallointercalacor 
6-[Rh(bpyh(chrysi)p+ 

Studies of Elecrrolocation in Ap1erono111s alb(frollS 

The Spectral Properties of the Skin for Laser 
Doppler Velocimetry 

A High Re olution Thermometry System for 
Use in High-Precision Measurements of the 
Physical Properties of Helium 

Annotation Layer for the Digital Light Table 

Planetary Atmospheres in the Outer Solar System 

Spontaneous Firing in etworks of eurons 

A Hybrid Two-Dimensional Sch\varz Coupling 
Algorithm for rhe Simulation of Low Pressure Gases 

MENTOR 

Kenneth G. Libbrecht 
Prefessor ef Physics 
Dennis Coyne 
.\1e111ber of 1/1e Professional S1qff 
in Physics 

John T. Schofield 
Research Scie111is1,JPL 

Amy R.W Meyers 
Curator, American Art; 711e Henry E. 
Huming1011 Library, A rt Collections, 
and Botanical Gardens; Lecturer in His10ry 

Erin M. Schuman 
A ssis1a111 Prefessor ef Biology; 
Assistant luves1igaror, Holl'ard Hughes 
.\ledical lns1i1111e 

Mehmet Ozrurk 
Prefessor ef .\./olecular Biology, 
Bilkeni L"niversi1y 
Raymond Deshaies 
A ssis1a111 Professor ef Biology 

Jacqueline K. Barton 
Arthur and ,\llarian Hanisch Alemorial Professor 
and Prefessor ef Che111is1ry 

James M. Bower 
Prefessor of Biology 

Morteza Gharib 
Prefessor ef Aeronautics 

Nai-Chang Yeh 
Prefessor ef Physics 

Herbert L. Siegel 
.He111ber of 1he Technical Srqff,JPL 

Glenn S. Orton 
Senior Research Scie111ist,JPL 

Ivan Havel 
Associate Professor, 711e llls1i1111e of Advanced 
Studies a1 Charles University and tire Academy 
ef Sciences ef 1he Czech Republic 
Pietro Perona 
Prefessor of Electrical Engineering 

David G. Goodwin 
Associa1e Prefessor of .\1ec/1anical EngineerinJ/ 
and Applied Physics 



STUDENT 

Xiaoyan Bao 
j1111ior, Bi 
Howard H11glres .\,ledical lmtiwte 
SURF Fellow 

Zliaosheng Bao 
Freslrma11 
Caltech .Vferit Scholar 

Amy C. Barr 
j1111ior, PlSc 

1'Wark 0. Barrett 
Soplro111ore, PlSc. 
Mr. and .Vfrs. Fred M. l Velis 
SURF Fellow 

Robert Barrett 
Morehouse College 
j1111ior, .Vfa/EE 
T11e Ja111es Irvine Foundation 
,\1/jRF Fellow 

Jeffrey E. Barrick 
Sophomore, Cir 
Ernest H. Swift SURF Endo11,,,1e111 Fund 

Nathan Becker 
University of California, San Diego 
Senior, Plr 

Peter J Beem ill er 
University of Rochester 
j1111ior, Molecular Generics 

Vidya Bhalodia 
J11nior, Bi 
H oward Hug/res Medical Instiwte 
SURF Fellow 

Jamie A. Bishop 
Purdue University 
j11nior, History I Political Scie11ce 

Florian Bohn 
Soplro111ore, EE 

Tanja Bosak 
University of Zagreb 
Senior, Atmospheric Science 

Micah Boyd 
University of Arizona 
Se11ior, Ph i .Via 

Kevin B. Bradley 
Seirior, PlSc!SES 
Richter Sclrolar 

TOPIC 

Characterization of a Novel Slow Inward Current in 
the rP2X7 Receptor 

A Ma.ximum Weight-Degree Constrained Subgraph 
Algorithm for Bipartite Matching and the 
Construction of a ew Scoring Function for the 
Classification of Martian Rock Samples in Computer 
Vision 

Europa/ Vostok Cryobot Testing 

Magnetic Fields and Anomalies on Mars 

Optimization of Synthetic Aperture R adar (SAR) 
Image Processing Sofuvare 

In vitro Selection of RNA-Peptide Fusions of 
Arginine-Rich Motif Proteins 

Theoretical Properties and Fundamental Limits of 
Electrostatic Actuators for Use With LIGO 

C ulture of Microorganisms for Trace Metal Analysis 

REM Sleep and Visual Learning 

Public Policy and Education Finance 

Arsenic Mobility in Sediments 

Planetary Meteorology in the Outer Solar System: 
Simultaneous Cloud-Temperature Retrieval 

Making an Improved Optical Spectrometer 

Asymmetric Spreading of the South Pacific 
Mid-Ocean Ridge 

MENTOR 

Henry A. Lester 
Professor of Biology 

Rebecca Castano 
Member of tire Tec/111ical Stqff,JPL 

Joan C. Horvath 
E11ropa/ Vostok Task .'vl.anager,JPL 

David J. Stevenson 
George Vt111 Osdol Professor of Planetary Science 

Herbert L. Siegel 
.Vfember of tire Technical Stajf,JPL 

Richard W R oberts 
A ssista11t Professor of Chemistry 

Kenneth G. Libbrecht 
Professor of Plrysics 

Kenneth H. ealson 
Senior Scie111ist,JPL; Faculty Associace in 

Enviro11111e111al E11gineeri11g Science a11d 
Geobiology; Lect11rer in E1111iro11111ental 
E11gi11eering Scie11ce 

James M. Bower 
Professor of Biology 
Gabriel Kreiman 
Grad11ace Swdem in Biology 

D. R oderick Kiewiet 
Professor of Policical Science 

Janet G. Hering 
Associate Professor of Environ111emal 
Engineering Science 

Glenn S. Orron 
Se11ior Research Scie111ist,JPL 

Kenneth G. Libbrecht 
Professor of Physics 
William P. Kells 
Senior R esearch Fellou1 i11 Plrysics 

Joann M. Stock 
Associace Professor of Geology and Geophysics 
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STUDENT 

Nicholas F. Breen 
Junior, Cir 

James A . Bresso11 
Junior, ChE 
Richter Scholar 

Katherine A. Brown 
Reed College 

J11nior, Cit 
Houiard H11ghes ,Vfedical Jnstit111e 
SURF Fellow 

Scott S. Bmce 
J1111ior, CS 
Richter Scholar 

Gifla M . B11ccolo 
Junior, PISc 

James F. Buckwalter 
Senior, EE 
.Arthur E. LA111el Memorial SURF Frmd 

Danijela B. Cabric 
University of Belgrade 
Senior, Teleco1111111wicatio11s 
Horvard H11ghes ,Vfedical Instir111e 
SURF Fellorv 

Joel E . Carrauza 
Freslmian 
Caltech )vleril Scholar 

Ja11et Casperson 
Whi011an College 
Sophomore, Ph 

Emilio Castaiio 
Freshman 
Calteclt .Vlerit Scholar 

Ramona S. Cervantes 
Mount Saint Mary's College 
Senior, Bioclr 
Ho1vard H11glres .'Wedical l11.Stit111e 
MURF Fellorv 

Ca11dace C. Clia11g 
J1111ior, Cir 
Beckman Scltolar 

Joseplt Y. Cha11g 
Sophomore, EE 
Geueral ."vlotors SURF Fellorv 

Kevin Z . Chao 
Sopltomore, Bi 
Richter Scholar 

Petm N. Chebele11 
Se11ior, EAS 
Richter Scltolar 
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TOPIC 

Mars Pathfinder - Rock Analysis 

Ejected Flows in Spin Coating 

The Conformational Equilibria of 1,2 Disubsticuted 
Ethanes as a Function of Solvent and pH 

The Proof Editor 

Synthesis and Analysis of Long Carbon Chains 
From Diacetylene: Potential Carriers of the Diffuse 
Interstellar Bonds 

A 500 Warr Half-Bridge Power Converter for 
Communication Applications 

Locating Blood Vessel Boundaries in MR Images 

Exploring Methods for Integration ofTwo 
Dimensional Interfaces and Three Dimensional Visuals 

Evaluating the Long-Term Performance of the LI GO 
Pre-Stabilized Laser 

Electromagnetic Levitation for Wind Tunnel Testing 

Crystallization of L'.-Ru(phen}idppz2+ With 
Oligonucleotide Duplexes 

Time Dependence of an Electronic Nose 

Dilacometry on Ferroelectric Ceramics 

A Mosaic Floral Organ Mutant From a T-D A 
Mutagenesis in Arabidopsis: Genetics Made Simple 

Computer Simulation of Ciliary Movement 

MENTOR 

Albert Haldemann 
Member ef the Engi11eeri11g Scajf,JPL 

Julia A. Kornfield 
Associate Professor <!f Cltemical E11gi11eeri11g 

John D. Roberts 
/11.Sciwte Professor of Cltemiscry, E111eri111s 

James R. Arvo 
Associate Professor ef Computer Scie11ce 

Geoffrey A. Blake 
Professor ef Cosmochemistry 
and Planetary Science 

David B. Rutledge 
Prefessor ef Electrical E11gi11eeri11g 

David H. Laidlaw 
Member ef the Professio11al Scaff in Biology 

James R. Arvo 
Associate Prefessor of Computer Scie11ce 

Kenneth G. Libbrecht 
Prefessor of Physics 
Richard Savage 
Afonber ef the Prefessional Staff in Physics 

Morreza Gharib 
Prefessor ef A ero11au tics 

Jacqueline K. Barron 
Arthur a11d Maria11 Hanisch Memorial Professor 
and Prefessor of Cltemiscry 
Eric D.A. Stemp 
Visiting A ssociate i11 Chemistry 

athan S. Lewis 
Prefessor ef Chemistry 

Ersan Osti.indag 
Assista11t Pr<!fessor of Materials Science 

Elliot M. Meyerowitz 
Prefessor ef Biology 
Carolyn K. Ohno 
Research Fellow in Biology 

Alan H . Barr 
Prefessor ef Comp11ter Science 



STUDENT 

MingM. Chen 
ju11ior, Ch 
Beckma11 Sdiolar 

Andrew M . Childs 
J1111ior, Ph 
Arthur R. Adams SURF Fel/0111ship 

fit K ee Chin 
Sophomore, CS 

Peter A. Chizever 
Universiry of California at Berkeley 
junior, Ph /Astroph 

Jolm D. Choder~ 
Senior, Bi 
Xencor SlJRF Fellow 

Ryan T. Chornock 
Se11ior, Ph 

Vivian F. Chow 
Sophomore, Bi 

Jason H. Cima 
Sophomore, Bi 
711omas H1111t Morgan 
SURF Endowmem Fund 

Samuel H . Chung 
junior,APh 

William I . Clarkson 
Oxford Universiry 
ju11ior, Ph 

Andrew]. Coe 
Fresh111a11 
Ca/cech .\lferii Scholar 

Brian A . Collins 
Seuior, Ge 
William H. mid Hele11 Lang 
SURF E11dowme11t Fund 

Aryn A. Conrad 
Stanford Unjversjry 
Senior, Bi 
Howard Hughes lvledical Institute 
:\lfURF Fellow 

Kristen L. Cook 
Fresh111a11 
Caltech Merit Scholar 

Alice R. Coppock 
Fresh111a11 
Caltech Merit Scholar 

E lizabeth R. Cutler 
Sophomore, EAS 
R ichter Scholar 

TOPIC 

Exploring the Strucrure of the Enzyme 
Oligosaccharyl Transferase via a ovel, Localized 
Cross-Link.ing Reaction 

Measurement of Classical Parameters Affecting 
Quantum Evolution 

Visualization ofWindscarterometer Data Using 
Painterly Techniques 

T he Visual Orbit of 12 d Boo 

Computer Simulations of Liqujd Systems 

Cosmological -body Simulations 

Purification of R espiratory Nitrate Reductase 
From Paracoa11s denitrifica11s 

Isolation of ovel bHLH Sequences From 
Vertebrate Genomes 

Visualization of Flow and Characterization 
ofTemperarure by Schlieren Imaging 

Mars Pathfinder Data Analysis 

Classification and Computer Modeling of the N eutral 
Hydrogen (H I 21-cm) Profiles of Spiral Galaxies 

