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SURF 2002 is dedicated to Dr. Edward C . 

Stone, David Morrisroe Professor of Physics 

and former Vice President and Director of 

the Jet Propulsion Laboratory. This dedica­

tion recognizes and honors Ed's passion 

for science and his unwavering support of 

undergraduate research and SURF. Under 

his leadership of JPL, the program flourished 

with close to 425 students working with 

technical staff at the lab. 

SURF has been dedicated to the 

following people: 

1985 Dr. Ernest Swift 

1986 Dr. Lee A. Du Bridge 

1987 Dr. Robert P. Sharp 

1988 Dr. Ray D. O wen 

1989 Dr. Hans W. Liepmann 

1990 Dr. Fredrick H. Shair 

1991 Dr. Lew Allen Jr. 

1992 Dr. John D. Roberts 

1993 Dr. Robert E. Bacher 

1994 Dr. Edward C . Posner 

1995 Mr. Samuel P. Krown 

1996 Dr. Edward B. Lewis 

1997 Dr. Harold Brown 

1998 Dr. Thomas E. Everhart 

1999 Dr. Ward Whaling 

2000 Dr. Terry Cole 

2001 Dr. William Whitney 

2002 Dr. Edward C. Stone 



PRESIDENT'S MESSAGE 

altech s mission is to expand human knowledge and benefit society through research integrated 

with education. We investigate the most challenging, fundamental problems in science and 

technology in a singularly collegial, interdisciplinary atmosphere, while educating outstanding 

students to become creative members of society. 

SURF helps to unify research and education at Caltech as students become colleagues in the research 

enterprise. They apply what they have learned in the classroom to the explo ration of problems at the frontiers 

of scie nce and engineering under the guidance of mentors and in collaboration with o thers in the education 

continuum- graduate students and postdoctoral scholars. Through these interactions students find their places 

in the community of researchers and scholars. As one of the foremost unde rgraduate research programs in 

the country, SURF helps to prepare our students for graduate school or the work force and for becoming 

creative members of society. SURF conuibutes to mak.ing Caltech the world-renowned leader in research and 

education it is. 

SURF succeeds because of the investment of time, expertise, and money of many individuals and groups. 

Faculty,JPL staff, and other members of their laboratories coach the students; over time, most Caltech faculty 

serve as SURF mentors. Faculty and alumni volunteers take on many important tasks to erve the program. 

Administrative staff members in ma ny departments campus wide handle the myriad details of the program. 

Donors- more than 165 this year-co nuibute funds for student stipends. I personally appreciate the pa rtnership 

with Caltech and SURF demo nstrated by this committed and enthusiastic community. 

S RF's 25th program will be held next summer. We will celebrate a quarte r century of undergraduate 

research and student achievement as we also look toward a bright future of rich research experiences for our 

talented students. 

David Baltimore 



JOHN H. 
GLANVILLE 

Chairman, 

SURF Board 

2 

FROM THE SURF BOARD 

tis my honor to erve a Chairman of the SURF Board 

and to acknowledge the efforts and support of the many peo­

p le who make SURF the excellent undergraduate research 

program it is. SURF is a great idea: it provides hands on (or 

better put, "brains on") research experience for taJented and 

motivated undergraduate students. The program has success­

fully scaled the various hurdles of academic rigor, limited 

resources, and competing interests to arriYe at its 24th year 

with 394 tudents. It is a u-ibute to the vision of its founders 

and the efforts of the tudents, faculty, post-docs and grad stu­

dents, administration, staff, and the many volunteer who 

bring time and resources to SURF. 

This year's program is dedicated to Dr. Edward C. 

Stone, David Ylorrisroe Professor of Physics, and former 

Director of JPL, in recognition of his strong support of SlJRF 

over many years. The program flourished at J PL during his 

tenure as d irector, and we thank him for his commitment to 

undergraduate education. 

SURF Seminar Day, October ig, showcases the results of 

students' projects. Ylodeled on a professional technical meet­

ing, students giYe oral or poster presentations. Students, men­

tors, staff, prospective students, aJumni, and donors partici­

pate in the celebration of student achievement. 

The Southern California Conference on Undergraduate 

Research (SCCUR) celebrates its tenth anniversary on 

)Jovember 23, 2002, at Caltech, returning to the place of its 

origin. One tribute to the success of SURF is the adoption of 

its means and methods by many other academic institution . 

SlJRF has been at the forefront of defining undergraduate 

research and Caltech is proud to host this year's SCCUR. 

A Little History 

Twenty-four years ago with 1 8 students and 17 mentors, Fred 

Shair and colleagues launched the first SURF program. Over 

the years, others have contributed to SURF's development to 

make it the premier research program for undergraduates. 

With supportive mentors, undergraduates write proposals, 

engage in research projects, present their results in oral and 

written reports, and sometimes even become co-authors of 

articles in the refereed literature. 

The S RF Board came into existence a lmost 19 years 

ago with the mission of providing financial support for this 

outstanding program. Established as a voluntary support 

organization, it started with individuals dedicated to the edu­

cational \'alues of undergraduate research at Caltech. The 

S RF Board now comprises 28 members representing busi­

ness and academia, alumni, and members of the Cal tech 

Associates, all of whom pro\'ide advice, encouragement, and 

financia l support that makes SURF the \i tal and effective pro­

gram it is today. 

The SURF Board 

This year we welcome two new members to the S RF Board: 

Bob Roney and Kirk Dawson. ·we look forward to their sup­

port and involvement with SURF. Best wishes on behalf of the 

Board and the SURF Program to two Board members who 

have retired this year: Wanen Schlinger and Fred Vote. We 

deeply appreciate their contributions, encouragement, and 

enthusiastic participation. We look forward to their continued 

association with the program. 



Acknowledgements 

A donor who wishes to remain anonymous established an 

endowment in honor of Professor Ray Owen. This endow­

ment recognizes Ray's long commitment to students and his 

enthusiastic support of S ·RF. We are deeply grateful for this 

gift and value the partnership this donor has established with 

SURF and with Caltech. 

A special thanks goes to John Gee for his efforts to 

convene two committees, one to enrich and enhance SGRF 

Seminar Day, and the other to plan the celebration of S RF's 

25th program next year. Thanks to Sam Vodopia for chairing 

the SURF 25 committee with committee members Ed Bryan, 

Carel Otte, Fred Shair,John \.\all, and Ward \.\baling in 

planning the festivities and events to mark this important 

milestone. Thanks, too, to Sean Upchurch, chair of the SURF 

Seminar Day committee. The committee recruits session 

chairs from the Alumni Association and is currently develop­

ing a network of former SURFers to attend and assist with 

Seminar Day. Other members of the committee are :\1ichael 

Hartl , Leslie Maxfield, Carel Otte, and Al Ratner. 

I greatly appreciate the ad\ice, ''isdom, and a sistance 

giYen by the SURF Board ExecutiYe Committee. John Gee, 

Fred Shair, and Bob Perpall bring unflagging enthusiasm, 

imagination, and solid effort to tl1e ir support of the S RF 

program. Thank you~ 

The SURF Endowment and Caltech's Capital Campaign 

The SlJRF Board is committed to helping to raise the money 

for student stipends. Funding for the program comes from 

seyeral sources, including individual contributions, CaJtech, 

JPL, and Ya1;ous corporations and foundations. I want to 

extend a heartfelt thank you to all who have contributed tl1is 

critical element to SURF' ucces . The endowment is an 

important source of stipend funding, and the board has set a 

goal of ensuring SURF's future through full endowment of 

the program. 

In the words of David Baltimore, "SURF is one of the 

jewels in Caltech 's crown." As Caltech embarks upon its 

Campaign for the 1 ew Millennium, the completion of the 

SURF endowment, an additional $8 million, is one of the 

can1paign p1;orities. Over the next several years, the board 

will work tirelessly to secure SURF's future. Building on the 

long and deep relationships tl1at SURF has built oYer the 

years "'itl1 its donors and supporters, the board seeks to 

broaden S RF's circle of foends and incorporate new 

members of the "SURF team." 

During the first SURF summer in 1979, 18 students worked with I 7 mentors. 

Since then, SURF has expanded to 394 students working with 2 13 mentors. 
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FREDRICK 
H. SHAIR 
Founder, SURF Program 

Chair, SURF Administrative 

Committee 

FROM THE SURF ADMINISTRATIVE COMMITTEE 

I t ; my plwuce to murn to Cahe<h as chahman of the 

SlJRF admini tr-ative committee. As we complete the 24th 

program, I think of the many years of challenges, successes, 

and growth that S RF has undergone. It has reached a satis­

f:ing matm-ity, become imbedded in the Caltech culture, and 

is now nationally recognized. Our obligation is to ensure that 

the program remain fre h and respon ive to the needs of 

our students, mentor , and the Institute. 

The S RF Administrati\"e Committee was e tabli hed to 

set the academic policies of the SURF program, O\·ersee intel­

lectual tandards, and ad'i e the Caltech admini tration on 

long-term plan for the de,·elopment of URF and programs 

relating to S RF. Faculty members from each of the 

Institute ' academic division , members of the JPL technical 

staff, tudent representative , and member of the admini u-a­

tive staff comprise the committee. The facu lty andJPL mem­

bers are or ha,·e been URF mentors. The AdComm re,·iewed 

more than 400 student re earch proposal thi year, helped to 

judge the competitors in the Do1is S. Perpall Speaking 

Awards. and re,iewed technical papers nominated for the 

Marcella and Joel Bon all P1ize for Technical Writing. 

We continue to monitor the SURF program to ensure 

that students and mentors have rich , high quality experience 

working together. To that end, we held the third annual ori­

entation se sion for mentor at the beginning of the summer. 

Yie lany Hunt, Jack Roberts, and Bruce lurray offered ad,ice 

and "; dom from their man~' years of mentoring undergradu­

ate . Thi orientation was initiated by France Arnold to gi,·e 

new and re turning mentor encouragement and coun el as 

they undertake the important task of coaching students. 

I am delighted that the Graduate Student Council has 

taken the initiati,·e to establi h a u-ong connection with the 

Student-Faculty Programs office and with the AdComm co 
prO\ide support for graduate tudents as tJ1ey undertake their 

first mentoring experience . Thi link to an important con­

stituency can improve mentoring and make the S ·RF experi­

ence even better for our student participants. 

Over the past seYeral year , new program haYe become 

part of SURF, taking adnmtage of the program 's adminisu-a­

tive infrastructure. These allied programs include MURF, 

LIGO,JPLUS, RP, PGGURP, the Caltech-Camb1idge 

Exchange and the Caltech-1 ational ni\"ersity of ingapore 

Exchange, Beckman Scholar , and Axline S RF. The 

AdComm monitors these program to ensure that they 

adhere to the S RF standards that students hould have proj­

ects of which they can take intellectual owner hip and that 

haYe the potential for publication in the refereed literature. 

We are confident that the e programs, which ha,·e brought 

significant growth to the S RF program, do, in fact, give par­

ticipants the excellent experiences we seek for all S RFers. 

We applaud the efforts of Robb RutJedge to craft new 

SURF writing guidelines tJrnt encourage students to ''Tite 

clearly and inte lligibly for general audience . Thi effort also 

upports Caltech's writing initiati,·e that include a require­

ment as part of the Core Curriculum. I \\ish to thank France 

Arnold who worked closely with Robb and Ram Srinivasan to 

develop the guidelines, which the AdComm unanimously 

adopted. The writing guideline can be found on the URF 

website at www.surf.caltech.edu. 

Thank you to all member of tJ1e Ad Comm for their 

enthusiastic support and thoughtful consideration of tJ1e 

issues that come before it. S RF succeeds because of tJ1e 

dedication of many indi\idual . It is my pleasure to work ,,;th 

this dynamic and loyal committee to the benefit of the SURF 

program. 



UNDERGRADUATE RESEARCH THROUGH SURF 

INCE 1979, the SURF program has grown 

from 18 students working with 17 faculty mentors on the 

Caltech campus that first summer to 394 students and 

213 mentors in 2002. The program has also expanded to 

include students working on campus and at JPL, the 

addition of non-Caltech student participants, and Caltech 

students doing SURFs at other universities in the US and 

abroad. The SURF model with its rigorous application, 

proposal, and review procedures; its broad range of pro­

fessional development activities and social events; and its 

oral and written reporting requirements has been adopt­

ed, not only at other institutions, but also within Caltech 

itself. SURF now comprises nine other programs that 

provide funding for particular groups. The focus of all the 

programs under the SURF umbrella is undergraduate 

research, the collaboration between mentor and protege. 

The MURF (Minority Undergraduate Research 

Fellowships) program provides support for talented 

non-Caltech students underrepresented in the sciences 

and engineering to spend a summer doing research 

with faculty on the campus. This year 3 I students 

participated in the program. 

The Beckman Scholars program, funded by a grant 

from the Arnold and Mabel Beckman Foundation, awards 

biology or chemistry students fellowships to do research 

over two summers and the intervening academic year. 

The grant also provides money for students to attend 

conferences and buy the supplies and equipment they 

need for their research. A faculty committee selects two 

sophomore students each spring to win this award. 

The JPL Undergraduate Scholars (JPLUS) 

program recognizes and encourages scholarly achieve­

ment and creativity in students majoring in engineering, 

mathematics, computer science, and the physical sciences 

at 25 local community colleges. The students have the 

opportunity to apply for a SURF during their undergrad­

uate careers.This summer five JPLUS students 

participated in SURF. 

Eight students participated in the Axline SURF 

program this summer. The program allows selected 

incoming freshmen to do research with Caltech faculty 

or JPL technical staff. 

The Laser Interferometer Gravitational-Wave 

Observatory (LIGO) project in the physics department 

included 34 students this summer supported by a grant 

from the National Science Foundation Research 

Experiences for Undergraduates program. 

Caltech-National University of Singapore Exchange 

program allows three Caltech students to do research at 

NUS and three NUS students to come to Caltech for 

the summer. Students gain the undergraduate research 

experience while broadening their perspectives through 

living and working in another country. 

Caltech-Cambridge Exchange brought nine stu­

dents from Cambridge to the campus this summer. Nine 

Caltech students attended classes at Cambridge during 

the 2001-02 academic year. 

NASA's Undergraduate Student Research Program 

(USRP) and Planetary Geology and Geophysics 

Undergraduate Research Program (PGGURP) offer 

students from colleges and universities nationwide the 

opportunity to do hands-on theoretical and applied 

research with technical staff members at NASA centers. 

Twenty-one USRP and two PGGURP students were 

awarded fellowships to work at JPL this summer; they 

participated fully in the SURF program and its activities. 
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H7im then Professor of Chemical Engineering Fred Shair created SL'RF in 1979, he included important elements that remain at the core of the program. 

Students collaborate with mentors to define and develop a project prior 

to writing a research proposal. 
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Professor Kenneth Libbreclzt worked with Heather Barber 

(pictured above) and Samuel Lindsay-Levine. 

Cmv~~n .-I.sh .\lerkd inlf'n•in.L'fd four ~mups of men/on and 

1111d1'1ll1. ThP1e art' lhnr 1/01ws. Thi') 1peak lo lhl' eswnce of 

'>l "RF- the inlt'raclion belzceen me11/01 and /m1tegf. 

ferent supersan1ration . He use la er interferometi;· to 

measure how fast Lhe crystals grow at \arious tempera­

ture and supe1- aturations. so he can detennine the ice 

crystal growlh mechanisms. 

The project is going more slowly Lhan he hoped. 

The equipment he u e has de\'eloped e,·eral prob­

lems, and each time it fails, he has LO tear it apart. fix it. 

hysics profe or Ken Libbrecht and put it back together. The e are not big problems, 

was a tudent in the first SURF program in 1979 work- but when a project is only ten weeks long, it takes a 

ing \1ith then As ociate Profes or of Physics Ste,·e 

Koonin. After graduati ng in 1980, he attended gradu­

ate chool at Princeton, returning LO Caltech in 19 4 as 

an Assistant Profe or of Physics. He mentored his first 

S RF student in 1985 and has worked with students 

almost e,·ery um mer ince then . Ken directs Lhe Laser 

Interferometer Gravitational-Wave Ob en -aLOry (UGO) 

ummer Research Program. funded by the SF, which 

has supported 104 tudents since 1997. 

Of his 0\\°11 undergraduate re earch expe1·ience 

Libbrecht says, "It was great for me LO see what I liked 

and what I was good at. I did a project in theory and a 

projeCL in experiment, and I really liked experimental 

research a lot. That is part of the reason I went into 

experimental phy ic . It is not clear that I ''ould ha,·e 

figured that out o quickly if I hadn "t had Lhe under­

graduate research experience.r 

Making the com·ersion from student LO mentor 

\10.S easy for Ken ince he enjoy working with students. 

The hard pan is finding a project that could reach a 

conclu ion in ten \\eeks. "It is hard these days because 

projects get bigger and bigger. But it i a good expe1i­

ence for me as well ," he says. 

Samuel Lindsay-Le\ine is a ri ing junior and 

phy ics major at Caltech. He came to Caltech as an 

Axline Scholar, and did his pre-frosh research wilh 

Libbrecht in Lhe summer of 2000. This summer, Sam is 

gro\1fog ice CIJ'Stals at different temperatures and at dif-

large portion of the time. Sam say that while there are 

a lot of frustrations and sometimes Lhe work i repeti­

tive. it is wonderful LO ee Lhe data and LO think, '·1 did 

Lhat. 1'\o one would know Lhat if it were not for me.-

Hailing from England, Heather Barber is a stu­

dent at the Univer it)' of Cambridge participating in 

RF as pan of the Caltech-Cambridge Exchange pro­

gram. She is working on the de,·elopment of a nm·el 

hygTometer u ing a capacitive sen or. She laughs when 

asked how the project is going. ··it looks like it is work­

ing. It is taking readings I want, but at the moment we 

are a littJe bit confu ed," he says. Ken e laborates that 

the ensor i doing ome trange Lhings they cannot fig­

ure out, so they ha,·e LO go back ystematically LO ti)' LO 

nail down what is going on. -It has to do \1ith Lhe con­

den arion of 110.ter on Lhe sen or. Condensation ah1-a.y 

behaves strangely," he adds. 

Heather did research at a company last summer, 

but he enjoy thi experience more because it coin­

cides \1ith her academic interests. he admits to being 

somewhat exasperated by not knm1ing what i going on 

with the sensor, but tJ1at makes the project interesting 

and has given her determination LO carry on to find out 

more about it. Ken exclaims, "That makes me feel 

good! I feel like we ha,·e been LOrtu1ing you all summer 

\1itJ1 something that doesn't 1\ork tJ1e way it i uppo ed 

LO, and you say, ' It is inte resting!'" 

For HeatJ1er, it i much more intere ting to work 
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on a real project where no one know what will happen 

rl1an it is to do a project for a class and be told, "this i 

what you should get." 

Ken concludes, "Undergraduate research give 

students a view of what real c ience is like. obody 

knows what the an wer is. I always te ll students to do 

research for tha t reason. It is so different from classe . 

Either you like it or you don"t like it. But you don 't 

know until you try it. A good part of one's education 

here is to see what research is like." 

The Black Cmup in U CO 

S uppon<d b" ch< ~ational 
Science f o undation , the Laser Interferometer 

Gravitational-Wave Observatory (LICO) is a pioneering 

facility leading the que t to detect co ·mic gra,·itational 

\\(l\"es and to make use ofrl1ese wave in an exciting new 

branch of astronomy. This summer 34 tudents partici­

pated in rJ1e LICO SURF program, upported by a 

Undergraduate . Four tudents " ·orked with Etic Black, 

a lec turer in physics, on th e Thermal . oi e 

In terferometer (T I) for LICO. 

Sharon Yf.eidtjust completed her junior year as a 

physics major at David on College. Her project i to 

measure non-Gaussian no ise in rJ1e mermal noise inter-

ferometer (T ' I). " on-Gaussian noise appears to be 

,·ery much like a gravitational ''-ave," he ay , "and we 

are trying to identify tho e ources owe can rule them 

out to get the signal produced by a gravitational wave ."' 

Developing hard\\are and sofn,-are, he will soon take 

tight away Etic said, ·oK, we will check out the T 1 I. ' 

We all followed him down rJ1ere aying, 'What i the 

T I?' Then we went up to West Btidge, and he tarted 

handing us papers. We were O\·envhelmed and a litrle 

bit excited. We all went home and read, read, read. We 

came back me next morning ready to go to work. It was 

fun.-

The students enjO}' me synergy that comes from 

,,·o rking togemer o n v-arious aspects of me TNI, each 

having a separate but similar project. Sharon says, ··we 

all rely on each other. It has been a great educational 

data, and she i eager to see whether her program real- ituation. We are all learning new things but applying 

ly works. mings we already know."' Adam concurs, ··w e all get 

Adam Bu hmaker will be a e nior at the along really well. for the sort of que tions we need to 

U niversity of Wi consin majoring in engineering 

physics. He is studying load vibrations on me mirrors 

and u;·ing to measure hO\,. long it take a vibration to 

damp out in rl1e matetial. His project i going well and 

he expects to get measurements soon. 

Kyle Barbary will be a senior in physics a t Hanrey 

~fodd College. Part o f Kyle's project i to reduce elec­

tronic noise in me sy tern. He is al o calibrating the 

T I o that mey \\ill know by how much me thermal 

noi e might change rl1e length of me ca\ities. 

Fumiko Kawazoe will complete her studies at 

ask and the sort of an wers mat we get, we can all learn 

LOgemer.'· Most importantly, they feel mat they are 

making a conuibution. 

All four tudents plan LO apply to graduate 

chool. "As phy ic majors, mere i n 't that much of an 

option. If you want to do really cool ruff, you have LO 

go to grad school," Sharon says. 

Eric Black did undergraduate re earch at me 

C ni,·e1 ity of Tennessee. He worked \\ith rJ1e only pro­

fe o r do ing grmity re earch. There, Eric helped work 

on a proposal to design a satellite-based expetiment. 

Ochanomizu Un iversity in Tokyo next spting. Her His interest in experimental general relativity was 

project, "Detecto r Sensiti\it:y Im·e tigations at the parked ,,·hen he was 13 and read popular books on 

Thermal :'\oise Interferometer,- complements research general relativity and cosmology. ··uco appeals to me 

he did at her university, and her professor encouraged because it uses ge neral rela ti,icy LO tell us someth ing 

her LO apply for the LICO SURF. abo ut me unh·erse, LO do a new kind of astronomy, and 

The students working in LICO do not write that excites me to no end." 

research proposal as part of meir applications like the His transition to mentor naturallr evoh·ed from 

other tudents in SURF do, and they note that they did his undergraduate experiences. ··I had a lo t of freedom 

not know what mey would be doing \\·hen they a.rrfred as a tudent. l got u ed to deciding what direction the 

at Caltech. 1one of them had contacted their mentor project should take and what directions \\·ere nor u e­

before they came. Sharon comments, "I remember the ful. I take the same approach ,,;th my tudents. I need-

grant from the ::-J f Re earch Experience for first day like it was ye terday. We met in room 351 and ed a couple of day to ee how an in trnment worked o r 



A faculty committee reviews the proposals and SURF awards are made 

on the basis of reviewer recommendations and available funds. 
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Students work on their projects over ten weeks in the summer, and at the 

conclusion they submit technical papers and give oral presentations. 
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to think about the math behind the data I was taking, \1ontana; and from C Da,·i , Celia Shiau, a senior in undergraduate re earch expe1ience in biophy i at 

and I give them the same flexibility. 1 keep an eye on 

the tudents to be sure they don ·l wander too far afield. 

If they tart to wander. 1 sugge L some other alcerna­

ti,·es. 

Eric has had one SURF er each year ince 199 . o 

supervising four cudents is a new experience for him. 

In pre,·iou summer he spent most of his Lime in the 

lab on his 0\\11 project and a small amoum of time 

upen·i ing the student. This ummer he dedicate 

himself to coach ing these students and does not ha,·e 

hi mrn project. He enjoys the group d}namic , and 

find the expe1ience rewarding. 

The Bronner-Fraser Group 

T ;, '"mmec, fo"' ""d'°" 
joined the research group of Marianne Bronner-Fraser, 

Albert Billings Ruddock Professor of Biology, including 

biology major en ior Elizabeth tame hkin and junior 

Francy ung from Caltech; ~IURF cudem hiloh 

Small, a enior biology major from the Cni,·ersiry of 

bioengineering. 

Celia Shiau was attracted LO Caltech because of 

the trength of the biology program, panicularly de,·et­

opmenta1 biology. Caltech was he1· fir t choice, sup­

ported by several of her profe ors at UC Da,is who 

received degrees from Cahech and who encouraged 

her to consider Caltech for graduate school. With her 

core focu on developmental biology, Celia sees the 

potential in engineering and medical applications. She 

pre\iously " ·orked in a yeast genetics lab and has been 

exposed to the techn ique used and que tions asked. 

Brown Uni\·ersity. '·It was a \'ei;· good experience, and l 

published a paper from it. .. Later, influenced by a pro­

fes or and hi \\"Ork in de,·elopmental biology. she 

changed her field to de,·elopmenta1 biology. 

As for the undergraduate re earch experience, 

he ay . ·The mentoring proce s is inniluable. While 

students can learn things on their O\\TI. the mentor is a 

catalyst that allows them to learn much faster. Things 

become more clear than they would if you had to trug­

gle through it on your O\\n." On the imeractions 

between the tudents along with the graduate students 

Genetics, she ob en·e , 

de,·e lopmenta1 biology. 

a vei;· trong element in and po tdoc , he points out to the tudents ... I would 

This i Liz Stame hkin' second ummer in the 

Bronner-Fraser lab. and he i ofad that her pre,ious 

experience allows her LO be more independenc this 

summer. While she e1-Uoys working in this research 

group and like her project, she wants to be more 

involved in genetic . "Working here has helped me 

realize r like this side of biology, but I would like possi­

bly to do omething more genetics-01iented. It is a real­

ly good experience for me." 

Shiloh Small learned about the ~ I CRF program 

from her biochemi try profe or at the Cni,·ersity of 

~fontana. he think de,·elopmental biology is interest­

ing because the work applies LO so many differem } -

terns. "It is like putting a puule together," she says. 

Shiloh plans co auend medical chool, and she say he r 

~lliRF experience has gi,·en her a better idea of what 

opportunities exist for professional and graduate 

chool and what she will need to do to apply for them. 

This SCRF project is Francy Sung' first re earch 

experience. She is fascinated by how the things she has 

read in books are coming alh·e for her in lab, and he 

enjoy the daily learning. 

Professor Bronner-Fraser reflects about her O\\TI 

not be able to gi,·e you the individual attention, and l 

think you really need it. .. She pairs undergraduates \\ith 

po tdoc who can de,·oce a lot of time LO them, and at 

the same time the graduate students and po tdocs gain 

memoring expe1·ience. 

he belie,·es that through SURF students gain an 

appreciation of the process of research. " I think you 

can get this glamorous idea that you will go into a lab, 

do an experiment, and publish a paper. Instead, you go 

imo lab, do an experiment that doesn't work, do it 

again, and again, and again. lfyou do it again enough 

time , you might get it to work, and eventually you get 

a publication." he adds that when tudents get started, 

things take a long time, but as they get better. work goes 

faster. -Pan of the experience is kno\\ing what you 

need LO do and when you should stop or change. 

Learning that frustration i part of the proce s." 