Analysis of Depth-age Relationships 
on the Pacific-Antarctic Ridge 

An Investigation of the sna Subfamily Gene(s) in the 
Chicken (G. gal/us) 

Acquiring Optimal Diffusion Weighted Images for 
Calculating Diffusion Tensor Images 

Time Variation of Signal and Noise Content in 
Broadcast From JJY 

Animated Algorithms Project 

MENTOR 

Barbara lmperiali 
Prr!fessor ef Chemistry 

John P. Preskill 
Professor of 711eoretical Physics 

David H. Laidlaw 
Member ef the Professio11al Sta.ff in Biology 

Andrew Boden 
Member ef the Tee/mica I Staff, J PL 

Jerry E. Solomon 
,\If ember ef the Beck111an 111Stit111e 

Charles C. Steidel 
Prefessor ef Astronomy 

Hung Kay Lee 
Assista11t Professor, 711e Chi11ese Uuiversity 
ofH011g Kong 
Sunney I. Chan 
George Gram Hoag Prr!fessor of 
Biophysical Che111istry 

Barbara J. Wold 
Prr!fessor of Biology 

David G. Goodwin 
Associate Prefessor ef .'Hec/1a11ical Errgi11eering 
and Applied Physics 

Albert Haldemann 
.\lfember ef the E11gineeri11g Stajf,JPL 

Barry E Madore 
Director ef .'\"ED, /PAC 

Joann M. Stock 
Associate Professor of Geology a11d Geophysics 

Marianne Bronner-Fraser 
Prefessor of Biology 
Meyer Barenbaum 
Postdoctoral Scholar in Biology 

David H. Laidlaw 
.Wember ef 1he Prq(essio11al Sttiff in Biology 

David B. Rutledge 
Prefessor ef Electrical Engi11eeri11g 

Glen A. George 
Leclllrer i11 Co111p11ter Science and 
Electrical Engineering 
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STUDENT 

Karl]. D'Adamo 
Senior, ClrE 
Huglr F and Audy Lou Colvin 
SURF Endo11'111elll Fellows/rip 

Matthew W. Dawson 
Seuior, Ge 
.\1r. and Mrs. Riclrard .\/. Rosenberg 
SURF Fello111 

Michael E. De Salvo 
Sophomore 
Riclrter Scholar 

Heather L. Dean 
Senior, EE 
.\,fr. and .\frs. Roberr L. Soland 
SURF Fello111 

Micali T. Dedmon 
Senior,APlr 

Oliver E. Dial 
Senior, Ph 

Slreng Ding 
Se11ior, Cir I Bi 
Samuel P. and Fra11ces Kroum 
SURF Endou~ne111 Fund 

Ronald C. Dollete 
j111tior, EE 
AscroTerra Sl.;RF Fellow 

Steven C. Drasco 
University of California. Irvine 
Senior, Plr 

Benjamin S. Driggs 
Seuior,APlr 

Rachel]. Drummond 
University of Kent at Camerbury 
Junior, Plr 

Rejea11 Dupuis 
Mount Allison University 
Senior, Plr / .\la 

Serena M. Eley 
Fresl1111a11 

Dirk R . Englllnd 
Freslrman 
Calteclr .\lerit Scl1olar 
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TOPIC 

Using Single Particle Tracking co Measure Diffusion 
Coefficients and Other Transport Coefficients for 
Particles in Lipid Bilayer Vesicles 

A Stratigraphic Study of the 610 A.O. Eruption 
of the Mono Craters 

A Performance Analysis of the Objectivity / DB 
Database Managemem System and Its Application 
to the Digitized Palomar Sky Survey and Digital 
Sky Projects 

Olfactory-Dependent Behavior of the Locust 

Variable Frequency-Offiet Locking of Diode Lasers 
Using Beat Frequencies 

Fabrication of Optical Switches Using Electron Beam 
Nanolithography 

Design of ew Photolabile Caging Groups Based 
on Benzoin by ab initio Quantum Simulation and 
Synthetic Approach 

Laser Detection and Error Minimization 
on Terralink etworks 

Data Analysis and Visualization Software for 
UGO Data 

Fabrication of Integrated Phocodetective 
Devices for Optical Fluorescent Detection 
of Biological Materials 

Srudying Dust Marks on the Sojourner 
Camera Images 

Searching for Gravitational Radiation From Pulsars 

Microbial Characteristics of Mono Lake 

Modeling of Movement of Charged Particles 

MENTOR 

Denis Wirtz 
jolrns Hopkins University 
Julia A. Kornfield 
Associate Prc!fessor of Clremical En,f?ineering 

Kerry E. Sieh 
Professor of Geology 

Thomas A. Prince 
Professor of Plrysics 

Gilles J. Laurent 
Associate Professor of Biology and Co111p111ation 
and .'\'eural Systems 

Keith Burnett 
Professor of Atomic Plrysics, Oxford Unil'ersity 

oel R. Corngold 
Professor of Applied Plrysics 

Axel Scherer 
Professor of Electrical Engineering, 11pplied 
Plrysics, and Plrysics 

Sunney I. Chan 
George Grall/ Hoag Professor 
of Bioplrysical Clremisiry 

Glen A. George 
Lecturer in Computer Science 
mid Electrical Engineering 

Kenneth G. Libbrecht 
Professor of Pl1ysics 
Roy D. Williams 
Smior Sciemist, CACR 

Stephen R. Quake 
Assista111 Professor of Applied Plrysics 

Albert Haldemann 
.\1ember of tire Engineering Sta.ff, }PL 

Kenneth G. Libbrecht 
Professor of Plrysics 
Stuart Anderson 
Senior Research Fellow in Astroplrysics 

Kenneth H. N ealson 
Senior Scieutist,JPL; Farnlty Associate in 
Environ111e111al Engineering Sciwce mid 
Geobiology; l..ec111rer i11 Environme111al 
Engineering Science 

Melany L. Hunt 
Associate Prefessor 
of .\lecha11ical Engi11eeri11g 



STUDENT 

Cedric D . Fairba11ks 
Tennessee State University 
Senior, EnvEng 
General Morors J\1URF Fellow 

R11iFa11 
]11nior, CSl !Vla 
Richter Scholar 

David C. Fa11g 
Soplzomore, EE 
Richter Sclzolar 

Vladimir D . Fedorov 
Soplzomore, CS . 
Richter Sclzolar 

Michael A. Fisher 
Senior,AMa 
Sa11111el P. and Frances Kroum 
SURF Endou1111e11i Fund 

Michael P. Fitzgerald 
Junior, EAS 
Dr. and Mrs. Michael]. Callaghan 
SURF Fellolll 

Nathan E. Flowers-Jacobs 
Soplzo111ore, EE 
Ford Motor Compa11y SURF Fe/loll! 

Christina L. Folsom 
University of California, Davis 
Senior, Ma 

Clrarless C. Fowlkes 
]11nior, CS! Ci\'S 

E . Marie Fox 
]1111ior, Ch 
Mr. and Mrs. R obert L. Nola11d 
SURF Fellow 

K evin M. Franklin 
j unior, A Ph 
Applied Materials SURF Fellow 

Margaret A. Gabriel 
Senior, Ch 

Martha K . Gamble 
Universiry of California, Davis 
Soplzomore, Bioclz 
Howard Hughes Medical lnstiruie 
SURF Fellow 

Luis A. Garcia 
Universiry of orth Carolina 
at Pembroke 
Senior, Ch 
711e James Irvine Fo11ndation MURF Fellow 

TOPIC 

Synthesis of the Lanthanum Chromites for eutron 
Diffraction Studies 

A Proof Editor in Common Lisp 

Investigating the Effects of Atmospheric Contaminants 
on the Growth and Morphology of Snow Crystals 

Simulation of Evolution of Cooperation 

umerical Analysis of Electromagnetic Scattering 
Equations 

Interfacing With Autonomous Systems Exhibiting 
Complex Sensorirnotor Behavior 

The Quality Factor in Micro to Nanometer Scale 
Mechanical Oscillators 

The R ole of Fatigue Fracture and Erosion on a 
Cometary Surface in Support of Deep Space 4/ 
Champollion 

Mining for Image Content 

Using N MR to Determine the Conformational 
Preferences of 3-Mercaptopropionic Acid 

Low Temperature Photoluminescence U sing a 
FTIR Spectrometer 

A Comparison ofTrends in the R ate Constant 
of Charge Transfer Across P-Doped and N-Doped 
Silicon in Electrochemical Cells 

In vivo Inhibition of Gene Expression 
With Bioconjugates 

C haracterization ofWild-Type and SGS 
Para-Nitrobenzyl Esterases 

MENTOR 

Sossina M. Haile 
Assistatll Prefessor of Materials Science 

James R. Arvo 
Associate Prefessor of Co111p111er Science 

Kenneth G. Libbrecht 
Professor of Plzysics 

James R . Arvo 
Associate Prefessor ef Co111p111er Science 
Richard D. McKelvey 
Prefessor ef Polirical Scie11ce 

O scar P. Bruno 
Prefessor ef ."ipplied Maclze111arics 

John Hallam 
Swior Lecwrer, Universiry ef Edinburgh 
Stephen R. Quake 
Assistanr Prefessor ef Applied Plzysics 

Michael L. Roukes 
Professor ef Physics 

Jacklyn R. Green 
Member ef rlze Tec/111ical Stqff,JPL 

Michael C. Burl 
Member <!f tlze Teclznical Sta_ff,JPL 

John D. R oberts 
lnstit11te Prefessor ef Chemislr)\ E111eri111s 

Harry A. Atwater, Jr. 
A ssociate Professor ef Applied Physics 

Nathan S. Lewis 
Professor ef Chemistry 

Thomas J. Meade 
Senior Research Associate in Biology 

Frances H . Arnold 
Professor of Chemical Engineeri11g 
Anne Gershenson 
Postdoctoral Sclzolar in Chemical E11gineering 
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Jane Garrity 
Sophomore, Bi 
.\!fr. and .\!frs. Downie D . . \111ir II I 
SURF Fellow 

G11y Y. Getuvier 
Pasadena Ciry College 
Sophomore, .\1a/ Plr 
JPLL·s SURF Fellow 

Dipasri G/roslr 
jrmior, Ch 
Howard H11glres .\1edical lnstit111e 

uRF Fellow 

Catelyn M. Gifford 
J11nior, EAS 
Howard H11glres Medical lnstiwte 
SURF Fellow 

K imberly D. Gold 
Tennessee State University 
Senior, EE 
111e James Irvine Fo11ndatio11 
AfURF Fellow 

Cynthia-May S. Gong 
enior, Cir 

Artlr11r A. ,\;oyes SL.RF Endo11mre111 

D aniel W. Green 
Delaware State U niversity 

j1111ior, P/r 
General .\locors .\!IURF Fello111 

David K . Hammond 
enior, Cir /.\1a 

Si-ping Hatt 
Sop/romore, Plr / CS 
Richter Sc/rolar 

A ndrea R . Hasensta11b 
Senior, Ma/ EAS 
Mrs. Vt>mon L. Barrell SURF Fellow 

Garrett C. Heffner 
Freshman 
Calteclr Merit Sclrolar 

W illiam E. H iestand 
Junior, ME 
Donald S. Clark SURF E11do1vrrre111 

A ndrew W. H inman 
Harnrd University 
Senior, Cir 
Howard H11glres ,\.fedical lnstitrlle 
SURF Fellow 

Eliz abet/r]. H ong 
Freshman 
Calrec/1 .\Ierit Sclrolar 
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TOPIC 

Consrrucrion of a BAC Library for the Study of 
Magnetosome Formation in ,\.lagnetospirill11m sp. AMB-1 

Asrrometric and Photometric Follow-Up 
Observations of Near-Earth Asteroids at ASA/JPL 
Table Mountain Observatory {0.6 Meter Telescope) 

The Investigation of Electron Transfer T hrough 
a Four-Way DNA Junction 

Morion Extrapolation: Attentional vs. Transmission 
Delays? 