Liz agrees that non-technical individuals may not 

realize how much "busy work" there is. It take time LO 

sec everything up and do the experiments. Pipe tting 

day after day can be tedious. It is much mo1·e fun to 

look at the pretty pictures that come out after a suc­

ce fut experimem ... That can be the one exciting part 

for a week· worth of work.'' 
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Marianne continues, "The irony is thac I am 

doing o much administrati\'e work, I ha\'e co go to 

meeting all the time. And I like the lab work! I mi s ic!" 

She conclude by saying thac S RF allow rudents co 

see whal it is like to do science and adds that students 

benefic from find ing out their per onal preference for 

areas of cience they find most interesting. 

Liz comments on the \'alue of SURF to her edu­

cation. The besc thing is that srudents are treated as 

member of the lab. She considers Marianne and Dr. 

Laura Gammill , the postdoc with whom she works, her 

role model . They are both women at different tages of The Tin-ell Group 

their live with fami lie and successful career . "They 

have made it in cience at a time when it was harder for 

women than ic is now," she says. They both pro\'ide 

encouragement and ad,ice when he asks for it. She 

add thac biology tudents ac Caltech don 't ha\'e many 

required labs, and she feels thac the combination of 

taking the core classe and doing research help her to 

under tand things much better. In clas he learn 

words and concepts, but they take on deeper meaning 

when she use them in her research. 

Celia ob erYe thac doing research i a reality 

check for her. "Re earch i more abouc figuring things 

out, olving and trouble shooting problem , and you 

alway ha,·e ob tacles. You learn how to face them or 

solve them. That whole experience i valuable. We will 

use those kills in whate,·er area we go into." 

Francy appreciates the donors who upport the 

program. As the Mr. and Mrs. Fred Wells SURF student, 

she attended this summer's donor- tudent dinner. She 

arrived at the dinner anticipa ting the invisible wall that 

often separaces college tudents from older adults, but 

she found it was more like a fami ly gathering. "You sic 

face to face with the SURF donors, and you actually 

have a chance to talk with them. They value what we are 

doing and the experience we have. I feel touched." 
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aye Tirrell's lab bu cle with graduate sru-

dents, postdoctoral fello,,· , and four SURF students. 

Thei r research is large!)' synthetic chemi try that 

merge two traditionally separate areas of macromolec­

ular chemistry. For the past decade Tirrell has attempt­

ed to express artificial genes in bacterial cells, to make 

artificial procein thac provide some of the flexibilit)• 

characteristic of ynthetic pol)1ners whi le recaining 

architectural control that allo,,· proceins to carry infor­

mation and do their biological job . "It is really a new 

field," he ays. Da\id Tirrell i the Ro .'vlcCollum­

\\'illiam H. Corcoran Professor and Professor of 

Chemistry and Chemical Engineering, and Chairman 

of the Division of ChemiSCf)' and Ch emical 

Engineering. 

For Aaron Esser-Kahn , a rising junior and chem­

i try major at Caltech , thi i hi first research experi­

ence at Caltech, though he worked in a biology lab in 

high school. "Thi summer has been much more chal­

lenging. I have guidance, but I think Profes or Tirrell 

expects a lot more from me. I really enjoy it. le has been 

cool to be contributing to omething you have been 

learning about for so long." 

Talme ha Richard , a MURF rudent from the 

ni\'ersity of Maryland, Baltimore County, jusc com­

pleced her ophomore year and has a double major in 

chemical engineering and math. She is one of UMBC' 

prestigious leyerhoff Scholars. She did research at 

U.\.1BC during her enior year in high school, and last 

summer he ,,·orked in a lab ac the niver ity of 

California at Davis. 'This has been the besc so far 

because it has been hands on. I have always been in 

front ofa computer, o this is the first time I actually get 

to measure things and make solutions and a ll that good 

stuff,'' she ays. 

Yeliz tku hai ls from I tanbul, Turkey, "·here she 

i a rudent ac Koc Uni\'er it)'. This is her econd um­

mer in the Tirrell lab. She has been doing research at 

her uniYersity ince she was a freshman, though it i not 

common for tudents to be invol\'ed in re earch at 

Turkish in titutions. \.\'hen Yeliz expressed an interest 

in finding a summer project at Caltech, her advisor rec­

ommended David Tirrell. 

Ke,in "ielson, a MURF student and a chemistry 

major at California State UniYersit)', Lo Angele , has 

worked in an organometallics lab at C C'LA for the past 

year. He came to Caltech as part of the collaboration 

between Caltech and CS ULA in the 1 SF Center for the 

Science and Engineering of Materials (CSE:Vl) . 

As an undergraduate at MIT, Dave Tirrell 

became interested in polymer chemiSU)' when he 

worked \\ith a facu lty member who became a friend 

and mento r. "Ed Yferrill was just one of tho e teacher 

who cou ld lead you dO\rn any path he wanted you to 

take. If I had met him as a professor of histOf)' or phi­

lo ophy, I ,,·ould be an historian or philo opher. 

Whate\'er Ed was, I wanted to be. Yfy work with him was 

a defining experience for me, and I ha\'e been doing 



The essence of SCRF is the tutorial interaction benveen student and mentor. 



polymer chemisu-y for 30 years now." Kevin tells the SLOI)' about running a gel , and 

Ti1Tell thinks that tudents gain a realistic ,;ew of '"hen he finished , nothing was there. "The besc thing 

what cience as a profe ion is like through undergrad- about research is that you can keep doing it m·er and 

uate re earch. Although the clas room learning i criti- O\'er and e,·encually you get it. and you feel really good 

cal , and students 1-eall~· do need co learn the macerial. about that. You beat whate,·er mi erable opponenc was 

they can ob erve the day-to-day life of a chemi t or a keeping you dmrn. The payoff i exciting for me. -

chemical engineer in the research enterpri e. The per- Although Ke,in enjo~ doing re earch and working 

sonal relation hips formed bel\\'een students and oth- with sciencists, he p lans LO go imo law. He ob erves that 

ers in the lab ma~· last a long time , and tho e tJ1ing are through working with people along tJ1e education con­

,·eq· imponanc as students go through the various tinuum from first year graduate tudents to professo1-s, 

stages o f tJ1eir professional an d personal Ji,·es. professors don't eem quite so distant from students 

Aaron says chac he likes manipulating tJ1e world anvmore. He realize that he i a part of the scholarly 

in way nobody has done before. "Breaking new ground community. 

i \'ery exciting."' he says. The greatest \<llue he has 

gained from his undergraduate re earch expe1;ence is 

confidence. "I am more confidem in my ability co 

expre my opinion. work something out for myself, fig-

ure things out, and soh·e problems than I was before." 

He adds that in the classroom, someone kno1" the 

answer-. '"l n re earch, you kind of expect the an wer, 

but nobody really knows what it is. I get a kick out of 

thac.·· 

Talme ha a~ that e\·eq·thing i new and exciting 

for her. \\nen he ran her first protein gel, others in the 

lab chuckled because she was so excited about doing 

omething that for them had become routine. One of 

the be c thing for her is interacting with people who 

are whe1-e she 11-ants to be. "You see people at e,·ery 

phase of the PhD process as well as tho e who already 

have their PhD . You can pick their brain , and they 

gi\·e you ad,ice,"' she says. 

Yeliz like the process of exploration whether it is 

in the lab or from article in the li terature. he ay that 

she now knows what she really wants LO do. "You come 

here and you do this research, and you know that you 

like it, and it atisfies you.~ 



HIGHLIGHTS 
OF SURF 2002 

PROFILE OF THE 2002 SURF CLASS 

Women 

\l inorities 

,\ \'erage GPA 

36°t 

1 I '1 

3.57/ 4.0* 

*I.a/Jech studRnls on!), excluding pre-pmh and f11'shmm. 

Clrm f,evel So. of Students Percent 

Pre-Freshman 8 20f 

Freshman 66 17'1 

Sophomore 132 340f 

J unior 157 40% 

Senior 31 8% 

TOT.\L 394 

THE 2002 SURF CLASS BY DIVISION 

Division Total # 
of students 

Biology 47 

Chemistry and Chemical Engineering 52 

Engineering and Applied Science 86 

Geological and Planetal}' Sciences 22 

I lumanities and Social Sciences 11 

PlHsics, \lath, and Astronom\' 74 

J PL 73 

Off Campus 24 

I mernational 5 

Total 394 

SURF STATISTICS FROM THE 

2002 GRADUATING CLASS 

percent of 
Class '0 2 

Total # of graduates 249 

Total# of SURFer 157 63CC 

Graduates \\·ith honors 100 40% 

SlJRFers \\iLh honors 73 290{; 

# of pri1es awarded 135 

#of SCRFers recei\ing prizes 109 1 Of 

CIT .\"on-CIT 
Students Students .\lento1"3 

29 18 19 

32 20 er _ .) 

5 28 42 

4 16 

6 5 

42 32 38 

23 50 43 

14 10 19 

5 0 2 

227 167 213 



SURF SUMM ER PROGRAM 

Caltech Wednesday Seminars 

This year, n ine seminars were gi\·en on ' Vednesday at 

noon by members of the Caltech community. cm·ering 

areas of their re earch. The peaker and copies were: 

fRASCES A. ARNOLD 

Dicki11so11 Professor of Chemical Engi11eeri11g and Biochemist>)' 
Laboratory Ernlution of Proreins. Pathways. and Circuits 

:\IORTEZA GK.\RIB 

Professor of AeronauJics a11d Bioe11gi11ee>i11g 
The \\'ind and Raising rJ1e Obelisk 

JANET lliRJXG 

Associate Professor of Enviro11me11tal E11ginee1ing Scimce 
Hexavalem Chromium. Ho llywood, and Health Goals 

DrAXNE ~EWMAN 

Clare Booth Luce .4.ssistant Professor of Geobiofogy 
and Eiwironmental Engineering Science 
A Role for Antibiotics in :\lineral Dis olution and Biofilm 
Ph) iologv 

MELASY L. H UNT 

Pmfessor of A1echanical Engineering 
Particle Flow in 1ature, Industry. and at Zero-Gra,ity 

JOXAS PETERS 

Assistant Pmfessor of Chemistry 
Blazing the )Tlthetic Trail: Chasing Catalysts for a Brighter 
f uture 

ROBERT C. RJTCHIE 

Director of R£search, The Hunti11gto11 Libra>)~ Ari Collections, and 
Botanical Garde11S 
The Advent of Beach Culture 

GARY H. SANDERS 

DeputJ Director of UGO 
The Cunain Rises on UGO: Listening to Einstein's 
Gra\itational Symphony 

ERIN CHU~IAX 

Associate Professor of Biofog); Assistant Investigator, Howard 
Hughes Medical Institute 
Local Contro l of Brain S)Tlapses 
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JPL Friday Seminars 

Each F1iday, members of the J PL staff presented talks 

to CRF, lJSRP, and PGGURP students. Speakers and 

topics this year were: 

CHARLES E L.\CHI 

Director, j et Propulsion Laborato>) 
A Welcome to JPL 

GIXDI D. FREXCH 

Task .\tanager, Deep Ocea11 \ e111 Expl01n- (DGiEJ 
Life on Europa: How We Are Prepa1ing 10 Look for h 

ABRJNA GRAXNAX-FELO~IAN 

Smior A/ember of the Technical Staff 
How to Build a Wer Chemistr)' Laborator:· for :\lars 

~l lTRAj. H ARDIAN1' 

Biological Computi11g Task 
C ing High peed \ 'ideography to Build :\lodels of 
the Rat \ \l1isker ~ tem 

D1:.110R..\ H JACKSON 

Quantum Computing Technologies Group 
Quantttm Key Distribution: A :\ew Paradigm for Internet 
Security 

REBECCA Ksi:os•.N 

Office of Ed11catio11 and Public Outreach 
:\ASA' Role in Education and Public Outreach 

ROBERT A. PARKER 

.VASA Managem"nt Office 
The Ear th as Seen From pace 

ADRIAN PO'.\'CE 

Senior Member of the Ted111ical Staff 
Longe,ity of Bacterial po res 

~llTCHELL TROY 

,\/ember of the Technical Staff 
Astronomical Adaptive Optics: Remming the T"·inkle 
From Stars 

PAt: L \\'EISS~IAX 

Se11 ior R£search Scientist 
\\.inning the Cosmic Lottery: Comet and Asteroid Lmpacts 
on the Earth 

Professional Development Workshops 

The weekly professional de\·elopment workshops help 

tudents make hort-tenn educational and career deci­

ions in the context of longer-term life and career 

goals. Topics cm·ered range from applying co graduate 

sch ool to workplace is ues. Session topic and partici­

pants were: 

THINK.ISG ABOLT C.~RH.RS: DEC ISIOXS, DECISIONS, DECISIONS 1 

D1: \l'illiam ,\/. \l nitneJ, DeputJ .\tanager, Educational Affairs, JPL 
Dr. j erry Houser, Director, Career Droelopmml Center 

COMMUXICATION IX CAREERS 

Mr. 1H1111 ir Bhalfi (SL'RF '87, '88; BS ·90) and Mr. .\Jiclzael Harli 
(Sl.JRF '94, ·95 ), Graduate Student in Physics 

IXTELLECTUAL PROPERTY 

Dr. Richmond \\'olf, Office of Tech11olog) Transfer 

:'\ETWORK1xc, :\IE:-.- roR1Nc , A:O.-D RE i:~ 1 E WRITI NG 

.\Is. KalhJ Harris, Staff Education and Coreer Deuelnpment, and 
Dr.]0'111 Davis (SL'RF '91; PhD '00), Staff Scientist,JPL 

W H AT C.~N Yoi: Do \\' 1TH A TEC H NICA L BACKGROt:'.\'D; 

Co/tech Al1111111i: ,\Ir. Paul Grave11 (BS ' 5), Dr. \l 'illiam \tnitnl)· 
(PhD ·51;, Dr. Carel Otte (PhD '54), .\fr. Dave Rosston (BS '70), 
,\Is. Hele11 \\neelock fBS '75). a11d .\Is. Bonnie Il a/lace (BS ·92; 

C IEXT ISTS As PL\Kl:.RS 

Dr. David Goodstein, \ 'ice Provost, Professor of PhJSiCS a11d Appli"d 
PhJsics, and Fra11kj. Ci/loon Distinguished Teaching and Sernice 
Professor 

GRADt:ATE S CllOOL: THE Nt:TS AND BOLT OF '11-IE 

APPl.ICATl0"1 PROCESS 

D1: j erry· Houser 

Special Events 

E,·ery year, Dr. and l\l rs. George Boone ponsor 

RF students for a behind-the- cenes \'ie\,. of The 

Huntington Library, An Collection , and Botanical 

Gardens. Later. the Boones hosted tudents to a 

reception at their residence for more an in their 

backyard-rnrned-garden of sculpture that range from 



life- ize to the minute. 

The "tvlission Life-Cycle~ tour at JPL, given by 

Dr. \<\"illiam \Vhimey. allowed students to see faci lities 

and activities associated with the de,·e lopment of 

missions, from the cen ter where mission and system 

concepts and designs are created, to areas where hard­

ware is fab1icaled, tested, and assembled, to the hub 

of mission operations. 

Former astronaut Dr. Robert A. Pa1-ker of the 

NASA :Vlanagement Office atJPL presented a talk on 

the Caltech campus called "So You Want to Be an 

Astronaut?'. This was an added event this year " ·hich 

brought in a full room of students that sparked a long 

and lively d iscus ion. 

COMMUNICATION PROGRAM 

Awards and Prizes 

Robert C. Perpa ll (BS '52 , J\1S ·56) endowed a prize 

in memo ry of his late ,,ife, Doris Perpall. The award 

encourages students to prepare excellent SURF 

presentations. Last year·s 2001 winners were: 

Craig CounUJman 
Vincent Auyeung 
Elaine Ou 

IS/ Pri.u 
2nd Prize 
3rd Pri::.e 

The late Marcella Bonsall, a long-time member of the 

SURF Board, endowed the '.\1arcel la and J oel Bonsall 

Prize for Technical Writing in 199 as an incenth·e for 

students to develop strong technical writi ng skills. 

Winners of the 2001 Bonsall P1ize we1-e: 

Kath1Tn Dyl 
Ta mmy Lam 
Eric Lawrence 
:\lichael Rizk 

Robin Stein 
Bryan Tiedemann 
Ben \\"elander 

CONFERENCES 

SURF Seminar Day was held October 19, 2002, on 

the Caltech campus. The SliRF program requires 

tudents to give eithe1- an oral 01- poster pre entation 

to an audience of peers, faculty, mentors, alumni, 

donors, famil ies, and prospecti,·e students in closed 

parallel sessions. 

National Conference on Undergraduate Research 

(NCUR) drew o,·er 2,000 undergraduates, facu lty, and 

adminisu-ators to the u ni,·ersit:y of Wisconsi n at 

Whitewater in April. Students presented their 

research, scholarly, and creati,·e acti,ities in oral and 

poster- sessio ns. Caltech presenters for 2002 were: 

Paul Choi 
Craig CounUJman 
:\farie-Claire Siddall 

Elaine Ou 
Lisa \\'ang 

Southern California Conference on Under­

graduate Research (SCCUR) is a multi-disciplinary 

conference including the sciences, math, engineering, 

the humanities, social sciences, art, and performance. 

Studen ts from around the southern California regio n 

can discO\·er what research is curren tly be ing stud ied 

and how it is reported in various disciplines. 

Presenters for 200 1 were: 

~listy Richards 
University of Calif om ia, 
Los Angeles 

Robb RuLledge 
Lakshminarayan Srini\asan 
Craig Countryrnan 
Kathryn Dyl 
Randie Kim 

Kristina Kurbanyan 
i\!lount St. Mar)' '.s College 

Eunice Ri'-a 
.\lounl St. Mar{ s College 

An gela Snow 
Tammy Lam 
Vale rie \"ilia.real 

California Slate Cniversit)~ 
Los Angeles 

SURFSAC EVENTS and ACTIVITIES 

SURFSAC 

The purpose of the SURF Student Advisory Council 

(SURFSAC) is to complement study and research ,,;th 

social e\·ents. Jn addition, it helps students from 

abroad and across the nation to acclimate themselves 

witl1 Caltech and the Los Angeles region. It a lso p ro­

vides a liaison between students and tl1e Student­

Faculty Programs Office. The Caltech students, who 

are chosen by the ir peers. were: 

Vincent Au)'eung 
Movie Coordinator 

J onathan Bird, TTl!asurer 
Randie Kim 
Charles La 
J ennif er X. Li 
Ja nessa Link 

Ga len Loi-am 
Movie Coordinalor 

J onathan So, Secretary 
Ke, in Tse, I Ice Chair 

J ialan Wang, Chair 
Li a Wang, Secretm)' 
Janet Zhou, \'ice Chair 

Each " ·eek, the SURFSAC group meets witl1 the 

Student-Faculty Progrnms staff to plan and implement 

activities. E,·ents vary e,·eq• summer. This year 's activi­

ties included: 

Ice Cream Social 
Holl)·wood Bowl 
Getty Museum 
Socce r Games 
Zuma Beach Trip 
Dance Parries 
lA Trip 

SURFSAC Suppers 

Hollywood Trip 
4lh of July Celebrntions at 

Brookside Park and Lacey Park 
Pacific Asia :\1usewn 
~1ini-Golf 

Ylm~es on the Oli,·e Walk 
:\lagic Mountain 

The popular SGRFSAC suppers bring students and 

facul ty together each week at local restaurants to con­

, ·erse in fo rmally in a relaxed a tmosphere. We deeply 

appreciate tl1e funds provided by the Master of 

Student Houses to subsidize tl1ese suppers. 



ANNUAL GIFTS 

Gifts to SURF Annual Stipend Fund 
:\Ir. Robert M. Abbey* 
;\Ir. \ 'ikwr Y. Alekseyev. 

URF 'g7, 'g 
Dr. Charles H . Anderson 
Mr. & Ylrs. Robert E. Anderson* 
Mr. & :\1rs. Paul L. Arm trong,Jr. 
Ms. Carolyn Ash Merkel 
Dr. Ho lt Ashley 
Mr. & :\1rs. Hugh A. Baird 
Mr. & Mrs. John . Barrett 
'l,lr. Mark 0. Barrett, 

URF ·9 , '99. 'oo 
:\Ii·. J ohn A. Behr, CRF' 1, 2 

:\Ir. & :\1 rs. Arlen \\'. Bell 
:\lr. & :\1rs. Harry . Blackiston ,Jr. 
Dr. & l\lrs. Donald L. Blumenthal 
:\Ir. :-led B. Bowden. SCRF 'g2, ·g3 
:\1rs. Hannah Bradley* 
:\!rs. AnnaJ. Brosnahan, SCRF ·go 
:\Ir. & :\fr . Ben G. Burke 
:\Ir. & :\'!rs.Jame D. Burke 
:\1s. Pa tricia Burke 
Dr. & Mrs. l\lichael J. Callaghan 
:\1r. & .Mrs. Ke nneth 0. Cartw1ight 
Mr. & Mrs. George L. Cassat 
Dr. uman Chakrabarti, 

lJRF' 6,' 7 
:\!rs. Ed,,in L. Cline * 
:\1r. Evan G. Colgan. CRF . 
:\1r. & l\l rs. Dean C. Daily fl 
Dr. & :\1rs. Jan \\'. Dash 
Dr. & :\! rs.John F. Da,is, SL'RF ·g1 
Dr. Peter L. Davis 
M . a~1.1ri Desai, SCRF ' 8 
Dr. & :\1rs. Hubert E. Dubb 
;\Ir. Orrin K. Earl.Jr. 
Dr. & Mrs. Fred H. Eisen 
Dr. & Mr . Thomas E. Everhart 
l\h . Ruth Frazer 
Mr. & Mrs. Rus e ll Faucett 
Dr. & Mrs. GregOI]' J. Galvin 
l\l r. & Mrs.John D. Gee * 

* These individuals contributed the 

amount of 011e or more SL'RF stipends. 

Ms. J oanne Gimbel* 
:\1r. Da,id L. Glackin 
:\fr. & Dr. Robert E. Glamille 
Dr. Edray H. Goins, S RF ·g2, 'g3 
;\fr. Scott \\'. Gordon-Wylie, 

SlJRF' 2 
Dr. J e e L. Green Lein 
Dr. Robert H. Grubbs 
Mr. & Mrs. Carson E. Hawk 
:\fr. & Mrs. Robert Henigson 
Mr. Everett W. H owe, SURF '85 
Dr. Chou P. Hung, SCRF '94, ·95 
Mr. & Mrs. Caner Hunt 
Mr. Stephen V. Hwan, SURF '89 
Mr. Daniel Jacob 
Dr. & l\ lrs. Paul C.Jennings 
Mrs. J . tanley Johnson * 
Mrs. Bobbie J ones* 
;\Ir. & Mrs. Abner Kaplan 
Mr. & Mrs.James M. Kendall. Jr. 
M . IljieJ. Kim , CRF '9 , '99, ·oo 
Dr.Julia A. Kornfield. SURF. 1 
Dr. & Mrs. antosh Krishnan, 

U RF ' 3, ' 4 , . 5 
Mr. & :vtrs. Richard Krown * 
Mr. George Kunkel * 
Cmdr. & Mrs. Elie G. Laue 
Dr. & Mrs.Jason T. Lee, SURF 'g3, 'g4 
Dr. & Mrs. J ack E. Leonard 
Mr. & :\1rs. Robert W. Lester 
Mrs. Harold P. Le\)' 
Ors. :'\athan S. & Carol Le"is 
Dr. & :\lrs. York Liao 
:\Is. Charlene Liebau 
:vtr. Hsiu-Hsien Ling, SCRF 'g1 
:\lr. & :\!rs. Andrew H. Liu, 

URF . o, ' 1 , '82 
:\l r. & :\1rs. ;\e,ille S. Long 
:\1r. Le \'al Lund 
:\1r. Alan Y. Mak, SURF' 2 
Dr. - :\1rs. J. Howard :vtarshall m * 
:\1r. Scot Martin 
:\1r. & l\lrs. Gordon C. McClure 
'.\1s. Wendy McDowell , SURF '92 
'.\1r. Aron J. Meltzner. SURF 'g7, 'g8, 'gg 
Dr. & :\1rs. Lothrop :\1ittenthal 
'.\1r. & Mrs. Coleman W. :\1onon 
:\1r. & l\lrs. Downie D. Muir III * 
'.\fr. & l\lrs.John L. Naim,Jr. 
\'Ir. Hiok-Tiaq :\g, SCRF 'g1 
:\fr. & l\lrs. Robert L. Noland * 

Dr. & Mrs. Ray D. Owen 
Mrs. J o hn S. Page 
Mr. & :\lrs. Charles]. Pankow.Jr. * 
Mr. & \1rs . Robert C. Perpall , Sr.* 
:\Ir. & \1rs. ;\'lark\\'. Randolph, SURF ' o 
Mr. & \1rs. Wilbur Reeder 
Mr. Daniel . Rimkus 
Mr. Da,id B. Ritchie. SURF "79 
\Ir. & '.\1rs. Richard M. Rosenberg* 
\fr. & \1rs.Joseph Ro ener, Jr. 
Mrs. Charles E. Rutherford 
Dr. & Mrs. Alfred Schaff 
Mr. & Mrs. Thomas W. Schmitt 
Mr. & Mrs. Cun D. Schulze 
Mr. Tai Schwanz, SCRF 'go 
\1r. & Mrs. Peter V. Serrell 
Dr. Dean K. Shibata, SURF ' 1, 2 

Dr. Douglas G. Shiels, 
CRF 'g1, 'g2 

Ors. Tim K. & Annie Chin Siu 
\1r. \1ichael D. Smith, SURF ' 7 
\1r. & Mrs. Rodney B. Spears 
\fr. & Mrs. Will iam G. Steele.Jr. 
Dr. & :\1rs. l\lichael S. Stefanko 
Ylr. & Mrs. Andrew]. Ste,·ens, SURF 'g 1 
Dr. Gary W. Stupian 
Mr. Yun-Chen Sung. SURF ' 1 
Mr. Derek M. Surka, SURF 'g2, 'g3 
Dr. & Mrs. Randall P. Tagg 
.Mr.J effrey D. Tekanic, SCRF ' 7 
Mr. Louis K. Thomas, SCRF '97 
Mr. Thao ' .Tran , SURF' 6 
Mr. Sean A. Upchurch, 

URF ·g2. ·g3 
Mr. Lephen D. Van Hooser, 

URF ·g7 
Mr. amuel N. \ 'odopia 
Mr. & l\lrs. Fred\\". Wells * 
Dr. & l\lrs. William M. \\'himey 
Mr. & Mrs. Paul H. Winter 
lr. & l\ lrs. Allen E. \\'olfe 

Dr.James W. Workman 
Dr. & Mrs. Theodore Y Wu 
Mrs. Victoriano L. Yao 
Mr.Jonathan A. Zingman, 

SURF ·79 

Corporate Donors 

The Aerospace Institute 
Applied Materials, Inc. 
General Motors Corporation 
Honeywell, Inc. 

Matching Gifts 
The Fluo r Foundation 
GenCorp Inc. 
J.P. \1organ and Co., Inc. 
Procter and Gamble 

Fou11datio11 Do1wrs 

Caltech Alumni As ociation 
Arnold and Ylabel Beckman Foundation 
Howard Hughes Medical institute 
Paul K. Richter and Evalyn E. Cook Richter 

Memorial Funds 

M atch ing Gift 
Karl Kirschgessner Foundation 

Donations to M URF 

Howard Hughes Medical Institute 
The James !nine Foundation 
:\ational Science Foundation 
:\orthrop Grumman Corporation 



SURF STIPEND FUNDING 

For the ten-week fellowship. SURF srudents 

receive a stipend of S5,000; stipend funding comes 

from many sources as shown below. Mentors pay 

all research-related costs. The total cost of student 

stipends for the 394 2002 SURF students was 

$2 million. 