Photomultiplier Tube Readout Optimization 
Using a Custom Built Very Large Scale Integration 
(VLSI) Chip 

Synthesis of Novel Carbohydrate Molecules for 
Inhibition Studies of the Rlrizobi11m-Derived 
Sulfotransferase odH 

Plume Sensing and Tracking With Adaptive R obots 

Computational Study of Charged and eurral Sulfur 
Trioxide-Water Complexes 

Higgs Searches at the LHC Using et\vorked Object 
Databases 

Size and Distance Cues in Macaque Monkeys 

Evidence for Endothelin Autocrine Growth 
R egulation in Melanoma Cell Lines 

Design, Construction, and Testing of a San1ple Probe 
for Use in eutron D iffraction Experiments With 
Calcium Doped Lanthanum Chromite 

A Highly Convergent Reductive Coupling 
of Alkyllichium Reagents Across a Fully Saturated 
2 Carbon Bridge 

Magnetotaxis in Model Genetic Organisms: Sensory 
Perception of the Geomagnetic Field in C. elegans 
and D. melanogaster 

MENTOR 

Stephen R. Quake 
Assistalll Professor of Applied Physics 
Bruce A. Hay 
Assistalll Professor of Biology 

Eleanor F. Helin 
Research Sciemist,JPL 

Jacqueline K. Barton 
A rtlr11r and Marian Hanisch .'vlemorial Professor 
and Professor of Chemistry 

Beena Khurana 
Visiting Assistalll Professor of Psychology 

Fiona A. Harrison 
Assistant Professor of Physics 

Carolyn Bertozzi 
Assistalll Professor of Chemistry, University 
of California at Berkeley 
Douglas C. R ees 
Professor of Chemistry; F11ll Investigator, 
Howard H 11glres ,\lfedical lns1i1111e 

Rodney M. F. Goodman 
Professor of Electrical Engineering 
Sanza T. Kazadi 
Grad11are 111de111 in Comp111ation 
and :\:e11ral Syscems 

Mitchio Okumura 
Associate Professor of Chemical Physics 

Harvey B. N ewman 
Professor of Physics 

John M. Allman 
Hixo11 Professor of Psychobiology 
and Professor of Biology 

Paul H . Patterson 
Professor of Biology 

Sossina M. Haile 
Assist am Professor of.\ laterials Scie11ce 

Andrew G. Myers 
Professor of Chemistry 

Stephen R. Q uake 
Assistalll Professor of Applied Physics 
Bruce A. H ay 
Assisca11t Professor of Biology 



STUDENT 

Russel Howe 
j1111ior, A.\fa 
Paracel, Inc. SURF Fellow 

Vil Hradecky 
opl10111ore, Ay I Ph 

Richter Scholar 

Grace K. Hsu 
State Uni\·ersiry of ewYork 
at Stony Brook 
Se11ior, CS 
Howard Hughes ,\ledical Jns1ic11te 
SURF Fellow 

Zhao Hua11g 
Ju11ior, Ph 
Howard Hughes .\1edical hiscirure 
SURF Fellow 

U-Vok]. Hwang 
Sophomore, A Ph 
Ricluer Scholar 

Adria1111e M. Hyldahl 
junior, Env 
Ho111ell :':. Tyso11 SURF Fel/ou1 

Tanim Islam 
Sophomore, Ph / CS 

Aleksandar M . Ivanovic 
Uni\·ersity of Belgrade 

euior, Elecrronics 

Roz alie V.Jackso11 
Xavier Universiry 

J1111ior, Ch 
Howard Hughes .\ledical lnsriwte 
.\1URF Fellow 

Scott I. Jackson 
Brown University 
Se11ior, E11g 

Sto11a R . Jackson 
Sophomore, Ch 

Joan11e W.Ja11g 
Senior, Bi /Ch 
Richter Scholar 

Diana Jong 
Pomona College 

e11ior, Ph / Ay 

Kamvarpal S. Kah/on 
J1111ior, Bi 
Brisrol-.Wyers E11dowme111 Fellowship 

TOPIC 

A Graphical Method for Motif Identification 

A Search for Dwarf Spheroidal Galaxies and Globular 
Clusters Using the Digitized Palomar Observatory 
Sky Survey 

The Transitional Evolution of Parallel Digital 
Organisms 

Unmam1ed Observation of 1ematode Behavior 

Calculation of the Effective Diffusion Coefficient 
as a Function of the Parameters of a Residual 
Electric Field 

A Srudy of Below Ground Treaanenc of Arsenic 
Tainted Water 

Performance Evaluation of the LIGO O bservatory 
Technical Slab Foundations 

Modeling the A.C. Electrical Response 
of lonically Conducting Materials 

Trans-Splicing Using Mutant 3' Splice Site 

Reduction ofVisible and ear-Infrared Data 
on Jupiter and the arum System 

Synthesis of Substrates for a Photochemical Reaction 

The Anaphase Exit Pathway 

Mars Pathfinder Landing Site Rock Analysis 

R ole of pl 35Syn-GAP in LTP 

MENTOR 

Richard J. Diephuis 
Vice Preside11t ef Engineering, Paracel, Inc. 
Glen A. George 
Lecturer in Computer Science a11d 
Electrical E11gineeri11g 

S. George Djorgovski 
Prefessor of ..-lstrono111y 

Christoph Adami 
euior Research Fellow a11d Lecturer 

i11 Computatio11 and S eural ysce111s 

Paul W. Sternberg 
Prefessor ef Biology; Investigator, 
Howard Hughes :\1edical Institute 

Michael Schatz 
Assista111 Prefessor, Georgia Instit111e 
of Teclmology 
Melany L. Hunt 
..-lssociace Prefessor ef .\1eclia11ical E11gi11eeri11g 

Janet G. Hering 
i'lssociate Prefessor ef E11viro111ne111al 
E11gineeri11g Science 

Kenneth G. Libbrechr 
Professor ef Physics 
Richard Savage 
,\/ember ef the Professional Staff in Physics 

So sina M. Haile 
Assista111 Prefessor ef .\1aterials Scie11ce 

John . Abelson 
George Beadle Prefessor of Biology 

Glenn S. Orton 
Senior Research Sciemist,JPL 

Erick M. Carreira 
Prefessor of Chemistry 

R aymond Deshaies 
Assistant Prefessor ef Biology 

Alben Haldemann 
.\!ember ef the Engineering Sta.ff,JPL 

Mary B. Kennedy 
Prefessor of Biology 
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ST\IDENT 

R. Scott Ke111p 
Moorpark College 

j1111ior, Pit 
)PLUS SURF Fe/10111 

Amit P. Ketijale 
Soplto111ore, EE 

David R. Kmt I V 
Texas A&M Universiry 

e11ior, Cit 

Iljie ]. Ki111 
Sophomore, Bi/ Li1 
Richter Scholar 

Pa11I Y. Ki111 
Senior, Bi 
Howard Hughes ,\Jedical Ins1iw1e 
S{jRF Fello111 

Alexander]. King 
University of Leicester 
junior, Pit 

Brent M. Kio11s 
J1111ior, Bi 
Beck111a11 Scholar 

icl1olas A. Kno11J 
Fres/11111111 
Cal!eclt .Heri1 Scholar 

Minoree Koluvi 
Senior, Bi 
,'\'or1!ter11 California Associates 
SURF Fello111 

Si/a Komir 
Bilkenr University 
Senior, .\ folewlar Biology and Ceue1ics 
Howard H11gltes .\fedical lns1i1111e 
SURF Fellow 

Milan P. Kovacevic 
University of Belgrade 
Senior, EE 

Jordan A. Krall 
Arnhem College 
Soplto111ore, Cit 

Predrag M. Krstajic 
University of Belgrade 
Senior, Op1oelearo11ics 

A111i1 G. Ksltatriya 
junior, Pit 

Max P. KJ1llberg 
junior, Pit 
Hugli F. a11d Audy Lou Colvi11 
lutema1io11al Fellows/rip E11dou'111e111 
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TOPIC 

Thin Client: Graphical User Interfaces for Accessing 
Scientific Data Archives and High Performance 
Computing 

Miniarurizing Ion Pumps 

C4H- Cation and Radical 

Angular Di rribmion of olar Limb Spicules 

111 vivo Analysis of Apoptosis Induced by 
Mitochondrial Respiratory Chain Inhibitors 

Modeling the Spectra of the Outer Planets: Analysis 
of Spacecraft and Earth-Ba ed Obsen·arions and 

upporting Laboratory Dara 

Jsolarion of ovel Transcripts Ell.'Pressed in the 
Epibranchial Placodes of the Developing Chick 

Localization of FMRP and PSD Proteins in 
Dissociated Hippocampal Neurons From Fragile 
X Syndrome Knockout Mice 

Auditory Gating in the Nucleus HVc ofYoung 
Zebra Finches 

Jdenrificarion of the Effects of Acerylcholine on 
Gabaergic Synaptic Transmission in Cultured Rat 
H ippocampal Neurons and Characterization of the 
Cholinergic Receptors R esponsible for These Effects 

Planck Space Mission 

The Search for the Quaternary Structure 
of the Particulate Methane Monom.-ygenase 
From .\Jetliylococcus caps11la111s (Bath) Using 
Amine Seeking Cross-Linkers 

Interactive Data Analysis and Archival Tool Applied 
to 1995 Earth-Saturn Ring Plane Crossings 

A Chaotic Rotation for ereid? 

Yb:YAG Microchip Lasers 

MENTOR 

Roy D. Williams 
Se11ior Scie111is1, CACR 

Thomas George 
.\/ember of 1/te Tecli11ical tajf,JPL 

John D. Roberts 
Ins1ilure Professor ef C/1e111istry, E111eritus 
Ahmed H. Zewail 
Linus Pauling Professor ef Cliemical Pliysics 
and Professor ef Physics 

Harold Zirin 
Professor ef Astrophysics, E111erit11s 

Giuseppe Attardi 
Crace C. 1eele Prefessor of,\ 1olemlar Biology 

Glenn S. Orton 
Seuior Research Sciemis1,JPL 

Marianne Bronner-Fraser 
Prefessor ef Biology 

Mary B. Kennedy 
Prefessor ef Biology 

Masakazu Konishi 
Bi11g Prefessor ef Behavioral Biology 
Marc F. Schmidt 
Research Fellow i11 Biology 

Henry A. Lester 
Professor ef Biology 

Charles D. Lawrence 
Researcli Sciemist,JPL 

Sunney I. Chan 
George Cram Hoag Professor 
ef Biopliysical Che111is1ry 

Glenn S. Orton 
Senior Research Scie11tis1,JPL 

Bonnie J. Buratti 
Researcli ie111is1,JPL 

Ursula Keller 
Prefessor i11 E.xperimemal Physics, Swiss Federal 
lrts1i1111e of Tec/1110/ogy Zuricli 
Donald W. Skelton 
.\1e111ber of 1l1e Professio11al S1tiff i11 Physics 



STUDENT 

Mohana R. Kumar 
Sophomore, CPS 
Riclrter Scholar 

W illiam Y. Kung 
Senior, Ph 
Richter Scholar 

K e11netlr H. Kuo 
oplromore, EE 

Ricliter Scholar 

Christoplrer E . Kurtz 
j1111ior, Cir 

id11ey R. and .'\·ancy .\!. Petersen 
SURF Endow111e111 

Christina 0 . Lee 
City College of San Francisco 
Senior, Astrophysics 

Jui- Ting Lee 
J1111ior, Ph 
Richter Scholar 

Troy J. Lee 
Junior, Ph 
Richter Scholar 

Franfois P. Lekien 
Free University of Brussels 
Senior, Eng 

M elvin B. Leok 
)1111ior, .\.Ia 

Daniel L. LeVJ' 
junior, Bi/ Ch 
Beckman Scholar 

H11i111ou Li 
Junior, EE 
Allied Signal SURF Fellow 

Calvin K. Liang 
OccidencaJ College 
Sophomore, Plr 

J ie De Liang 
Soplromore, EE/ Ee 

A ngela Y. Lin 
Senior, Env 

Charles C. Lin 
Harvard University 

opl10111ore, Biod1 

John C. Lin 
Senior, Ee 
First Q11adra111 SL"RF Fellow 

TOPIC 

True Polar Wander and Martian Plate Tectonics: 
A Study on the Feasibility of a Fractured One-Plate 
or Multi- Plate System on Mars 

Calculation of Graviton Scattering Amplitudes 
in Eleven-Dimensional M-Theory 

"Rotating Wall" Elecrric Field Asymmetry in a 
Pure Electron Plasma 

Conformational Analysis of Some Organic Acids via 
Proton MR Spectroscopy 

Observations of Distant Comets 

Measuring the Weak Magnetism of the Proton 

Collective Forage Selection by Social Insect Societies 

TransporcTheory in Multidimensional Mappings: 
Application to Van Der Waals Dissociation 

A Mathematical Model ofTrue Polar Wander 

Role of Saaharomyces cervisiae DNA Polymerase 
E in D A Replication and Cell Cycle Regulation 

Driver Amplifier for 14-MH z and 21-M Hz 
Class-E Amplifiers 

Neural Imaging 

Towards High Quality Factors of Superconducting 
iobium Cavities 

Kinetics of Halogenated Organic Compounds 
Degradation by Sonolysis and Ozone 

Characterization and Kinetics of Produce Formation 
of the Phocolyric Reaction of"Caged" Ubiquinol 
With 2-Mercaptoethanol and Triburyltin Hydride 

Combinatorial Markets- one Brute Force Approach 
UnderAUSM 

MENTOR 

David J. Ste,·enson 
George I an Osdol Professor of Planetary Science 

Melanie Becker 
Senior Researclr Fello111 in Physics 
Karrin Becker 

enior Research Fellow in Physics 

RoyW. Gould 
i1110n Ramo Professor of Engineering, E111eri111s 

John D. Roberts 
lns1i1111e Prefessor of Clremistry, E111eri111s 

Paul Weissman 
Senior Research Scientist,JPL 

Robert D. McKeown 
Professor of Plrysics 

Robert S. MacKay 
Professor, U11iversiry of CambridL~e 
Jerome Pine 
Prefessor of Physics 

Stephen R. Wiggins 
Prefessor of Applied .Hecl1a11ics 

Jerrold E. Marsden 
Prefessor of Co111rol and Dynamical Sysrems 

Judith L. Can1pbell 
Professor of Clremistry a11d Biology 

David B. Rutledge 
Prefessor c!f Eledrical Engineering 

Gregory Bearman 
Group S11pervisor,)PL 

ai-Chang Yeh 
Professor of Physics 

Michael R. Hoffinann 
James lmi11e Professor of Enviro111nc111al Science 

Sunney I. Chan 
George Grant Hoag Professor 
of Biop/1ysical Clremistry 
Brian E. Schultz 
Senior Postdoctoral Sclrolar in Clremistry 

David P. Porter 
Visiting Associate i11 Economics 

John 0. Ledyard 
Professor of Economics and Social Sciences 
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STUDENT 

Edrvard K. Little 
Sophomore, Ph 
Ricl11er Scholar 

Cliristianto C. Liu 
Se11ior, EE 
Dr. Edward C Posner SL:RF Fellow 

ita Losopo11kul 
Sophomore, Ch 
Samuel P. and Frances Kro11111 
SURF E11dorv111e111 Fund 

Natalia A. Luera 
Seattle University 

e11ior, Honors General Science 
Howard Hughes .\1edical illsritute 
MURF Fellow 

Derek E. Lyons 
Reed College 
junior, Cir 

Katherine M. Mackenzie 
Stanford University 
junior, Psychology 
Howard Hughes :\ledical illstit11te 
SURF Fellow 

Elitz a N. Maneva 
oplromore, CS 

Daniel P. Marro11e 
Sophomore. Ph 
Dr. a11d .\,/rs. Lew Allen, Jr. SURF Fellow 

Mario L. Mata 
University ofTexas ar San Antonio 

enior, .'\'eurobi I Bioph 
Howard Hughes Medical fostitute 
MURF Fe//0111 

Vivian F. McNeil/ 
enior, ChE 

Prcifessor Fredrick H. hair 
SURF Endotvment 

Jason T. Meltzer 
Sophomore, ,\l!E 
Richter Scholar 

Aron]. Meltzner 
Junior, Ge 
Dr. and .Hrs. George X Boone 
SURF Fellow 

JeffrtJ• M. Mendez 
Senior, Cir 
Peter A. Undstrom SURF Endowmem 

Arjun Mendiratta 
)1111ior, Cir 
Ricl11er Scholar 
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TOPIC 

The Caltech Deep Redshift Survey 

Adaptive Modulation Using Turbo Codes 

The Photolysis of HN04 

Localization ofche Arabidopsis tlraliana CLAVATAI 
Protein 

Extreme fa.-ploring With J PL: Antarctica 
and Jupiter's Moons 

Conformational Preferences of 3-Hydrm...-yglucaric 
Acid in Various Solvents and at Variable Temperatures 
as Studied by MR Spectroscopy 

A Measurement of rhe Contribution of the Strange 
Quark to the Magnetic Moment of the Nucleon: 
Feedback Control of the Laser Motion 

Building the Waveplate R otator for the Polarron 

The Expression and Functional Analysis of 
Mammalian Olfactory R eceptors i11 virro 

A ew Particle Size Magnifier 

Search for H igh R edshift Quasars 

A Statigraphic Study of the 610 A.O. Eruption 
of the Mono Craters 

ovel Platinum Catalyst Approach co Hydrocarbon 
Oxidation 

Theoretical Studies o n the Second-Order LO 
Properties of Diirnine Metal Complexes and an 
Explanation of LO Switching 

MENTOR 

Judith G. Cohen 
Professor ef Astro110111y 

Andrea J. Goldsmith 
A ssisra11t Prcifessor ef Elecrrical Engineering 

Paul 0 . Wennberg 
A ssociate Professor ef Atmosplreric Chemistry 
and Enviro11me111al E11gi11eeri11g Scie11ce 

Ellioc M . Meyerowitz 
Professor of Biology 
Bobby Williams 
Graduate St11de111 in Biology 

Joan C. Horvath 
Europa Ir '<JStok Task ;\la11ager, JPL 

John D. Roberts 
Institute Prcifessor ef Chemistry, Emeritus 

R obert D. M cKeown 
Professor of Physics 

Andrew E. Lange 
Professor of Physics 

Kai Zinn 
Associate Prcifessor of Biology 

Richard C. Flagan 
Prcifessor ef Chemical E11gi11eeri11g 

S. George Djorgovski 
Prcifessor ef Astronomy 

Kerry E. Sieh 
Prcifessor of Geology 

John E. Bercaw 
Centennial Prcifessor ef Chemistry 

William A. Goddatd Ill 
Clrarles and .\lary Ferkel Prcifessor 
ef Chemistry and Applied Physics 



STUDENT 

Sara/1 M~. Merkel 
Uni\·ersiry of California, In;ne 
junior, E11glish 
Caroly11 .\lerkel Sr.;RF Fel101V 

F/oria11 T. Merkle 
Fresh111a11 
Calrecl1 .\1erit Sclrolar 

Sarah M. Milkovich 
j1111ior, P/Sc 
San111el P. a11d Fra11ces Kro11111 
SURF E11do111111e111 F1111d 

Alishia T. Miller 
Tennessee Scace Universicy 

e11ior, E11vE11g 
TI1e James Irvine Fo1111darion 
.\ IL'RF Fe/10111 

Vladimir Mits11er 
Se11ior, Bi 

l va11 A. Mok/ma/ 
junior, ,\1a 
Richter Scholar 

James]. Monagha11 
University of Leicester 

)1111ior, Ph 

Wre11 Mo11tgomef)' 
j11nior, Plr 
.\!rs. Ha11nah Bradley S(;RF Fe/10111 

Shayan Mookherjea 
euior, EE 

Ricl11er Scholar 

Fra11k K . Mote 
Swarthmore College 
Ju11ior, E11,~/Ec 
First Quadra11t SURF Fellow 

K11dal1 C. M11slia111bi 
J1111ior, EAS 
General .\fotors SURF Fellow 

]asvi11der S. Na 11gia11a 
Universicy of California ac Berkeley 
Sopliomore, Bi 

P1111eet P. Ne1Vaskar 
Soplro111ore, Cir E 

Eli11or C. Ne1V111a11 
Universicy of Edinburgh 
Se11ior, Plr 

TOPIC 

H awthorne ·s Problems With and Solution co 
Gendered Spheres of Society in His ineceench­
Cenrury American Fiction 

Enhancing Sun•ival and Visibility of H ippocampal 
eurons in che eurochip 

Location and Depth of Lightning Strikes on Jupiter 

Factors Influencing Arsenic (V) Sorption and 
Desorption of Anionic Gel Beads 

Building of Chimeras of Fe and Fluorescenc Procein 
as Tools for Biochemical Srudies of Fe Rn 

Some Conjecrures in Extremal Graph Theory 

Climacological Applications of the Scanning 
Multichannel Microwave R adiometer 

Ultrafast Energy Transfer in High Explosives 

Analysis of oise in Phoconic S\,;cching 

The ew M il lenium Projecc: Escimacion 
of Comumer Surplus Derived From Innovation 
in Inputs co Space Science Research 

Understanding the Horn Effecc: Road Generaced 
Exterior oise From Tyres 

Preparation of HFE Constructs for Localizacion 
Studies in Polarized Cells 

Effect of Oxygen-Related Defects on Pyramid 
Formation in the Anisotropic Etching of Silicon 

Analysis of ear- Infrared Imaging of Jupiter's Great 
R ed Spot 

MENTOR 

Cindy Weimcein 
Associate Prc!fessor of Urerature 

Jerome Pine 
Professor of Physics 

Andrew P. Ingersoll 
Professor of Planetary Science 

Janet G. Hering 
Associare Professor of E11viro11111e111a/ 
Engineering Scieuce 

Pamela J. Bjorkman 
Associare Professor of Biology; Associate 
Investigator, Ho1Vard Hug/res ,\1edical /11sti111re 

Richard M. ·wilson 
Professor of .'vfatliematics 

Eni G. Njoku 
Research Sciemisr,JPL 

William A. Goddard III 
Charles a11d .\lary Ferkel Professor 
of Cl1e111isrry a11d Applied Physics 

AmnonYariv 
.\larri11 a11d Eilee11 S11111111eifield Professor 
of Applied Physics 

David P. Porter 
Visiri11g ."1ssociate in Eco110111ics 

John 0. Ledyard 
Professor of Economics and Social Scie11ces 

Ann P. Dowling 
Professor of J feclra11ical E11,f!i11eeri11g, 
Unir•ersiry of Cambridge 
Richard M. Murray 
Associate Professor of ,\leclianical En,(!ineering 

Pamela J Bjorkman 
Associate Professor of Biology; Associare 
brvestigacor, Harvard Hug/res .\ledical Ins1ir111e 

Wee Kiong Choi 
,\·a1io11al U11iversit)' of Singapore 
Axel Scherer 
Professor of Electrical Engineering, Applied 
Physics, and Physics 

Glenn S. Orton 
Senior Research Sciemist,JPL 
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STUDENT 

Brenda M . Ng 
Yale Universi[)' 
Senior, EE/CS 

Martin A . Ng11yen 
Junior, CS 

N /iien H . I\Tguyen 
Soplio111ore, Bi 
Howard Hughes .''vledical lmtiwte 
SURF Fellow 

Peter T. Nguyen 
Sophomore, ChE/ Ec 

John P. N iccolai 
Senior, Ma 
Shirley and Carl I.Arson SURF Felloll' 