The SURF Office, in partnership with the 

Instirute, raises funds to support Caltech SURF 

students working \\ith faculty on campus or at 

other universities. Typically faculry mentors pay 

half the students' stipends, and monies con­

tributed by individuals, corporations. foundations, 

and the endov.ment support the other half. \'\'e 

thank the 166 annual donors for their generosity 

and support. We are also deeply grateful to the 

indh,iduals, groups, and corporations that have 

established 44 endo\\ments to support 59 students 

each summer in perpetuity. 

The allied programs (MURF, uSRP, 

PGGGRP. Axline SCRF. Beckman Scholars, JPLL'S. 

JPL SCRF. UGO) provide the stipend funding for 

their participants. 

Corporations/ 
Foundations 

SURF 
Endowment 

15% 

Caltech 
Faculty 
2 % 

ENDOWMENTS 

Arthur R. Adams SURF Endowment 
The Associates SURF Endowment 
Robert L. Blinkenburg SURF Endowment 
Marcella Bonsall SURF Endowment 
Bristol-Myers SURF Endowment 
Bob & Carole Chapman Minority SURF Endowment 
Donald S. Clark SURF Endowment Fund 
J. Kent Clark SURF Endowment 
Class of '36 S ' RF Endowment 
Dr. Terry Cole SURF Endowment 
Hugh F. & Audy Lou Colvin SURF Endmvment 
Hugh F. & Audy Lou Colvin International SURF 

Endowment 
Flintridge Founda tion SURF Endowment 
J. Weldon Green SURF Endowment 
Thomas C. Hays SURF Endowment 
Edward W. Hughes SURF Endowment 
Samuel P. and Frances Krown SURF Endowment 
Toshi Kubota Aeronautics SURF Endowment 
William N. Lacey SURF Endm,~nent 
Arthur E. Lame! Memorial SURF Endowment 
William H. and Helen Lang SURF Endowment 
Shirley and Carl Larson SURF Endowment 
Lester Lees Aeronautics SURF Endm,ment 
Peter A. Lindstrom, Jr., SURF Endm,ment 
Carolyn Merkel SURF Endmvment 
Thomas Hunt Morgan SURF Endo\\men t 
Victor 1eher SURF Endmvment 
Northern California As ociates SURF Endowment 
Arthur A. 1oyes SURF Endm,ment 
Sidney R. and l\ancy M. Petersen SURF Endowment 
Alain Porter Memorial SURF Endo,vment 
Arthur Rock SURF Endmvment 
Robert K. and Alice L. Roney SURF Endo,vment 
Dr. Chandle r C. Ross SURF Endo"ment 
Rossum Fan1ily SURF Endowment 
Warren and Katharine Schlinger SURF Endowment 
Professor Fredrick H. Shair SURF Endm•ment 
0istein and Rita A. Skjellum SURF Endo,vment 
Rita A. and 0istein Skjellum SURF Endmvment 
Ernest H. Swift SURF Endmm1em 
Howell N. Tyson, Sr., SURF Endo\\mem 
Erika C. Vote S Rf Endmmlent 

SURF Prize Endowments 
:\farce Ila a nd J oel Bonsall SURF Prize for Technical 

Writing 
Doris S. Perpall SURF Speaking Award 

Endowments Through Plaimed Gifts 
Dr. and Mrs. George Boone 
Dr. Paraske"a 1. Danailov Su RF Endowment 

New Endowme nts 
Ray Owen SURF Endmvmem 

G ifts to Endowme nts 

The Associates SURF Endowment 

Mr. & :\1rs. Donald M. Alstadt * 
Mr. & :\1rs. Martin H. Webster, Esq. 

Dr. Terry Cole SURF Endowment 

Mrs. Terry Cole 
Mr.John H. Glanville * 
Dr. & Mrs. Edward C. Stone * 

Toshi Kubota Aeronautics SURF Endowment 

Dr. Hiroshi Higuchi 
Dr. & :\1rs. Eli Reshotko 

Lester Lees Aeronautics SURF End-0wme11t 

Dr. & Mrs. El i Reshotko 

R.ay Owen SURF Endowment 

Anonymous * 

Doris S. Perpall SURF Speaking Award 

Mr. and Mrs. Robert C. Perpall, Sr. 

Dr. Chandler C. IWss SURF Quasi-E11dowme11t 
Dr. & Mrs. Robert Gordon 
Dr. Werner R. Kirchner * 
Mr. L.L. Thompson 
Mr. & Mrs. Warren H. Yetter 

f°)istein and Rita A. Skjellutn SURF End-0wme11t 
Rita A. and (i)istei11 Skjei/um SURF Endowme11t 

Dr. Ant110ny J. Skjellum, SURF '83 * 
Erika C. Vote SURF Endawment 

Dr. Carol J. Vote 



SURF VOLUNTEERS 

SURF depend upon the assistance of 

many indi,iduals to review students' 

propo als and ubmis ions for the 

.\1arcella and J oel Bonsall Pdze for tech­

nical writing. \'o lumeers serve as session 

chairs on SURF Seminar Day and they 

judge pre entatio ns for the Doris S. 

Perpall pdze for excellem oral commu­

nication. We thank the following people 

for their help \\ith SURF 2002: 
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Dr.jess F. Adkins 
Dr.John .\I. Allman 
Dr.J. .\lilLOn Andres 
Dr. Dimitrios Antsos 
Dr. Frances H. Arnold 
Dr.Je e L. Beauchamp 
Dr. Paul 1\1. Bellan 
.\Ir. Diego Benitez 
Mr. Pral.ip Bhattacharya 
.\Ir. l\ luni r F. Bhatti 
;\I r. Harry S. Blackiston.Jr. 
Dr. Geoffrey A. Blake 
Dr. William B. Bridges 
Dr. Charles J. Brokaw 
Dr. Oscar P. Bruno 
.\Ir. G. Edward Bryan 
Dr. Joel \\'. Burdick 
.\Ir. Dale R. Burger 
.\Ir. Roben C. Burket 
Dr. R. Andrew Cameron 
Dr.Judith L. Campbell 
Dr. unney I. Chan 
;\I . Emil)' Chen 
i\lr. David H. Close 
Dr.Judith G. Cohen 
Dr. Gur A. DeRose 
Dr. \\'illiam F. De,·erell 
Dr. S. George Djorgm·ski 
.\I . Jane Dmochowsk.i 
Dr.John M. Eiler 
Mr. Da,id \\'. Farnham 
Dr . .\liriam Feldblum 
Dr. te,·en C. Frautschi 
Dr. H. Kem Fre"ing 
.\Ir. Glen A. George 
Dr. Ke'in 1\1. Gilmartin 
Dr. Da,id L. Goodstein 
Dr. Da\id G. Goocl\\in 
Dr. Da\id '.\I. Grether 
.\Ir. Eitan Grinspun 
Dr. So ina M. Haile 

l\lr. l\ lichael D. Hartl 
Dr.Janet G. Hering 
Dr. Roben L. Hennan 
Dr. Jason j. Hicke~· 

Dr. Christopher Ho 
Dr. Michael R. Hoffmann 
.\Ir. Ali Husain 
Dr. Andrew P. Ingersoll 
Dr. Paul C.jennings 
Dr . .\!arc P. Karnionkowski 
.\Is. Sara B. Klarno 
Dr.Jame Ko micki 
Dr. J. Morgan Kousser 
Dr. Michael '.\1. Krieger 
Dr. Anthony Leonard 
Dr. Kenneth G. Libbrecht 
'.\Ir. Le \'al Lund 
Dr. Peter \ '. '.\lason 
'.\Is. Leslie .\l. l\laxfield 
Dr. Robenj. .\1cEliece 
Dr. Roben D. '.\lcKeown 
'.\lr. Andrew '.\iedina-'.\larino 
'.\ Ir. Shayan Mookherjea 
Dr. u an '.\lurakami-Fisher 
'.\1r.John F. Murphy 
'.\1r. Philip Naecker 
Mr. '.\'lichael A. Nassir 
'.\1r. Terrell D. Neal 
Dr. Ray D. Owen 
'.\1r. Ke\in L. Park.in 
Dr. Paul H. Patterson 
Dr.Jonas C. Peters 
Dr. :'\ile A. Pierce 
Dr. Dale I. Pullin 
Dr. Alben Rarner 
Dr. Douglas C. Rees 
Dr.Jean-Paul Re\•el 
Dr.John H. Richards 
Dr. '.\1ark I. Richardson 
.\'Ir. Donald G. Roberts 
Dr.Jo hn D. Roben.s 

Dr. Richard W. Roberts 
'.\lr. Carlos A. Romem-Talamas 
.\lr. Da,;d Sand 
Dr. Leonard]. Schulman 
'.\fr.John Sepikas 
Dr. Fredrick H . Shair 
'.\ls. Adele E. Shakal 
Dr.Joseph E. Shepherd 
Dr . .\lichael Shumate 
'.\1r. Gregory L. Simay 
Mr. Ian B. Spielman 
Dr . .\lichael S. Stefanko 
Dr. Pa ul \\'. Sternberg 
Dr. Gru;• W. Smpian 
Mr. Ian D. wen 
Dr. Yu-Chong Tai 
Dr. Thomas A. Tombrello, Jr. 
Dr. Tomasso Treu 
Mr. Sean A. Upchurch 
Mr. Anastasios \ 'ayonak.is 
Mr. Randy Villahermo a 
1-.lr. amuel :'\. \'odopia 
Dr. Donald H. Webb 
Dr. Daniel P. \\'eitekamp 
Dr. Paul 0. Wennberg 
Dr. Michael W. Werner 
Dr. William '.\1 . Whirney 
Ms. Tashica T. Williams 
Dr. Richard M. Wilson 
Dr. J ames \\'. Workman 
Dr. Kai G. Zinn 



2002 SURFERS 

MEGUMIABE 
........ anc ""1r's. O.aries Pati<OW SL.R'" Fe Jc..,.., 

Sopnornore. °' 
Fe and Co Amido Ligand Systems for 
Group Transfer Chemistrv and Small 
Molecule Activanon 

"'""'""Jonas C. Peters, Assiscanc Professor 
ofChemism 

SA FIA ABIDI 
R<:~:er 5c""'1r 
iuno- SS 

Too Big for an Asian Girl: A 
Comparison of Eating Attitudes 
Between Korean and Korean-American 
Women 

Men'ors: Pamela K. Keel, Assiscanc 
Professor of Psychology, andJean E. 
Ensminger, Professor of Anthropology 

ANTON ABOUKHALIL 
Sophomoo-e. EE. McG ..;n.....,.11y 

Antenna Servo System Study for the 
Deep Space Network Array Protol)pe 

Mentor Sander Weinreb, Faculry Associate 
in Electrical Engineering; Principal Scaff 
Member,JPL 

ELISABETH R. ADAMS 
Hvgn F a:>a Auuy:.,,.. Co." SURF Felow 
Juno- Geoph 

Evidence for Intraplate Seafloor 
Deformation Between Antarctica and 
Australia 

Mentor.Joann M. Stock, Professor of 
Geology and Geophysics 

NEDA AFSARMANESH 
Mr. and Mrs. Robett L Noland SURF Fe!iaw 
Sophomore, s. 

Psychophysical Study of Interaction 
Between Eye Movement and Emotional 
Experience 

!"enter. Shinsuke Shimojo, Professor of 
Biology 

OWEN P. A FTRETH 

Limited Transgenic ExpreSSton Using 
RAG, the Immune Recombinase 

'1entor Ellen Rothenberg, Professor of 
Biol~ 

MUHAMMAD U. AHMED 
Sen..- Comput.,- En,; Georg.i ins1'ute of T ~ 

Digital Signal Processing for the Deep 
Space Network Array Protol)pC 

~tor Sander Weinreb, Faculty Associate 
in Electrical Engineering; Principal Scaff 
Member,JPL 

MINTA C. AKIN 
&nest H Sw Ii SURF Fe ow 
j<6l<:>r,O. 