K ristine E. Nielson 
Junior, Bi 
Howard Hughes Medical lnstilllle 
SURF FelloJ11 

l11a11a D. N ikolic 
Senior, Cl1E 
William I\'. I.Acey SURF 
Endo111111em F11nd 

Katherine T. N oyes 
junior, Cir 
Edward W. Hughes SURF Endowmelll 

David A. N ussbaum 
Northwestern Universi[)' 
Sophomore, 1\ 'e11robi I Bioch 
Howard Hughes Medical Ins1it111e 
SURF Fellow 

Lisa M. O 'Rourke 
Senior, .\lfa 
Howard Hughes Medical lnstitwe 
SURF Fe/10111 

Patricia Ortiz-Ber11111dez 
Universi[)' of Puerto Rico 
at Mayagiiez 
Senior, Ind11strial Biorecl1110/ogy 
Howard H ughes lHedical ltistitwe 
MURF Fellow 

Stavrou/a Otis 
Senior, Bi 
711e Associates SURF Endowment 

K evin L. Park in 
Universi[)' of Leicester 
Senior, Ph 
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TOPIC 

Enhancements to the Spacecraft Design Tool 

Progressive Mesh Construction of Smooth 
Parameterizations for Texture Mapping 

Disruption of Endogenous N-Cadherin in the 
Synaptic Junction by the Exogenous Expression 
of Dominant Negative N-Cadherin 

Imaging Polarimetry in Screening Combinatorial 
Libraries of C hiral Compounds 

Computing Galois Groups Over Local Fields 

Localization of Muscle Regulator Factors 
Using GFPs 

Tissue Adsorbing Polymers 

Long Range Oxidative Damage in Resr:riction 
Fragments 

Development of GFP-ABP Fusion P roteins for 
Imaging Sr:rucrural Changes at the Synapse 

Pathogenesis of Barna Disease Virus 
m eonacally Infected Rats 

Dissection of CLAVATA Binding Protein (CBP) 

Social Criticism in Victorian Literature 

Low Thrust Optimal Trajectory Tool 

MENTOR 

Joel C. Sercel 
Visiting Associate in .Hechanical Engineering 

Peter Schroder 
Associate Professor of Computer Scieuce 

Erin M. Schuman 
Assistant Professor of Biology; Assistalll 
lnvestigmor, Hotrnrd Hughes .Hedical lttsti1111e 

Richard C. Willson 
Associace Professor of Che111ical Engineering and 
Biochemistry, Universicy of Houston 
Frances H. Arnold 
Professor of Che111ical Engineering 

Matthias Flach 
Associate Professor of J,fachematics 

Barbara J. Wold 
Professor of Biology 

Jeffrey A. H ubbell 
Professor of Bio111edical Engineering, 
Swiss Federal lnsticute ofTec/1110/ogy and 
University of Zurich lmticute for Bio111edical 
Engi11eeri11g 

Jacqueline K. Barton 
Arthur a11d ,V/arian Ha11isd1 :\1emorial 
Professor and Professor of Chemistry 

Eri n M. Schuman 
Assistant Professor of Biology; Assistant 
Invescigator, Howard H11g/1es Medical Iusti1111e 

W. Ian Lipkin 
Professor of .'\'e11rology, A11a10111y a11d 
1\'eurobiology, a11d .Vlicrobiology and .\lfolemlar 
Gwetics, U11iversicy of Califomia, Irvine 
Marianne Bronner-Fraser 
Professor of Biology 

Elliot M. Meyerowitz 
Professor of Biology 
Kevin R oberg 
Postdoctoral Scholar i11 Biology 

Kevin M. Gilmartin 
Associace Professor of literacure 

Joel C. Sercel 
Visiting Associate i11 Mechanical Engi11eering 



STUDENT 

Matthew R. Paul 
]1111ior, EAS 
Howard H11glres .Wedical Insti1111e 
SURF Fellow 

Curtis W. Peli/ 
Freslrnran 
Caltech Meri! Sclrolar 

Nemanja D. Petrovic 
Universiry of Belgrade 
Senior, Teleco1111111111ica1io11s 
Howard H11glres .\lledical lusci111ce 
SURF Fellow 

Jennifer N. Phend 
Universiry of R.ichmond 
Senior, Plr / Clr 

A imee L. Pierce 
Se11ior, Bi 
Arth11r R.Adams SURF Fellowship 

Tz e-Lei Poo 
Universiry of Cambridge 

]u11ior, EE 

Gabriel A . Post 
Occidental College 

]1111ior, Plr / Eng 

Madeleine E. Price 
Soplromore, Bi 
Ho!l'ard H11glres .\lledical ltisti111ce 
SURF Fellow 

Sinead E. Quin 
Univer iry of Leicester 

]1111ior, Plr 

Loban A . Rahman 
Sophomore, CS/ EE 
Riclrter Scholar 

David A. Rahmlow 
Freshman 
Caltech Merit Sclrolar 

Patricia Ramirez 
University of California, R.iverside 

]11nior, Biomedical Sciences 
Howard H 11glres ,\1edical bzsrit11te 
.\llURF Fellow 

Timothy D. Raub 
Freshman 
Ca/cec/1 1Weri1 Scl1olar 

Sean N. Raymond 
Bowdoin College 
Se11ior, Plr /Ma 

T imothy S. Reed 
J1111ior, CS 
Paracel, bu:. SURF Fellow 

TOPIC 

Development of Multimodal Integration 
in Human Infants 

Electrochemical Characterization of Lithium Cobalt 
Oxide Thin Films 

N umerical Methods for Mapping Blood Pressure 
With M RI 

Polyanil.ine Sensors for the Electronic Nose 

Analysis ofCLAVATA I J(jnaseActiviry 
and Binding Properties 

Q uantum Information Dynamics in Cavity Quantum 
Electrodynamics 

Mars Pathfinder Rock Data Analysis Project 

When Should One Wake Up' 

Laser Frequency oise in LIGO"s Thermal 01se 
Interferometer 

Tactile Visualization of Multi-Dimensional Scientific 
Imaging Data 

Snowflake Growth in an Electric Field 

Introduction of an RREl Adaptive Mutation 
Into the Parental Chimera 

Baja-British Columbia: Long Distance Tectonic 
Transport of the Insular Superterrane -o r- Give 
Vancouver Back co Mexico! 

Frequency Doubling a Diode Laser 

Machine Learning and the Human Genome 

MENTOR 

Shinsuke Shimojo 
Associate Professor of Biology 
Christian Scheier 
Postdoctoral Fellow in Biology 

Brent T. Fultz 
Pr<!fessor of .Vfaterials Science 

David H . Laidlaw 
Member of tire Professional Staff i11 Biology 

atha.n S. Lewis 
Professor of Che111iscry 

Elliot M. Meyerowitz 
Professor of Biology 

Hideo Mabuchi 
Assistant Professor of Physics 

Albert Haldemann 
;\,[ember of 1he E11gineeri11g Sta_ff,]PL 

James M. Bower 
Professor <!f Biology 
Alejandro Backer 
Grad11a1e S111de11t i11 Biology 

Kenneth G. Libbrecht 
Professor of Physics 
Eric Black 
Postdoaoral Scl1olar in Plrysics 

David H . Laidlaw 
.\1e111ber of tlie Professio11al Sta.ff in Biology 

Kennech G. Libbrecht 
Professor of Physics 

James H . Strauss 
Ethel Wilson Bowles a11d Robert Bowles 
Professor of Biology 

Joseph L. K.irschvink 
Professor of Geobiology 

H. Jeff J(jmble 
William L. Vtilemine Professor 
and Professor of Physics 

Richard J. Diephuis 
Vice Preside111 of Engineering, Paracel, Inc. 
Glen A. George 
Lect11rer i11 Co111p111er Scie11ce 
a11d Electrical Engi11eeri11g 

31 



STUDENT 

Christian L. Reichardt 
Sophomore, Ph 
Northern California Associates 
SURF Fellow 

Joseph M. Renes 
Senior, Ph 
R ichter Scholar 

Aspen D. Richter 
Sophomore, Cir 
Richter Scholar 

Juan C. Rodrig 11ez Domenech 
Polytechnic Universi ty 
of Puerto R.ico 
Senior, .'vIE 

Elizabeth H . Roemer 
Emory University 
Senior, Psychology 
Howard Hughes .Vledical lns1iir11e 
SURF Fellow 

Jameson G. Rollilis 
University of Michigan 
Senior 

Alan M. Rosenwinkel 
Junior, NfE 

Robb B . Rutledge 
Fresl11na11 
Caltech :vterit Scholar 

Roxanna A. Sadri 
Citrus College 
J11nior, .\!Iicro and .\lfolewlar Genetics 
H oward Hughes 1\lfedical Iustiwte 
SURF Fellow 

Ashwani P. Sastry 
Sophomore, .\Ila 
Sa11111el P. and Frances Kroum 
SURF Endowment Fund 

Veronica A. Sav11 
J11nior, Ph 

Rory A. Sayres 
Junior, Bi 
Howard H11ghes .Vledical lmtitrlle 
SURF Fellow 

Joseph M. Scliaqfer 
Sophomore, CS / Ph 
Seft Tech SURF Fellow 

Kevin M . Schulz 
Junior, Ph 
Richter Scholar 

Marla L. Scott 
Dillard University 
Senior, Cir 
Amgen .\lfURF Fellow 
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TOPIC 

Testing and Refining a Prototype Cherenkov 
Detector Using Waveshifrer Bars 

Investigating Hanliltonians in Quantum Mechanics 

A pH-Switch for a D A-Binding Small Molecule 

Validation of the End- to-End Simulation Model 
for UGO 

Is There a Stroop Effect in Face R ecognition? 

T he LIGO -lO Meter Interferometer 

Energetics of Subsurface Exploration 

The Search for High Red-Shift Quasars 

Site-Directed Mutagenesis ofTaq Polymerase 

An Exploration of Larin Squares 

Sample Experiment 

Effects of Sleep on R ecall of Unattended Stimuli 

Proof Editor lncerface 

Construction of a Fingerprint R ecognition System 
Using a Holographic O ptical Correlacor 

Detection of Mutations in Mitochondrial DNA 
ofVariously Aged Human Fibroblast Cells 

MENTOR 

Richard A. Mewaldt 
Senior Research Associaie ill Physics 

John P Preskill 
Prefessor efTI1eorerical Physics 

Peter B. D ervan 
Bren Professor of Chemisrry 

Kenneth G. Libbrecht 
Prefessor of Physics 
Biplab Bhawal 
Senior Pos1doctoral Fellow in Physics 

Fiona Cowie 
Associare Prefessor ef Philosophy 
Beena Khurana 
Visiiing Assistant Prefessor ef Psychology 

Kenneth G. Libbrecht 
Prefessor of Physics 
Richard Gustafson 
Research ScientisI, Universi1y ef .\fichigan 

Brian H. Wilcox 
Cro11p Supervisor,JPL 

S. George Djorgovski 
Prefessor ef Astronomy 

John H. Richards 
Professor ef Organic Clre111istry 

Richard M. Wilson 
Prefessor ef l\.fathemarics 

R obert D. McKeown 
Prefessor ef Physics 

James M. Bower 
Prefessor ef Biology 
Alejandro Backer 
Graduate St11dem in Biology 

James R. Arvo 
Associate Prefessor ef Co111p111er Scie11ce 

Demetri Psaltis 
Tiromas C. 1\lfyers Prefessor 
ef Electrical Engineeri11g 

Giuseppe Attardi 
Crace C. Steele Prefessor of Molemlar Biology 
Yuichi Michikawa 
R esearch Fellow i11 Biology 



S'TVDENT 

Frank P. Sulos IV 
Wofford College 
Seuior, Plr / .\fa 

Derek M . S/ramron 
Freslrman 
Calteclr .Herit Sclrolar 

Joslr11a W. Shao 
Senior, EE 
Allied Signal SURF Fel/0111 

Denis A . Slrclrerbakov 
Soplromore, ClrE 
H'tlrren and Katlrarine Schlinger 
SURF Endo1M11en1 

Jonatlron D . Sir/ens 
Swarthmore College 
Senior, C I Ph 

Mm essa A. Silr 
Soplromore, A Plr 
Lester Lees Aeronautics SURF Fellows/rip 

Cla11di11 Si111io11 
Senior, Bi 
Howard Hug/res .Hedical lnsrituce 
SL'RF Fellow 

Aaron W. Simons 
Freslmran 
Calteclr .\lerit Sclrolar 

]aideep Singlr 
junior, P/1 
Richter Scholar 

Aleksandrs L. Slirlkins 
junior, Ma 

Arma Smirnova 
Senior, & 

]eremialr]. Smitlr 
Junior, EE 
,-Jr1/111r Rock URF Endo1M11e111 

Tiromas M. Snyder 
Fres/1111an 
Calteclr ,\lerir Sclrolar 

Joseplr B. Soriaga 
Senior, EE 
Ricl11er Sclrolar 

H e/111111 Spitz/ 
Ecole Cemrale Paris 
Sophomore, Tec/111ical Plrysics 

Karlik A. Srinivasan 
Junior,/"lP/r 
AsrroTerra SL'RF Fe/10111 

TOPIC 

Welcome ro HAVANA 

Beyond Byrd - Mars Global Surveyor 
in rhe Sourhern Polar Region 

Performance of Digiral Conununications 
Over Land-Mobile Sarellire Channels 

Emulsions ar rhe Crirical Capillary umber 
in Simple Shear Flow 

Predicring rhe Furure With Artificial 
eural erworks 

Improving rhe MEMS Gyroscope 

Developmenral Choices ofT Cell Thymic Precursors 

Design and Fabrication of Large Volume Dielecrric 
Waveguides Posses ing High Modal Selectiviry 

1uclear Spin Polarization of oble Gases 

Multipliciry in Length Specrra of Hyperbolic Surfaces 

Analy is of rhe Russian Banking System 

21 M Hz Class-E Power Amplifiers 

Sraristical Thermodynamic Theory of Gelation 
of Rod-Coil-Rod Copolymers Using Graph Theory 

Synthesis of Magnetic Semiconducror Films 
by Electrochemical Aromic Layer Epitaxy 

Calibrarion of Mars Mereorological Nerwork Srarions 

Srudy and Fabricarion of Fiber Bragg Gratings 

MENTOR 

Eleanor E Helin 
Researclr Sciemisr,JPL 

Bruce C. Murray 
Prefessor ef Pla11etary Science and Geology 

Andrea J. Goldsmirh 
Assistalll Prefessor ef Elearical E11gineerin,rt 

John F. Brady 
Prefessor of Clremical Engineen'ng 

Rodney M.F. Goodman 
Prefessor of Elean'cal Engineeri11g 

William A. Goddard III 
Clrarles a11d .\1ary Ferkel Prefessor 
ef Clre111is1ry and Applied Plrysics 

Ellen V. Rothenberg 
Professor ef Biology 

Axel Scherer 
Prefessor ef Elean'cal Engineeri11g, 
Applied Plrysics, and Plrysics 

Emlyn W. Hughes 
Associate Professor ef Plrysics 

Igor Rivin 
Olga Tauss/...')'-]0/111 Todd /11Stn1aor 
in ,\larhe111a1ics 

D. Roderick Kie\v;er 
Professor ef Political Scie11ce 

David B. Rutledge 
Professor ef Electrical Engi11eeri11g 

Zhen-Gang Wang 
Associate Prefessor ef Clremical Engineering 

Gyula Vigh 
Prefessor ef Chemistr)\ Texas A&.\/ University 
Jehoshua Bruck 
Professor ef Co111putatio11 and ,\ 'eural Systems 
a11d Electrical Engineering 

Glenn S. Orton 
Senior Researclr Sciemist,JPL 

Kerry J. Vahala 
Prefessor ef Applied Plrysics 
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STUDENT 

Liks/1111i11arayan Sri11ivasa11 
Freshman 
Caltech Merit Scholar 

Regina R . Stallwortlr 
Alabama Scace Universicy 

)1111ior, Bi 
Amgen .\fURF Felio"' 

Rae/rel E . Steinberger 
Senior, Bi 
Mr. and .Hrs. Viaor k' ~eysey 
SURF Fellow 

M ic/rad B. Stone 
Se11ior, Ph 
Sidney R. and ."\"a11cy .\!. Peterse11 
SURF Endowme111 

Erik W. Streed 
Senior, Ph 
). Weldo11 Gree11 SURF Fellow 

Michael ]. S11h 
Occidental College 
Senior, Ch 

Kara M . Swedlo111 
Se11ior, EAS 
Erika C. Vore tiRF E11dowme111 

Ia11 D. Swett 
J11nior, Ee 
First Q11adra111 SURF Fellow 

B rian S. Taba 
Senior, EE 

]oha11 Noel G. Tabora 
Florida lnsticuce ofTechnology 
Senior, AeEng 

¥11/iki]. Tajima 
Swarchmore College 
Se11ior, Ph 

Yuki D. Takahashi 
Sophomore, P/1 
So11111el P. and Fra11ces Kro11111 
SURF Endo111111e111 F11nd 

]en11y M. Tam 
Washingcon Universicy 
Senior, C/1 / CS 

Ef rem A . Tekle 
Long Beach Cicy College 

J11nior, Ph 

M11k1md Thattai 
Cornell Universicy 
Senior, Ph 

34 

TOPIC 

Speed and Direction Processing in che Medial 
Superior Temporal (MST d) R egion of che Brain 

Use of CHIP Assays and PCR for che Decection 
of DNA-Protein Interactions in the lnjtiation 
of DNA Replication of E. coli 

Characcerization of the Proceins of the 
Magnewsomal Membrane 

Turbulence in the Interstellar Medium 

Revenge of the Silica Microspheres 

Electrochemically Triggered Protein Unfolding 
in Cytochrome b562 

Micromacmning an Accelerometer 

Designing Combinawrial Markets 

Characterization of Floating-Gace Feedback 
Mechanisms 

The Design of the Jovian Sacellite Tour, 
Endgame Design, and Europa Orbic Insertion 
of che Europa Orbicer Mission 

Faulc Dececrion Using eural I erworks 
and Hidden Markov Models 

Search for ew Millisecond Pulsars 

Somecmng Rorcen in che fur: Use of Amine-Capped 
Colloidal Gold Particles to Decect Sulfur 
Containing Analyces 

LIGO Data Analy is in the R oot Environment 

Simulation ofThermal Noise in Non-Uniform 
Fused-Silica Fibers and Elq>erirnental Measurement 
of Suspended Mass Oscillation Modes 

MENTOR 

Richard A. Andersen 
James G. Boswell Prefessor of ."\'e11roscie11ce 

Judith L. Campbell 
Pn?fessor <f Chemistry and Biology 

L. Elizabeth Bercani 
Visirin,~ Associate and Lect11rer i11 Biology 

Pecer M. Goldreich 
Lee A. D11Bridge Prefessor 
ef .-Istrophysics a11d Planetary Physics 

H.Jeff Kimble 
William L. l ·alencine Professor 
and Prefessor of Physics 

Harry B. Gray 
Arnold 0. Beckman Prefessor of Chemistry 
Pernilla Wittung-StafShede 
Postdoctoral Scholar in Chemis1ry 

Linda M. Miller 
Senior Research Engineer,JPL 

Da\•id P. Porter 
Visi1ing A ssocia1e i11 Economics 

C hristof Koch 
Professor ef Co111p11ta1io11 and ."\'eural Systems 
Charles M. Higgins 
PostdoC1oral Scholar i11 Biology 

R obert Maddock 
Dep111y Lead, Solar Probe ProjeCl,}PL 

Rodney M.E Goodman 
Prefessor of Electrical E11gineering 
John Linda! 
Grad11a1e S111de111 i11 Electrical Engineering 

Shrinivas R. Kulkarni 
Professor ef Astro110111y a11d Pla11e1ary Science 

Nachan S. Le\vis 
Prefessor of Chemistry 

Kenneth G. Libbrecht 
Professor ef Physics 
Walid A. Majid 
Postdoaoral Scholar in Physics 

Kenneth G. Libbrecht 
Professor ef Physics 



Christian L. Thomas 
Sophomore, Ph 
,\Ir. Roberr .\I. Abbe)' SURF Fe/lo,,, 

Marinda D. Tl10111as 
Howard Uni\•ersiry 
Senior, Cir 
TI1e James Irvine Fou11dmio11 
.\JURF Fe/lo"' 

A dam R . Thomason 
Fresl1111m1 
Caltech .\ferit Scholar 

Devi Thota 
Senior, .\IE 

Ta nya S. Tickel 
Senior, .\IE 

H ai-XinTie 
Senior, EE 

Katlt ryn G. Todd 
Sophomore, Ph 
Robert L. Blinkenberg SURF Endowmem 

George K. Tofaris 
Universiry College London 
Se11ior, .\ledicine 
Howard Hughes ,\ ledical lustilllte 
SURF Fellow 

Melinda L. 1im1er 
Sophomore, EA S 
Richter Scholar 

James P.1i1rpin 
Sophomore, Ph 

David E . Tytell 
Senior, PlSc 
TI1omas E. EPerlrart SL'RF Fe/lo"' 

A ndreas C. T z iolas 
Universiry of Leicester 
Senior, Ph 

Ka111ra11 Va kili 
Junior, Ph 
.\1r. and .Hrs. Ralph IV Jones 
SURF Fe//0111 

Gabriela Valverde 
Uni\·ersicy ofTexas at El Paso 

J1111ior, Elearical artd Computer Eng 
TI1e James Irvine Foundation 
.\fL'RF Fel/0111 

TOPIC 

Search for High Redshift Quasars 

Carbonyl Sulfide and the Hydroperoxonium Ion: 
lnvesrigarion of an Oxidarion Pathway 

Searching for R egions ofTranscriprional R egulation 
in Vulva] Cells of C. elega11s 

Oprical Imaging of Intracellular Calcium Scores 

Documentarion of C AD and CAE Sofrware 
for Standardizarion of JPL Interface 

Joint Design of Fixed-Rate Source Codes 
and Multiresolution C hannel Codes for 
Fading Channels 

Characterizations Srudies of Double Quanrum Wells 

Ju vitro Investigation of the lnteracrion Berween 
Schwann Cells and Macrophages. Lessons 
From the europoietic Cyrokines 

Threshold Levels and Comperirion ofVisual Stimuli 
for Preattentive Saliency 

Compucer Modeling of ear Earrh Asteroids ( EA's) 

Underscanding the Armospheres of Galilean Moons: 
A Spectroscopic Study Using the Hubble and 
Keck Telescopes 

The Joy of Calibrating the Highest R esolution 
Observarion of Mars With the HST / WFPC2 

Spin-Injection-Induced Magnetic Pair-Breaking 
Srudies in Ferromagnet-lnsulacor-Superconduccor 
(FIS) Heterosrructures 

Aucomated Design of Quanrum Circuits 

MENTOR 

S. George Djorgovski 
Prefessor ef.4stro11omy 

Michael R.. Hoffinann 
James Irvine Professor of E1wiro11me111al Scimce 

Paul W. Sternberg 
Prefessor of Biology; Investigator, 
HoJ11ard Hughes .\Iedical lttstirute 

David Weitz 
Professor of Physics, L'niversity ef Pewtsylt>ania 
John D. Baldeschwieler 
). ta11/ey Jol111so11 Professor 
and Prefessor ef Chemistry 

Dirnirrios Antsos 
Group Supen,isor. JPL; 
Lerrnrer i11 Elecrrical E11gi11eeri111? 