Determination ofTrace Organics in 
Cometary Dust Particles by 
Hypervelocicv Impact Ionization 

Mentor Jesse L. Beauchamp, Mary and 
Charles Ferkel Professor ofChemisuy 

MOHAMED H. ALKORDI 
~Hughes l"~ca• "'"'''e SuRF Fe~ 
Juno- AppOed Sce>ces· ~ l»~•Y 

Conformational Analysis of trans-1,2-
cyclohexanedioic Acid as a Funcnon of 
pH and Solvent Nature 

Mentor.John D. Roberts, Institute 
Professor of Chemisay, Emeritus 

MIYA E. ALLEN 
Alrgen. Inc. MURF Febw 
Juno-, a.; Xavier l>l~ of loutsma 

Expression and Purification of 
Membrane Fusion Protein 

Ment= David C. Chan, Assistant 
Professor of Biology, and Takumi 
Koshiba, Postdoctoral Scholar in Biology 

MICHELLE K. ALLIS 
'<ASA uSGP 
unoor EAS Ae 

Cross Section Measurements for Xenon 
Thrusters 

l"ent"' Lee K.Johnson, Research 
Sciencisc,JPL 

ERIC K. ANDERSON 
Juno- EAS(ME) 

Analysis of Sheet Hydroforming Process 

1".entor Sander Weinreb, Faculcy Associate 
in Electrical Engineering; Principal Scaff 
Member,JPL 

SUMIKO I. ARMSTEAD 
Amgen. Inc MURF Fellow 
Junor S.: Lh"'""1ty of Houston 

Characterization of Different Unc-103 
Potassium Channel Mutations That 
Cause Spontaneous Muscle Contraction 

Ment= Paul W. Sternberg, Professor of 
Biology; Investigator, Howard Hughes 
Medical Institute, and Luis R Garcia, 
Postdoctoral Scholar in Biology 

MATHAZIN AUNG 
'-lowart1 '*'llf1es Meda Jrts:wte SURF Fe<low 
Sophomoo-e, Ph Pasade'la City College 

Parallel Computing in Laplace 
Transform/ Potential-Theoretic 
Numerical Analysis 

Mentor Oscar P. Bruno, Professor of 
Applied and Computational 
Mathematics 

VINCENT C-M. AUYEUNG 
~ R..p/ljones SURF F~ 
Freshman. B• 

Spectroscopic Mapping of 
Conformational Changes in the 
Nicotinic Acecylcholine Receptor 

Mentor Henry A Lester, Bren Professor of 
Biology 

ALFRED j. BACA 
NSc Ceri-:.er for trie Xoeoce a."'d fng¥"1eenng o• '1.a:~ats 
vuR~ =e :b'N 
"'"'°' Ch: Caifom<a State ~"Y· Los Angeles 

Optimization of the Electrode 
Composition in Cesium Hydrogen 
Sulfate Fuel Cell Electrodes 

..,~ . .,,. Sossina M. Haile, Associate 
Professor of Mate rials Science, and 
Fe1meng Zhou, Professor, Department 
ofChemisay and Biochemisuy, 
California Seate Uni\·ersicy, Los Angeles 

BRIAN K. BA IRSTOW 
Sophomore EAS :Ael 

Conceptual Design of Interplanetary 
Sample Return Missions Using 
PowerSail and Solar Electric Propulsion 
Technology 

1"-entor.Joel C. Sercel , Lecturer in 
Aeronaurics 

ROBERT BA LDOCK 
C.1'ech-Gamondge Exdt....,ge 
Juno- Eng Un~ of Urrondge 

Computational Study ofMicrosuucture 
in the Tent-Like Martensitic Suucture of 
Shape Memory Alloys 

Mentor Kaushik Bhattacharya, Professor 
of Applied Mechanics and Mechanical 
Engineering 

KYLE H. BARBARY 
junior Ph; Harvey l"<Jdd College 

UGO's Thermal Noise Interferometer: 
Calibration and Electronic Noise 
Reduction 

Mentor. Eric Black, Lecturer in Physics 

HEATHER A BARBER 
Uhedl-C.ambndge &d>ange 
Juno-. Nanni Soenc:es; ~ of Cairbndge 

Developing a Novel Hygrometer Using a 
Capacitive Sensor 

l"entor. Kenneth G. Libbrecht, Professor 
of Physics 
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SANGEET A BARDHAN 
Bec~a.n Sc.tioiar 
)\,nlOI' B< 

Regulation of SpFoxA Gene: A 
ComparatiYe and Functional Approach 

f"..,,-•:r Eric H. Da,idson, 1\'orman 
Chandler Professor of Cell Biology 

JOSEPH C. BARDIN 
Se-ior, EE Lh"""'"Y of c:.1.r.,..-..a. Sac:. Sa"t)a.'<! 

Precision Time Transfer Using a 
Commercial Satellite 

Mentor Sander Weinreb, Faculty Associate 
in Elecuical Engineering; Principal Staff 
Member,JPL 

DANIEL D. BAUMANN 
Junoor Pit '-"'""""" of Camondge 

Large Scale Structure Contributions to 
Cosmic Microwave Background 
Polarization 

~entor; Marc P. Kamionkowski, Professor 
of Theoretical Physics and Astrophysics, 
and Asantha Corray, Sherman Fairchild 
Senior Research Fellow in Theoretical 
Astrophysics 

RENA T BEKBOLA TOV 
Sophomore. Ma 

Errors and Error Correction in the 
Process of DNA Self-Assembly 

..,.,,,or Erik Winfree, Assistam Professor 
ofCompurer Science and Computation 
and ,'\'eural Systems 

LEON M. BELLAN 
Vaor- Neher SURF FeJcw 

junlOI' "" 

Fabrication and Characterization of 
Electrodes With Nanometer-&ale 
Spacing 

Mentor Michael L. Roukes, Professor of 
Physics 
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CHRISTOPHER P. BELNAP 
junior. &'Ge. Hartw>e:k College 

Identification of Genes Involved in the 
Entry of a Qui none Electron Shuttling 
Molecule in Shewanella oneidensis 
Strain AQ-41 

Mentor Dianne K. Newman, Clare Booth 
Luce Assistant Professor ofGeobiology 
and Emironmental Engineering Science 

JAMES N. BENARDINI 
Se~ior l''h::roSl Un.....-ersity cf Anzora 

Characterization of Heat-Tolerant and 
UV Radiation-Resistant Microbes 
Isolated From an Indian Ocean 
Hydrothermal Vent System 

Mentor Kasthuri J. Venkateswaran, 
Member of the Technical Staff,JPL 

MARCUS K. BENNA 
Sophomore. Ph; Un-.oty of Carrbndge 

Considerations on Dual-Recycled 
Gra,itational \\'ave Interferometers 

Mentor Alan J. Weinstein, Professor of 
Physics 

ILYA BERDNIKOV 
iunOCY PIVMa: Cornea i.;-,""""Y 

Characterization and Commissioning of 
Digital Suspensions for the 40m Mode 
Cleaner 

Mentor Alan J. Weinstein, Professor of 
Physics 

ROBERT BERRY 
)unOCY PIVMa: Utah State Unr;er;oty 

Mapping of Synthetic Sapphire Optical 
Absorption at 1064nm 

Mentor Joseph M. Kovalik, Staff Member 
in Physics 

CLARE J. BIGGS 
Ca!rech-Cambndge Exrhange 
junlOI'. Natural ScJOnees; Un~ of CarTt>ndge 

Triggered Slip in the Eastern California 
Shear Zone 

Mentor Mark Simons, Assistant Professor 
of Geophysics 

SIDDARAYAPPA A. BIKKANNAVAR 
junlOI'. ~a: Pnnc:~oa Colege 

Numerical Modeling of Electric and 
Magnetic Systems 

Mentor Melora Larson, Senior Member of 
the Technical Staff,]PL 

MARK BILINSKI 
-i.e Assoc.ares S'.JR.F Fe cw 
ju~oOC r-'a/Ch 

The Crossing '.'lumber of K9,9 

~enter Richard M. Wilson, Professor of 
,\1athematics 

JONATHAN C. BIRD 
Mr: a.rid Mrs. t:<.diard "' Rosen!>e'g SURF f:ellow 
jun>O<' Ph 

Modeling the Evolution of Massi\•e 
Elliptical Galaxies in Our Universe 

"1emor B. T. Soifer, Professor of Physics 

JEFFREY A. BLACKBURNE 
A1an Porter Mernona. SL.>1.f Fellow 
junoor. Ph 

The Morphological Evolution of 
Galaxies 

'1en1or; Richard S. Ellis, Steele Family 
Professor of Astronomy, and 
Christopher J. Conselice, Postdoctoral 
Scholar in Astronomy 

CULLEN H. BLAKE 
junlOf'. Astroph: Pmcoton ~"Y 

A Search for Period Changes in Delta 
Seu ti Stars \Vith the Super-LOTIS Sky 
Patrol System 

Mentor;; Shrinivas R Kulkarni.john D. 
and Catherine T. MacArthur Professor 
of Astronomy and Planetary Science, 
and Derek Fox, Postdoctoral Scholar in 
Astronomy 

DAVID BONFIELD 
ur.a::h-Cambndge &o:tw>ge 
junoor Pit l.k'I~ of Carrbndge 

Characterising the Length Sensing and 
Control System of the Mode Qeaner in 
the LICO 40m Lab 

Mentor Alan]. Weinstein, Professor of 
Physics 

JORDAN L BOYD-GRABER 
). We<i<J,o Green SURF Fe•>ew 
Sophomor-e EAS 

Tagging Applications for Named-Entity 
Identification and Collocations 

"'ent"" Christiane Fellbaum, Research 
Scientist, Princeton University, and 
Fiona Cowie, Associate Professor of 
Philosoph~ 

MORIAH J. BRIER 
Sop.r.QCTlore. Ee Yale Ufl~~ersrty 

Christopher Isherwood's Spiritual 
Evolution and Its Impact on His 
Narrative Technique 

Mentor Alan Jutzi, A~·ery Chief Curator, 
Rare Books, Huntington Library, An 
Collections, and Botanical Gardens 

JOSHUA J. BROTMAN 
SenM":.Y. 81: T rurran State Unrversn:y 

Investigating the Role ofGCN5-Related 
N-acetyltransferase (GNAT) in Aging 
Using Drosophila 

r-emor Seymour Benzer.James G. Boswell 
Professor of Neuroscience, Emeritus 

KARI E.R. BROWN 
NA5A v5i\P 
Junor O>; Hollns Un~oty 

Laser-Induced Breakdown Spectroscopy 
for Future L'se on Mars 

'1emor Soonsam Kim, Principal Technical 
Staff,JPL 

MATTHEW R. BUCKLEY 
NASAUSRP 
Junoor Ph; Ken)'OO College 

Construction of a Superconducting 
Fixed Point Device 

Mentor Melora Larson, Senior Member of 
the Technical Staff,JPL 

ADAM BUSHMAKER 
junlOI' Engneemg Ph; l.k'I~ of W&onsn. Platt...,,Jle 

Detector Sensitivity Investigations at the 
Thermal Noise Interferometer 

Mentor Eric Black, Lecrurer in Physics 



ERIC ] CADY 
"°''"'" Sc'>OW 
F~on"h 

Compostte X-Rav Spectra of ELGs and 
Broad-Lined AG~s From the SEXSI 
Suney 

Mer·or Fiona A. Harrison, Associate 
Professor of Physics and Ascronomy 

SIRIN CALISKAN 
Sop!-~ A 

Photometric Studies of Stars in Three 
Young Star Clusters 

,...,.,,,or Lpme Hillenbrand, Sherman 
Fairchild Distinguished Poscdoccoral 
Scholar in Ascronomy 

PATRICK B. CAMERON 
)'S'ICY Ph/Coloege Scholar Come! ~ 

Study of the Maximum Likelihood 
Estimator for Amplitude and Phase 
Modulated Gra\itational Wave Signals 

,...,.,,tor Gregory Mendell , Scientist, LIGO 
Hanford Observatory 

ST ACY A CARRIER 
NA9\ US'V' 
)una. Ma; Mount Holyoke Co!M!ge 

Laboratory Spectroscopy of Carbon 
Dioitide in the Near Infrared 

Me'>tor Linda R. Brown, Research 
Scienrisc,]PL 

ROBERT j. CASPERSON 
Appbed "".nenals SURF FeJJow 
Sophomore. Pti; a...gon Stat< Un~ 

Growing Biaxially Textured BaTiO, 
Films and Determining the Orientation 
Distribution During Growth Using 
RHEED 

M<ntor Harry A. Atwater, Howard Hughes 
Professor and Professor of Applied 
Physics and Materials Science 

NICHOLAS CASTLE 
Sophomore. ~ Leh~ Lh-...y 

Martian Rock Shape Studies 

Meitor Matthew P. Golombek, Principal 
Scienrist,]PL 

MARKO CETINA 
Sophomore Al'h 

Design of a Planar Photonic Crystal Air 
Channel Waveguide 

Mc-·or Oskar J. Painter, Assistant 
Professor of Applied Phrsics 

LYLE J. CHAMBERLAIN 
'-~.'\,' ..... )'SO" Y 5L..:if~el:w 

're~.EAS 

A Beha\ioral Architecture for Strate~ 
Execuuon 111 Multiagent Robotic 
S)·stems 

"!enter Richard M. Murray, Professor of 
Mechanical Engineering 

VINCENT H. CHANG 
F~an.EE 

The Fabrication and Development of 
Thin Film l\ticroinductors 

""""''"'" Erik Brandon, Senior Member of 
the Technical Staff,]PL 

JONATHAN E. CHEN 
/ten'...- Scnc>ar 
'reshman 0 

Novel, Enantioselective Synthesis of 
Amino Acids via Catalytic 
Metallacyclization 

'"'""'or Marc M. Baum, 'Visiting Associate 
in Emironmental Science and 
Engineering 

JUDYY.CHEN 
JPWS SURF fedow 
Sophomore. Qi UmtOS Corrml.n<y Coli<g< 

Conformational Equilibria of tran.r2-
Aminocyclohexanecarboxylic Acid 
Studied by !\'MR Spectroscopy as a 
Function of pH in D,O and 
Stoichiometric Calculations in DMSO 

Met>tar john D. Roberts, Institute 
Professor of Chemistry, Emeritus 

XUEJING CHEN 
An+l1' E ...a.~ ,,.,.emcr'.a. Si...lRF Ff!~ 
iuna ECE!Ma 

Rapid Natural Scene Categonzation 
Requires High-Level \"isual Processing 

Mentor Pietro Perona, Professor of 
Electrical Engineering 

KWUN HUNG M. CHEUNG 
Sophomore P>-

The Effects of Gravit) Gradient Noises 
on Gra,itational Wave Detection in the 
UGO L1,ingston Observatory 

Met>tar Mark Coles, Member of the 
Professional Staff in Physics 

CARL W. CHIN 
Genera.· ..... C?Ot"S 5uRF Fe 10w 

Frestman. EE 

Laser Characterization 

M<ntar Axel Scherer, Bernard Neches 
Professor of Electrical Engineering, 
Applied Physics, and Physics 

ANITA S. CHOI 
/tchdf'd and Dena ( """'1 51.JR.f Ft low 

Sophomore. °' 
Controlling Protein Phosphorylation 
Using Unnatural Amino Acids 

M<ntar Dennis A. Dougherty, George 
Grant Hoag Professor of Chemistry 

PAUL]. CHOI 
Ar.t>.f R. Ad¥nS SURF Felow 
Juna. Qi 

Single Molecule Studies on the 
Facilitated Diffusion of the EcoRI 
Restriction Enzyme 

M<ntor Charles P. Collier, Assistant 
Professor of Chemistry 

KYLE CHRYST AL 
Freshman. EAS (ME) 

Mesoscale Self Assembly 

Meitor Adrian Ponce, Visiting Associace 
in Chemistry; Senior Member of the 
Technical Staff,]PL 

BENJAMIN CHU 
\;A9\ US'V' 
Sop"""'°"" Al'lr Coll.mb .. \Jn_,;<ty 

Analysis and Interpretation of 
Atmospheric OH Abundances Over 
Table Mountain Facilines 

"1entar Richard P. Cageao, Member of the 
Technical Staff,]PL 

ZHIKANG CHUA 
CJ :ecn-Q,.....,~ge Exc .. a-rge 
-ocnomore. Ee Un .... ersr,y ,., .....a.-nbo tdgt. 