Andrea J. Goldsmith 
Assistam Professor ef Elecrrical E11gi11eeri11g 

James P. Eisenstein 
Prefessor ef Physics 

Paul H. Patterson 
Prefessor of Biology 

Chriscof Koch 
Prefessor of Computatio11 attd :';eural Systems 
Laurent lrri 
Graduate S111det11 i11 Comp111atio11 
and 1'\'eural Systems 

MartinW Lo 
.Hember of tire Tedmical Sta.ff,JPL 

Michael E. Brown 
.rlssistatll Prefessor ef Planetary .rlsrro110111y 

Glenn S. Orcon 
Se11ior Researcl1 Sciemist,JPL 

Nai-Chang Yeh 
Professor ef Physics 

Sandeep Gulati 
Teclmical Group Supervisor, 
L'lrra-Comp111er Tech11ical Research Group,JPL 
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STUDENT 

E rt1 es to F. Vera 
University of California at 
Los Angeles 

Junior, EE 
I11e James Irvi11e Fou11datio11 
."v!URF Fellow 

Koen]. C. Verbrugghe 
Senior, Bi 

Elizabeth R . Verscliell 
Sopl10111ore, Ph 
Richter Scl1olar 

Matthieu]. Verstraete 
Swiss Federal Technical Institute 
Se11ior, Ph / Eng 

Phuong K. Vr1 
Junior, Bi 
Richter Scholar 

Vicki L. Walsh 
University of Leicester 

J 1111ior, Ph 

Kimberly M . Walter 
University ofVirginia 
Senior, Bi 
Ho111ard Hughes :Wedical fostitllte 
SURF Fel/0111 

Emily Wang 
Fresl111ia11 
Caltech Merit Scliolar 

Rebecca A . Washe1ifelder 
Pomona College 
Senior, Ch 
Howard Hughes Aledical Institute 
SURF Fellow 

Betsy ITTaver 
Washington State University 
Senior, Pli 

Sean M . ITT/ch 
Wofford College 
Senior, Pli /Ma 

Michael]. ITTsto11er 
Senior,Ay 
Fli11tridge Fou11datio11 SURF Fellow 

Stephen M . ITTxler 
Soplio111ore, CS 
Allied Signal SURF Fellow 

Paula B. Whitten 
Sopho111ore, Bi 
Howard Huglies .Wedical l11Stit11te 
SURF Fellow 
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TOPIC 

Magnetic Resonance Force Microscopy 

The Search for the Anchor Cell R esponse Element 
in Lin-3 

Inclusive Electro-Production of e+/ e- Pairs 

Assembling the AirM ISR Aerosol and Surface 
Retrieval Data Chain 

Characterization of Human CULi Interaction With 
PP2A 

Climacological Applications of Surface-Sensing 
Microwave Sare II ire Dara: A Study of Radio 
Frequency Interference 

P Element Insertion-Dependent Gene Activation 
Functions as a Screen for Modifiers of Apoprosis 
Inducers in the Drosopliila Eye 

Identification and Characterization of D C 
and TNT, Two Genes Expressed During Early 

eural Development 

Studies in the Kinetics of Cross Metathesis 

RGA Analysis and Hydrocarbon Contamination 

Evaluating Object-Oriented co Formal Specification 
Language Translation 

Weak Grav;tational Lensing Analysis 
of MS 0839+29 

Lossless Data Compression 

REM Sleep: A Mechanism for Removal 
of Obsolescent Memories 

MENTOR 

Michael L Roukes 
Prefessor ef Pliysics 

Paul W Sternberg 
Prefessor of Biology; !twes1igator, 
Howard Huglies .Uedical Instit11te 

Bradley W Filippone 
Prefessor ef Physics 

David J. Diner 
Member ef 1he Tecl111ical S1aff,JPL 

Raymond Deshaies 
Assistant Professor of Biology 

Eni G. joku 
Research Sciemist,J PL 

Bruce A. Hay 
Assis1m1t Professor of Biology 

Marianne Bronner-Fraser 
Prefessor of Biology 

Daniel J. O'Leary 
Visiting Associate in Chemisrry 

Kenneth G. Libbrecht 
Prefessor ef Pliysics 
Frederick J. Raab 
Member ef the Prefessio11al Staff in Pliysics 

John C. Kelly 
Principal Engi11eer,JPL 

Mark R. Metzger 
Assistant Prefessor ef Astronomy 

Glen A. George 
Lect11rer in Computer Scie11ce 
and Electrical E11gineeri11g 

James M. Bower 
Prefessor of Biology 
Gabriel Kreiman 
Graduate St11de111 in Biology 



$1VDENT 

Mattlrerv F. Wi//re/111 
Junior, CS 
.'\'ortlrrop Gnm1111a11 URF Fellow 

Agnieszka E. Wojciechorvska 
Junior, Bi 
Holl'ard Hug/res ,\1edical Irrsti111te 
SURF Fellow 

JimY. Wo11g 
Junior, Bi 
Sa11111el P. and Frances Kro1vn 
SURF Endo11,,,1e111 Fund 

11romas E. Woods II 
Wofford College 

J1111ior, CSl .\la 

Plrillip E.M. Wortley 
University of Leicesrer 

Junior, Plr 

Kairven Xu 
junior, P/1 

Celeste E. Yang 
Soplro111ore, Plr / EE 
Arr/rur R . Ada111s SURF Fellows/rip 

YifanYang 
]1111ior, EA 
Ford .\ fotor Company SURF Fellow 

Helen S. Yelr 
Seuior, EE 
Applied .\laterials SURF Fellow 

Sa11jinYi 
Massachusetrs lnsrirure ofTechnology 
Soplro111ore 

Anthony S. Young 
Yale University 
Senior, CS/ Film 

Ha itao Yi1 
J1111ior, Plr 

R11111ina A. Zaman 
Massachusens lnstirure ofTechnology 
Junior, Brain and Cognitive Sciences 
Howard H11glres .\ledical Irrsti111te 
SL.RF Fellow 

Jacob ]. Zasada 
Fresl1111an 
Calteclr .\1erit Sclrolar 

Hao Zlrang 
Junior, CS 

TOPIC 

lmeractive Volume Warping for 3D Model Morphing 

Absolure Mobilities of Biologically R eb-ant Ions 

C haracrerization of rhe Expression and Funcrion of rhe 
CLAVATAJ Gene in Arabidopsis rl1alim1a Through 
lmmunolocalization and the Yeasr Two-Hybrid Assay 

Evaluating Object-Oriented to Formal Specification 
Language Tran lation 

Obscuration of the South Polar Cap of Mars 
and !rs Implications on the Landing Site 
of the Mars 98 and DS 2 Probes 

Laser Imensicy Stabilization 

Observation of Spheromaks Using an Oprical 
Multichannel Analyzer 

Design and Construction of a Shape Memory Crawler 

Synthe is of Properties of Copper 
Microelecrronic lmerconnects 

Construction of a High-Temperature Mechanical 
Testing Setup 

The Implementation ofTexture-Mapping in SOAP 

Climare C hange in rhe Lase Cenrury 

Derermining the Role of Inflammatory E,·ents 
in rhe Progression of Alzheimer's Disease 

Polynomials W ith R oots and Critical Points 
at Latrice Coordinates 

Low Thrusr Optimal Trajectory Tool 

MENTOR 

David E. Breen 
Assista111 Director, Co111p11ter Graphics 
l.Aboratory 

PerrViscor 
Associate Prefessor, Roskilde University 
Scott E. Fraser 
A1111a L. Roseu Professor of Biology 

Elliot M. Meyerowitz 
Professor ef Biology 

Jennifer C. Fletcher 
Research Fellow in Biology 

John C. Kelly 
Principal Engineer,JPL 

Bruce C. Murray 
Prefessor of Planetary Science and Geology 

Kenneth G. Libbrechr 
Prefessor of Physics 
Eric Black 
Postdoctoral Sclrolar in Plr ysics 

Paul M . Bellan 
Professor ef Applied Physics 

Kaushik Bhattacharya 
Assistant Prefessor ef Applied .\1ecl1anics and 
.\/eclianical Engineering 

Harry A. Am-arer,Jr. 
A ssociare Prefessor of Applied Physics 

Ersan Ostiindag 
A ssistmll Professor ef Materials Science 

Robert C. Carnright 
Me111ber ef tire Engineering Stajf,JPL 

Yuk L.Yung 
Prefessor of Planetary Scieuce 

Paul H . Patterson 
Prefessor ef Biology 

Dinakar R.amakrishnan 
Prefessor ef .\1atlre111atics 
Matthias Flach 
A ssociare Prc!fessor ef .Warlrematics 

Joel C. Sercel 
l 'isiting Associare in .\leclranical Engineering 
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STUDENT 

Jianhu i Zhang 
Junior, EAS 
Richter Scholar 

Naishe11 Zlrou 
Senior, EE 

Martill R. Zrvikel 
GrinneU CoUege 
]1mior, Ph 

Legend 

Ae 
A Ma 
AP/1 
Ay 
Bi 
Bioc/1 
Bio Ph 
CE 
Ch 
ChE 
CNS 
cs 
EAS 
Ee 
EE 
Eng 
Env 
Ge 
Geo Ch 
Lit 
Ma 
ME 
Ph 
Psy 
Pl Sc 
SES 
SS 

Aeronautics 
Applied Mathematics 
Applied Physics 
Astronomy 
Biology 
Biochemistry 
Biophysics 
Civil Engineering 
Chemistry 
C/1e111ical Engineering 
Computation & i\,"eural Systems 
Computer Science 
Engineering & Applied Science 
Economics 
Electrical Engineering 
Engineering 
Environmental Engineering 
Geology 
Geoc/1emistry 
Literarnre 
Mathematics 
Mechanical Engineering 
Physics 
Psychology 
Planetary Science 
Science, Ethics, and Society 
Social Science 
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TOPIC 

A Molecular Graphics Tool for Quantum Chemistry 

Desjgn and Characrerizarion of an 8-bic Embedded 
Micro Controller 

Simularion of the Alignment Sensiriviry in LIGO 
Lock Acquisirion 

MENTOR 

William A. Goddard III 
Charles and Mary Ferkel Professor 
of Che111is1ry and .tipplied Physics 

R enJunyan 
Associate Professor of Elecrrical Engineering, 
Fudan Uuiversity 
Glen A. George 
Lecturer in Co111p11ier Science 
and Eleccrical Engineering 

Kenneth G. Libbrechr 
Professor of Physics 
Daniel Sigg 
Senior Postdoctoral Scholar in Physics 



1998 SURF DONORS 

Gifts to Endowments 

Rohm L. Bli11ke11berg c·RF Fll11d 
Mrs. Robert L. Blinkenberg 

TI1e .\larcella a11d Joel Bomall Prize 
for Tee/mica/ Writi11g 

Dr. Marcella Bonsall 

Toshi Kubota Aero11awics SURF 
Fellowship 

Dr. & Mrs. Eli Reshotko 

Arthur E. La111el ,\lemorial SURF 
Fu11d 

Dr. Doryann M. Lebe 

Lester Lees A ero11autics St;RF 
Fellowship 

Mrs. Lester Lees 
Dr. & Mrs. Eli Reshotko 

Perer Li11dstro111 SL.RF E11dorv111e111 
Mr. H oward Lindstrom 

Caroly11 .Herkel sc·RF E11dowme111 
Mr. & Mrs. Carl V. Larson 

Doris S. Perpall SURF peaki11g 
Afllards 

Mr. & Mrs. R obert Perpall 

Erika C. Voce SURF E11do111me111 
Dr. Carol J. Vote 
Mr. & Mrs. Fred A. Zapleral 

Memorial Gifts 
Dr. Clia11dler C. R oss Fello111sliip 

Mr. & Mrs. Robert Brodsky 
Mr. & Mrs. B.L. Dorman 
Mr. & Mrs. George H . Gilbrech 
Mr. & Mrs. Calvin A. Gongwer 
Mr. & Mrs. Carson E. H awk 
Dr. & Mrs. Werner R. Kirchner 
Mr. & M rs. Douglas B. 

ickerson 
Dr. Ernest R . Robens 
Mr. & Mrs. William L. Rogers 
Mr. & Mrs. Gerald L. Starrh 

Mr. & Mrs. LL. Thompson 
Mr. & Mrs. Warren H .Yetter 

Mr. & Mrs. WE. Zisch 

Ill .\lemory ef Samuel P. Krou'll 
Temo A. Arjani & Company 
Mr. & Mrs. James Ganulin 
Ms. Carolyn A. Merkel 

In Memory of Dr. Kea La11e 
JPL Friends of Lonne Lane 

Unrestricted Gifts 
Mr. R obert M. Abbey * 
Dr. & Mrs. Lew Allen Jr.* 
Dr. H ole Ashley 
Mr. & Mrs. Hugh A. Baird 
Mrs.Vernon L. Barren * 
Mr. & Mrs. Harry S. Blackiston. 