Do People Save Enough for Future 
Expenses? An Exploration Into Whether 
People Are Economically Competent in 
Managing Their Finances for Expenses 
in the Future 

"'enter Colin F. Camerer. Rea A and Le/a 
G. Axline Professor of Business 
Economics 

KEVIN A CHURCHEL 
Sophomore. Pt, 

Multisensor Assessment of Arctic 
Pol;n;"a \'ariability 

Mentor Benjamin Holt, Member of the 
Technical Staff,]PL 

LORIAN V. CHURCHILL 
HoW'¥'d Hvghes +~edtCaJ lnstt • .;te SURF Febw 
Freshman. S. 

Identification of Genes Affected bv the 
Supermom and lhat2 Mutations in 
Arabidopsis thaliana 

Ment""' Elliot M. Meyerowitz, Professor of 
Biology, and Elizabeth Haswell, 
Poscdocroral Scholar in Biology 

LAWRENCE W. COLAGIOVANNI 
Sophomore. CS; Massachusetts lnstJMe ofT<Cllnolof1 

Adaptive Interplanetary Navigation 

Met>tor Todd A. Ely, Senior Engineer, 
Navigation and Mission Design Section, 
]PL 



MORGAN B. CORUM 
iunt0r .,strat.,.,. Alt Center Colioge of~ 

MEMS Online 

Mentor Thomas George, Supen1sor, 
,\fE.\!S Technology Group,JPL 

KEVIN P. COSTELLO 

ILI"<>r Ma 

Questions Motivated by the Size of 
Blocking Seis in Projective Planes 

Mentor Richard M. Wilson, Professor of 
Mathemarics 

PAUL D. COUCHMAN 
U.~ecn-Ca-nbndge ~ge 

)ut'oor Eng; Un~ ol Carrondge 

An Analysis of the Signatures of 
Complex Systems V.'ith Particular 
Reference to the E. coli Bacteria 

,.....,,or John C. Doyle, Professor of 
Elecuical Engineering 

WILLIAM K. COULTER 
App ~ Marenals SURF Fellow 
Frest-man. EE 

Microconcentrator Photovoltaics 

Mentor Harry A. Atwater, Howard Hughes 
Professor and Professor of Applied 
Physics and Materials Science 

CRAIG E. COUNTRYMAN 
Beciomn Scl>Ol.v 
jun«.°' 

ew Strategies for the S)-nthesis of 
Pharmaceuticals: The First 
Enantioselective Total Synthesis of 
Ketorolac 

Mento.- David W.C. MacMillan, Associate 
Professor ofChemisuy 

:q 

PATRICIA L CRUZ 
The }¥Mes ,,,..,,, fot¥'cJJr,cti MlN Fe l¢w 

)un«lr AM-. Un~ of Caiofom.a. Bet1<eley 

Use of Multiple Polarizations in Imaging 
Applications 

Mern<n Oscar P. Bruno, Professor of 
Applied and Computational 
.\fathemarics, and Mario J. Chaubell, 
Graduate Student in Applied and 
Computational Mathematics 

MARCO CURRELi 
NSF Center for t'ie 5c"1Xe ana En8"""""'8 of f-Aa:eN!s 
MURf Fellow 
junor Oi; Ca;o'om .. State Un~. Los Angeles 

Synthesis and Characterization of 
Silicon Nanocrystals V.'ithin the Cages of 
Zeolites FAU and EMT 

Ment= Mark E. Da•is, ·warren and 
Katharine Schlinger Professor of 
Chemical Engineering, and Yong Ba, 
Professor, Department of Chemisuy and 
Biochemisuy, California State 
Uni\·ersity, Los Angeles 

MIANDAI 
lunor EAS 

Internet Congestion Control 

Mentor Steven H. Low, Associate Professor 
of Computer Science and Elecuical 
Engineering 

LUSINE DANAKJAN 
"'homas ,_.,,,, ~· SURF ."e ow 
juntOr. B.10 

Effecis of Anti-Huntingtin Antibodies on 
Mouse Models of Huntington's Disease 

Mentor Paul H. Patterson, Professor of 
Biology 

WEI LIEN S. DANG 
Fres!YNn. EAS (MS) 

Carbon Nanotube Field Emission and 
High-Frequency Power Generation in a 
Nanoklystron 

Mento.- Peter Siegel, Group Supervisor, 
]PL 

MICHAELE. DAVENPORT 
Sopnomore. Ph 

Entanglement in N Qubits 

,...~,or John P. Preskill,John D . 
MacArthur Professor of Theoretical 
Physics 

NAT ALIA I. DEUGNE 
Carey. •"er<e Suilf FeJicw 
Sopn"""""- Geoo· 

Equilibrium Water Content of Olivine 

f".entO<" Paul D. Asimow, Assistant 
Professor of Geology and Geochemisuy 

DANN 0 . DEMPSEY 
Genera Mor= SURF Fe!loN 
Senor. EAS 

Arsenic Cycling in . atural Sedimenis: 
Effecis of Aging 

Mentor Janet G. Hering, Associate 
Professor ofEmironmental Engineering 
Science 

PETER j. DENNEDY-FRANK 
R.chrer Scnolat" 
junoor PISc 

A Fault Model for Heating on lo 

MentO<" Da>idj. Stevenson, George \ 'an 
Osdol Professor of Planetary Science 

ANDREW P. DERVAN 
Mow&rct Hugnes "eo<aJ ;'IS!W!e 5'.ftlF Fe'low 
5opnomore. S. Yale lJn""""'Y 

Optimization of Sample Preparation 
and Liquid Chromatography Mass 
Spectrometry of Proteolyzed Nicotinic 
Acetylcholine Receptor as a Means of 
Enhancing Sensitivity for Proteomics 
Studies 

Mentor. Henry A. Lester, Bren Professor of 
Biology 

ERIN N. DIMAGGIO 
NASAUSRP 
Sophomore. Ge; lJnNerslty ol Mchpi 

Characterization of Martian Rock 
Shape: Implications for MER Airbag 
DropTesis 

Mentor Matthew P. Golombek, Principal 
Scientist,]PL 

SERINA M. DINIEGA 
~an Braaley SURF F­
)unoor Ma 

~iartian Polar \\'ind Patterns: A Study 
Through \lsual Sun·eys of Aeolian 
Features and Atmospheric Models 

Me<>tor Mark I. Richardson, Assistant 
Professor of Planetary Science 

RAGHUVEER DODDA 
tv0or CS; Southeastern LOu.sia.'\a Un-..iy 

Noise Characterization in the UGO 
Livingston 4-km Interferometer 

Mentor Mark Coles, Member of the 
Professional Staff in Physics 

TIMOTHY E. DOLCH 
junoor P'-

Galaxy Clusters From the First Half of 
the Universe 

Mentor Peter Eisenhardt, Research 
Scienrist,JPL 

TIMOTHY DONG 
Ax""' SURF Fe \:>N 
Pre-freshman 

The Role of Spatial Attention on the 
Scintillating Grid Illusion 

f"entor. ChristofKoch, Lois and Victor 
Troendle Professor ofCogniti~·e and 
Beha~ioral Biology and Professor of 
Computacion and I\'eura/ Systems, and 
Rufin \'an Rullen, Postdoctoral Scholar 
in Biology 

TYLER G. DRAKE 
The krospace Cotporat.on 51.JRF FebN 
Sopnomore. Ph 

Nanowire Resonators 

Mentor Michael L. Roule.es, Professor of 
Physics 

KEVIN E. DUNCKLEE 
T osfu Kubota Aeronaut.cs 5URF feJow 
FrestwNn. EE 

Obelisk Project 

Mentor. Morteza Gharib, Professor of 
Aeronautics and Bioengineering 



LINDA Y. DUNN 
'knrer 5c""4ar 
~EE 

Pedestrian Traffic Signal Recognition 

'1entor Glen A. George, Lecturer in 
Computer Science and Elecuical 
Engineering 

CHRISTINA A DWYER 
£~<a C Vo~e 5v'1.; ;-el.b-..v 
F-~At 

CCD Obser.-ations of Come ts and 
Asteroids 

r-.entor Paul R \\'eissman, Senior 
Research Scientist,]PL 

ZACHARY T. DYDEK 
Horeywe; Su'ti "e.t>w 
Sophomore. r-.i: 

Studying the Phenomenon of"Booming 
Sand" in the Laboratory 

Mentor Melany L. Hunt, Professor of 
Mechanical Engineering 

KATHRYN A DYL 
Tor" and Boo Pe<pa Si.JR" Fe~ 
Sophomo<e. Geoct> 

Rotational and Vibrational Specrroscopy 
of Dihydroxyacetone 

Mentor Geoffrey A. Blake, Professor of 
Cosmochemisuy and P/anetal)' Sciences 
and Professor of ChemisU)' 

RICHARD D. EAGER 
Fres!Ynan, Ph 

Optimal Quantum Codes for the 
Symmetric Depolarizing Channel 

Mentor Hideo Mabuchi, Associate 
Professor of Physics and Control and 
Dynamical Systems 

ERICA N. EBER 
jl.nior. Ph 

Offset Cancelled Phase Locking for 
LISA 

Mentor Thomas A. Prince, Professor of 
Physics 

TAMBREA T. ELLISON 
A~. Jnc Ml.JRF Fellow 
junior. Si; Valdosu Sme Ui_,,<ty 

Or83b Expression in Drosophila 
melanogaster 

"lentors Kai G. Zinn, Professor of Biolog;, 
and Anna M. Salazar, Graduate Student 
in Biology 

BRIAN EMMERSON 
·""'°' pt, Ui-.<ty of Cambndge 

Anal}sis of Rap1dlv Cooled Refractory 
Metal Using X-Ray Diffraction 

Mentor Riccardo DeSalvo, Member of the 
Professional Staff in Physics 

ADRIENNE ERJCKCEK 
jun>OI". Ph Prnceton UlNel"><ty 

Late-Time Decay of Scalar Fields in 
Black Hole Spacetimes 

Mentor Mark Scheel, Postdoctoral Scholar 
in Physics 

AARON P ESSER-KAHN 
w; am -, !..acer SURF Fe low 

Soohomore. °' 
In ,fro Incorporation ofTryptophan 
Analogues Into Proteins 

Mentor David A Tirrell, Ross McCollum­
·wiiliam H. Corcoran Professor and 
Professor ofChemisuy and Chemical 
Engineering 

ANDREI FARAON 
Richter Schow 
Sophomore. Ph 

The Analysis of Neutron Events in 
Karol.AND Data 

Mentor Robert D. McKeown, Professor of 
Physics 

TYESHA L FARMER 
~ Ir'<. M<JRf Fe.low 
junior & Alob~ M"" Ui._...-:y 

Coexpression of a Family of G Protein­
Coupled Receptors Within Nocice ptive 
Sensory Neurons ofTrigemmal and 
Dorsal Root Ganglia 

1"'.entors Da\idj. Anderson, Professor of 
Biology; Im·escigacor, H o1•-ard Hughes 
Medical Institute, and Mark]. Zylka, 
Postdoctoral Scholar in Bio/Ogl' 

WILL M. FARR 
Eoward C Stone SURF Fe!Jow 
junior. Ph 

Numerical Solutions to Two­
Dimensional Self-Similar Ulrra­
Relati•istic Fluid-Flow Equations 

Mentor Re'em Sari, Sherman Fairchild 
Senior Research Fellow in Astrophysics 

JENNY A FISHER 
Fres!man. PISc 

A Global Assessment of Dust De•il 
Acti•ity on Mars 

Mentor Mark I. Richardson, Assistant 
Professor of Planetary Science 

SUVI F. FLAGAN 
Mt: Robert I'! /Jbbey SURF Fellow 
Sophomore. EAS 

Acyl-Homoserine Lactone and 
Homoserine Lactone Degradation by 
Defined Microbial Mono- and Tri­
Cultures 

Mentor Jared R. Leadbetter, Assistant 
Professor of Environmental 
Microbiology 

REBECCA A FLINT 
Sophomore. Ph 

Rover Localization Using Genetic 
Programming 

Mentor Patrick C. Leger, Member of the 
Technical Staff,]PL 

RAYMOND C FONG 
Sen>OI" &>g; ~ l"\Jdd Col~ 

Simulation Chamber for Test 
Instruments Aboard AFRL's TechSat21 

"•mar Lee K.Johnson, Research 
Scientist,]PL 

WILLIAM T. FONG 
Sophomore. ACM 

Disk-Averaged Synthetic Specrra of 
Te rrestrial Planets: Implementation of 
Methods in Numencal Analysis 

Mentoc Victoria Meadows, Research 
Sciencist,JPL 

KNA TOKIE FORD 
howard >-ivghes f"'ed<a rst=e .~iJRF Fe low 
Sophomo<e. (h; Gin< Atg,,ta l.kl..-ers<ty 

Ferric Iron Reduction and Growth in 
She1•-anella oneidensis and 
Pseudomonas chlororaphis 

Mentor Barbara J. Wold, Professor of 
Biology 

EMILY B. FOX 
NAS<\ U5RP 
Sophomore. EE; '1assachuseru lnstrtute ofT eclvlology 

Biomorphic Robot Arm Feedback 
Systems 

r-.enior Mirra Harrrnann, Postdoctoral 
Scho/ar,]PL 

ORI D. FOX 
NASAUSRP 
juna. Astroph; Boston Ui.-.ny 

Jupiter's Polar Vortex Phenomenon: 
Comparing the Stratosphere and 
Troposphere 

,....~ Glenn S. Orton, Senior Research 
Scientist,JPL 



CHRISTOPHER B. FRANCO 
Howard Hughes ""edca. nst~""" SVRF "e!Jow 
F~S. 