J r. 
Dr. & Mrs. Donald Blumenthal 
Dr. & Mrs. George . Boone * 
Mrs. Hannah Bradley * 
Mr. & Mrs.James D. Burke 
Dr. & Mrs. Michael J. Callaghan * 
Mr. & Mrs. Kenneth 0. 

Cartwright 
Dr. & Mrs. Terry Cole 
Mr. & Mrs. Theodore C. Combs 
Mr. Hall P. Daily 
Dr. & Mrs. Jan W D ash 
Dr. Peter L. Davis 
Mr. & Mrs. Hubert E. Dubb 
Mr. & Mrs. James W. D unham 
Dr. & Mrs. Fred H. Eisen 
Dr. & M rs. T.H.K. Frederking 
Dr. & Mrs. Gregory J. Galvin 
Mr. & Mrs. David H. Gauntlett 

Mr.&. Mrs.John D. Gee 
M r.John H . Glanville * 
Mr. Robert Henigson 
Mr. & Mrs. Frank Jameson 
Mr.&. Mrs. Ralph WJones * 
Mr. & Mrs. Abner Kaplan 
Mr. & Mrs.James M. Kendall, Jr. 
Dr. & Mrs.Jack L. Kerrebrock 
Dr.Joseph L. Kirschvink 
Mr. & Mrs. Robert G. Langsner 
Mr. & Mrs. Jack E. Leonard 
Dr. York Liao 
Mrs. Charlene Liebau 
Mr. & Mrs. N eville S. Long 
Mr. LeVal Lund 
Mrs. Downie D. Muir Ill * 

Mr. & Mrs.John L. N airn 
Mr. & Mrs. Robert L. Noland * 
Dr. & Mrs. Ray D. Owen 
Mrs. John S. Page 
M rs. Charles Pankow * 
Mr. Kenneth 0. R hodes 
Mr. Daniel Rimkus 
Mr. & Mrs. Robert K. Roney 
Mr. & Mrs. Richard M. 

R osenberg * 
Dr. Richard Scharnberg 
Mr. & Mrs. T homas W. Schmitt 
Dr. & Mrs. Fredrick H. Shair 
Ors. Tim K. and Annie Siu 
Mr. & Mrs. R odney B. Spears 

Mr. & Mrs. William G. Steele, Jr. 
Mr. Mabry Van Reed 
Mr. & Mrs.VictorV:Veysey * 
Mr. Samuel N. Vodopia 
M r. & Mrs. Fred M. Wells * 
Dr. & Mrs. William M. Whitney 
Mr. & Mrs. Paul H . Winter 
Mr. & Mrs. Allen E. Wolfe 

Gifts From SURF Alumni 
Ms. Gabrielle Adelman 
Ors. John & Ellen Barrett 

for Jeanne Barrett 
Mr.Joseph R . Beckenbach 
Mr.John A. Behr 
Ms. Wendy Belluomini 
Mr. Ned B. Bowden 
Ms. Gillian . Bush 

Ms.Jing T. Chao 
Ms. Tara L. Chapman 
Mr. Robert F. Coker 
Dr. Robert C. Colgrove 
Mr.John F. Davis 
Ms. Sayuri Desai 
Dr. & Mrs. Edward Felten 
Mr. Christopher L. Foley 
M r. John C. Gehring 
M r. Edray Goins 
Dr. & Mrs. Robert Grubbs 

for Robert B. Grubbs 
Ms. Heidi Hofer 
Mr. Stephen V: Hwan 
Mr. Asif Khalak 
Dr. Taylor W. Lawrence 

Mr.Jason T. Lee 
Mr.Anh Q. Ly 
Mr. Victor Melamed 
Dr. Janice D. Pata 
Dr. Richard W Pogge 
Mr. David B. Ritchie 
Mr. Stephen Salser 
Mr. Do uglas G. Shiels 
Mr. Atul Suklikar 
Mr. Yun-Chen Sung 
Mr. Derek M . Surka 
Ms. Eliza L. Sutton 

Mr. Jeffrey D. Tekanic 
Mr. D avid Wang 
Mrs. Lynne H annah Watters 

*Tirtst mdwiduah c.:mrribuced the amouut 

ef 011e or mort SL'RF Stipends. 

Corporate Donors 
AlliedSignal Foundation, Inc. 
Applied Materials, Inc. 
AstroTerra Corporation 
First Quadrant Corporation 
Ford Motor Company 
General Motors, Inc. 
H ughes Aircraft Company 

ew Focus, Inc. 

orthrop Grumman Corporation 
Paracel. Inc. 
Sofuvare Technologies 

Corporation 
Xencor Corporation 

Matching Gifts 
GenCorp 
W.M. Keck Foundation 
The Proctor & Gamble Fund 
Rockwell International 
SKF Industries 

TRW Foundation 

Foundation Donors 
The Caltech Alumni Association 
Hov.:ard Hughes Medical Institute 
The James Irvine Foundation, 

Inc. 

Paul K. and Evalyn Elizabeth 
Cook Richter M emorial Funds 

National Laboratories 
and Federal Agencies 
Jet Propulsion Laboratory 

Donations to MURF 
Amgen. Inc. 
Ford Motor Company 
General Motors, Inc. 
Howard Hughes Medical Insti tu te 
The James Irvine Foundation 
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SURF BOARD 

The SURF Board is a voluntary 
support o rganization consisting of 
individuals who are dedicated co 
the educational values of under­
graduate research at Caltech, and 
\vho, through rheir advice, 
encouragemem, and financial 
support, contribute co che vitalicy, 
continuicy, and effecti,·ene of the 
SURF program. 

Dr. Fredrick H . Shair, Chair 
Dr. Marcella R. Bonsall 
Dr. George . Boone 
Mrs. Hannah G. Bradley 
Dr. Fred H. Eisen 
Mr. Ralph WJones 
Dr. Werner R. Kirchner 
Dr. Paul MacCready 
Dr. Peter V. Mason 
Mrs.Joanna W. Muir 
Mrs. Amoinetce Perpall 
Mr. Robert C. Perpall 
Mrs. Edith Robem 
Dr. Alfred Schaff 
Dr. Thomas J. Tyson 
Mr. Victor V. Veysey 
Mr. Frederick C. Voce 
Dr. Willian1 M. Whitney 

Life Members 

Dr. Lew Allen.Jr. 
Chair, 1992-9+ 

Mr. Carl V. Larson 
Chair, 1993-95 

Mr. Douglas B. ickerson 
Chair, 1996-97 

Mrs. Elizabeth G. ickerson 
Chair, 1985-88 

Dr. Ray D. Owen 
Chair. 1991-92 
1988 SURF Dedicatee 

Dr. John D. Roberts 
1992 SURF Dedicatee 

Dr. Fredrick H . Shair 
1990 SURF Dedicatee 

+o 

Ex-Officio Members 
Ms. Candace Chang 
Dr. Terry Cole 
Mr. Paul Kim 
Ms. Viccoria V. Kirkham 
Ms. Minoree Kohwi 
Ms. Carolyn Merkel 
Mr. J. Ernest unnally 

Serving on SURF Board 
Committees, but not 
Members of the Board 
Dr. Julia A. Kornfield 
Dr. Kenneth G. Libbrechc 

SURF ADMINISTRATIVE 
COMMITTEE 
The role of the SURF 
Administrative Committee is to 
establish academic policy and 
maintain the pedagogical excel­
lence of SURF. The committee 
reviews all student proposals and 
makes recommendations for 
awards. 

Dr. Terry Cole, Chair 
Dr. Frances H. Arnold 
Dr. Paul M. Bellan 
Dr. Charles J. Brokaw 
Dr. Glen R. Cass 
Dr. S. George Djorgovski 
Dr. Robert H. Grubbs 
Dr. Eleanor Helin 
Dr. Herbert B. Keller 
Dr. D. Roderick Kiewiet 
Dr. Joseph L. K.irschvink 
Dr. Nathan S. Lewis 
Dr. Thomas A. Tombrello 
Dr. William M. Whimey 
Dr. Richard M. Wilson 

Ex-Officio Members 

Ms. Sally J. Asmundson 
Ms. Candace Chang 
Dr. Steven C. Frautschi 
Mr. Paul Kim 
Ms. Victoria V. Kirkham 
Ms. Minoree Kohwi 
Mr. David . Levy 
Ms. Carolyn Merkel 
Ms. Georgia A. Morton 
Dr. Fredrick H. Shair 

SURF STUDENT 
ADVISORY COUNCIL 
(SURFSAC) 

The role ofSURFSAC is co pro­
vide student input in the plan­
ning and implementation of the 
SURF program and co provide 
feedback on program activities. 
SURFSAC members serve as 
advisors to their peers. 

Ms. Minoree Kohwi, Chair 
Ms. Valerie Anderson 
Ms. Candace Chang 
Mr.Jason Chua 
Mr. Paul Kim 
Mr.John Lin 
Mr. Ivan Mokhnal 
Mr. Koen Verbrugghe 

SURF DEDICATEES 

Dr. Lew Allen.Jr. , 1991 
Dr. Robert E. Bacher, 1993 
Dr. Harold Brown, 1997 
Dr. Lee A. DuBridge. 1986 
Dr. Thomas E. Everhart, 1998 
Mr. Samuel P. Krown, 1995 
Dr. Edward B. Le\vis, 1996 
Dr. Hans W Liepmann. 19 9 
Dr. Ray D. Owen, 1988 
Dr. Ed,vard C. Posner, 199+ 
Dr. John D. Roberts, 1992 
Dr. Fredrick H. hair. 1990 
Dr. Robert P. Sharp, 1987 
Dr. Ernest S"ifr, 1985 

If you would like f11rtlrer i11for111atio11 
about /row you can contribute to SURF, 
please contact: 

Carolyn Merkel 

Director, Studem-Faculcy Programs 
California Institute ofTechnology 
Mail Code 139-7+ 
Pasadena, California 91125 

Telephone: (626) 395-2885 
Fax: (626) +49-96+9 
e-mail: sfP@caltech.edu 
www.cco.caltech.edu/ -sfP/ 



Caltech's Summer Undergraduate Research 

Fellowships (SURF) program gives partici­

pants an opportunity to conduct research 

under the guidance of leading scientists and 

technical researchers. The SURF program 

Introduces students to the process of scien­

tific investigation as a creative Intellectual 

activity and provides them with a realistic 

view of the demands and rewards of a pro­

fessional research career. 

SURF's mission supports Caltech's educa­

tional purpose: to train the creative type of 

scientist or engineer urgently needed In our 

educational, governmental, and Industrial 

development. SURF provides a new dimen­

sion to the process of undergraduate educa­

tion; program participants apply knowledge 

gained in the laboratories and classrooms 

toward finding solutions to problems at the 

frontiers of science and technology. SURF 

graduates, with their sophisticated and 

practical knowledge of how to conduct 

research, have a marked advantage as they 

begin their careers, apply to graduate 

schools, or look for jobs in industry. 

SURF draws upon the world-renowned 

research resources and expertise available 

at Caltech. Indeed, It is the seasoned fa culty 

and technical advisors working with out­

standing students who have helped to make 

SURF the excellent program that It has 

become since Its beginnings In 1979. 

On the cover: SURFer Heather Dean 

In the laboratory of Giiies J. Laurent. 

Photo by Bob Pa:z: 



California Institute of Technology 

Smdem-Faculty Programs Office 

Mail Code 139-74 

Pasadena, California 91125 

626/ 395-2885 

Fax 626/ 449-9649 

E-Mail sfp@cco.caltech.edu 
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