Functional Anal) sis of SpFoxB in the 
Developme nt of Strongv/ocentrotus 
purpuratus 

Mcntcn Eric H. Da\iclson, ,'\'onnan 
Chandler Professor of Cell Biology, and 
\'eronica Hinma n, Postdoctoral Scholar 
in B1olog) 

LISA FUKUI 
F~ 

Dumbbell.Shaped Fused Silica Fibers 

Mentor Phil Willems, Sraff Member in 
Physics 

NATHAN L FUNG 
~,..,. 5cl-olar 
Jut''°' EAS 

Characterizing Six Major Aftershocks of 
the Northridge Earthquake Sequence 

Mentor Egill Hauksson, Senior Research 
Associace in Geoph~'Sics 

IL YA FUSHMAN 
Ricfo!er Scl>O'V 
)unoCY Ph 

Imaging Single Molecules in 
Microfluidic De•ices for DNA 
Sequencing Applications 

Me<'tor Stephen R. Quake, Associace 
Professor of Applied Phpics 

JARED M. GABOR 
Frestvn.n, Ph 

Anal)'Sis of High-Resolution Spectra of 
Young Stars 

Menter Lynne Hillenbrand, Shennan 
Fairchild Distinguished Poscdoccoral 
Scholar in Astronomy 

MELANIE A GAINEY 
NASAUSRP 
Sophomore. S. Boston Lkwef's11y 

Proposal for an in siw and Remote 
Coastal Ocean Observatory 

M<!rr.or Paul DiGiacomo, Scientisc,JPL 

STEVEN S. GAO 
~ 5URF "eJJcw 
Pro~ 

Granular Flows in N'arure: Booming 
Sand Dunes 

M""'"" Christopher E. Brennen, 
Professor of Mechanical Engineering, 
and Melany L. Hunt, Professor of 
J1echanical Engineering 

MEGAN M. GARDNER 
·'ASA vSRP 
Sophomore. CS: Bngllam Yoong l.Jn_,itf 

The Age of the Universe: The M92 
Photometry Database 

"1enter Stephen D. Gillam, Scientist,JPL 

JOHN D. GEISZLER 
Sophomore. APh 

Remote Sensing of Seasonal Phase 
Changes in Arctic Ocean Ice Cm·er 

Memer Benjamin Holt, Member of the 
Technical Sraff,JPL 

LESLIE E. GIBSON 
'ASA USRP 
Sophomore.. 0.· Wellesley College 

Fourier-Transfonn Infrared 
Spectroscopy for Future Use on Mars 

Mentor Soonsarn Kim, Principal Technical 
Sraff,JPL 

PAOLA GIUSTI 
Howartl Huglles Medea' "'mvre '11.J~ '"e low 
)unOOI'. Be U>~ ol Puerto R.co R.o P-ecns 

Designing a Metal Binding Site in the 
Mechanosensitive Channel of Large 
Conductance {MscL) of Escherichia coli 

Mentcn Dennis A. Dougherty, George 
Granc Hoag Professor ofChemisuy, and 
Don Elmore, Graduate Swdenc in 
Chemisuy 

HILARY K GLIDDEN 
Sophomore.~ Psy ~ o' Camondge 

Ontogenv of Trace Fear Conditioning in 
C57BL, 6N Mice 

~~•or ChrisrofKoch, Lois and \lccor 
Troendle Professor ofCognitil·e and 
Beha,ioral Biology and Professor of 
Computation and .'\'eural Syscem s 

YIYANGGONG 
R.c,..:e<"" 5cl">o1ar­

F~hman. EE 

Characterization and Design of 
Photonic Crystal Optical Waveguides 

Memor Axel Scherer, Bernard Neches 
Professor of Electrical Engineering, 
Applied Physics, and Physics 

MELANIE A GOODRICH 
Sophomore. Et 

The Effect of Candidate Order on 
Election Results 

M..,tor R. M. Alvarez, Professor of 
Political Science 

DANIEL E. GOODS 
Howard Hughes Med.cdl lnsm.rre SURF Fellow 
SenoCY. Grapnoc Des.gn. Art Cent.,. Colege or Des.gn 

Running Into Spider Webs: Visual Cues 
for the Nonpictorial 

M""'""' Russell E. Jacobs, Member of the 
Beckman Instiwce, and Da\id Kremers, 
Concepwal Artist in Biology 

BENJAMIN R. GRANETT 
Hvgt> F ¥>d kdy 1..0U CoNn lrrtern4oonal SURF Fellow 
Sophomore. Ay 

A New Algorithm for Hunting Low 
Surface Brighmess Galaxies in DPOSS 

Memcn Roberto Scararnella, Associate 
Astronomer, Rome Astronomical 
Observatory, and S. G. Djorgovski, 
Professor of Astronomy 

ERIK M. GRANSTEDT 
Sophomore. EE 

Proposal for an in siw and Remote 
Coastal Ocean Obse rvatory 

M"'1tor Lloyd C. French, S~'Scems 

Archicecc,JPL 

MEGAN A GREENFIELD 
Oonad 5 C.a"lC 5v~; :e'.Cw 
Sophomore. ChE 

Synthesis and Characterizauon of 
Photoresponsi"e \'ersion of the 
Biocompatible Polymer Poly(ethylene 
glycol) 

M..,tor Julia A. Kornfield, Professor of 
Chemical Engineering 

JANE C. GREENHAM 
R.cm ... Scho:a:' 
IS"'°' PISc: 

Characterization of Creep-Related 
Landfonns in the Northeastern Hellas 
Region of Mars 

Memcn Alfred S . .McEwen, Associate 
Professor of Planetary Geology and 
Image Processing, University of Arizona, 
and Mark I. Richardson , Assisranc 
Professor of P/anerary Science 

NATHAN J. GREENWOOD 
"IASA U5RP 
~· Ph: Calnom .. State Polytechnoc lJn_,;11y s.n Lu~ 
Ob<SPO 

Growth of High Qualil)' Nitride 
Photodiodes via Molecular Beam 
Epitaxy for Implementation in 
Ultra.,,ioler Detector Arrays 

Merner Robert A. Beach, Member of the 
Technical Sraff,JPL 

JULIA J. GREISSL 
Junor Ph 

Towards the Initial Mass Function of the 
Star Fonning Region MonR2: A 
Spectroscopic Investigation 

Mentor Lynne Hillenbrand, Sherman 
Fairchild Distinguished Poscdocroral 
Scholar in Astronomy 



DAVID R. GRISWOLD 
,....,..,,..,_ EAS CS) 

Analvsis of UY Images From the Cassini 
Mission 

'1entor Roben A. West, Research 
Scientisc,JPL 

ALEXA HALFORD 
.r • l"';i,'?t· A. gsourg Coiqe 

Spenrophotomem of the L'raman 
Satellites 

Mentor Bonnie]. Buratti, Principal 
Research Scientisc,JPL 

KOUN HAN 
Ar!nor A .~ayes 51JRF "eilow 
Sophomore, a. 

Interaction of Potent Photoreducing 
Platinum Complexes With DNA 

Memor Jacqueline K. Banon, Arthur and 
,\.farian Hanisch Memorial Professor and 
Professor of ChemisU}' 

JAMES M. HANSEN 
)'J'or Phil"'a 

Effective Field Theo'l of 3-Branes and 
the Cosmological Constant 

Mentor Mark B. V.'ise ,john A McCone 
Professor of High Energy Physics 

RIZAL F. HARIADI 
S.Oor Pt-JB Wasrong:or Su:e Un"""'1'f 

Molecular Mechanism of Self-Assembly 
of Two-Dimensional DNA Crystals 

Hemor Erik Winfree, Assis1a111 Professor 
of Compucer Science and Computation 
and Neural Syscems 

NZINGA HARRIS 
Howard 1-iuff'es "'ed1Ca: lnstl!U!e MURF Fe"cw 
Sophomore. B<: Moon! SL Mary's College 

Sequence Dependence on DNA-Protein 
Crosslin.king 

f"'enor Eric D. Stemp, Visiting Associare 
in Chemistry 

JAMES W. HEGEMAN 
Y.rey and C-'1 ~ SURF "e""' 
Sopnomore ~ .. 

Progress Toward the Total Svnthesis of 
:-.Jorzoanthamine 

l"'eotor Brian M. Stoltz, Assiscanr Professor 
ofChemism 

SARAH E. HENDRICKSON 
~.EAS A• 

Conceptual Design of Interplanetarv 
Sample Recurn Missions l'sing 
PowerSail and Solar Electric Propulswn 
Technology 

"'1emo.-Joel C. Sercel, Lecturer in 
Aeronautics 

MORGAN HENDRY 
Fresrrnan Aen:lnaut<s and Astrona..11C~ ~"Y of 
So.Mem Cal fomoa 

Proposal for an in sicu and Remote 
Coastal Ocean Obsen:atory 

Mentors: Lloyd C. French, Syscems 
_4rchicecr,JPL, and Paul DiGiacomo, 
Scientist,JPL 

PAUL HENSHALL 
)unoor Ph: l..kwen>ty of l..e<ester 

Concepcual Design of lnterplanetal)' 
Sample Return Missions Using 
PowerSail and Solar Elecuic Propulsion 
Technology 

Mentor Joel C. Sercel, Lecturer in 
Aeronautics 

ISAAC A. HILBURN 
)oanne G,rrtt; SURF Fellow 
Sophomore. Geoph 

Neoproterozoic Cap Carbonates: A 
Paleomagnetic Estimation of Formation 
Time and Study of Tepee and Crystal 
Fan Strucrures Within the Ravensthroat 
Dolostone and Hayhook Limestone in 
the MacKenzie Mountains, British 
Columbia, Canada 

Mentor Joseph L. Kirschvink, Professor of 

Geobiology 

JAMES H. HILL 
~'>e }M"eS "V<'e ~""' "'\.N "e!cw 
Sophomore, cs ~. (olJege 

Backend B~ tes 

r-~· -,-. Jason J. Hickey, Assistanr Professor 
ofCompucer Science 

DANIEL HOBO HM 
)uOor. B<>" -~itf of c.ntndge 

Imesngaaons Into the Role ofa 
Pharbin-L1ke Inositol Polvphosphate 5-
phosphatase and pl90 RhoGAP in the 
Neuromuscular Junction Development 
of Drosophila melanogascer 

'1entor Kai G. Zinn, Professor of Biology 

JACLYN M. HOMNICK 
F~sl'Ynin Ph 

Density Measurements at the Tricritical 
Point of Liquid Helium 

Mertor Melora Larson, Senior Member of 
the Technical Sr.aff,JPL 

SUEANN HONG 
~ ,,..r..rt"f'!S f'-'!~ca. .,...sn .. te SURF Fe low" 
•restvnan. EAS 'CS; 

The Timing of Conscious Perception 

Mentor Shinsuke Shimojo, Professor of 
Biology 

SARAH M. HORST 
'\ch:er Scnoiar 
Sophomore. P1Sc 

Search for Magnesium on Europa's 
Surface 

Mentoc Michael E. Brown, Associate 
Professor of Planetary Astronomy 

HAOMIAO HUANG 
Rdirer Scholar 
Fresl'wn¥l. EE 

Surname Disuibutions as a Reflection of 
Marriage Patterns in Rural China 

Mentoc James z. Lee, Professor of History 

HERMES C. HUANG 
~ H>Jgnes .... ea<~ Ins::· ·e St..'RF Ft!4low 
Sophomore APh 

First Principles Dislocations Properties 
m MgO From ~folecular Dynamics 

~oc William A. Goddard III, Charles 
and Mary Ferkel Professor ofChemisuy, 
Marerials Science, and .4pplied Ph~'Sics 

UNDSA Y HUFTO N 
,ur 5iOC~ l.Jr·~"t .... of CarntY "1i]e 

F7a1il'irus Capsid Protein in RNA 
Replication and Encapsidation: Is the 
Capsid Protein Only Required for RNA 
Replication? 

Men-.cr James H. Strauss, Ethel i~llson 
Bon1es and Robert Bowles Professor of 
Biology 

PATRICK A HUMMEL 
Ax~ S:JRF Fe low 
Pre-~ 

On Consecuti\'e Quadratic JS'on­
Residues: A Conjecture of lssai Schur 

Men•or Dinakar Ramakrishnan, Professor 
of .\1athematics 

GEOFFREY 0 . IRVING 
Rx:n:"" Scf>olar' 

Junor Ma 

Robust Collision and Contact Handling 
for Curved, Deformable Surfaces 

"'~mer Alan H. Barr, Professor of 
Computer Science 

REHANA ISMAIL 
NSF 0,,,...,- b' rhe Sc""'e ilfl/J Eng.roeerrg oi Marena!s 
,..,,URi FeJcw 
Senor 8IOCh; Cal.ran.. St>!e \.kl"""""f L.OS Angeles 

Theoretical Calculation for the 
Functionalization of Methane by 
Mercuric Dichloride 

Meitors. William A Goddard III, Charles 
and Mary Ferkel Professor of Chemistry, 
Materials Science, and Applied Physics, 
and Matthias Selke, Professor, 
Department of Chemistry and 
Biochemistry, California Stare 
University, Los Angeles 



RACHIT A JAIN 
.'\IASA USP.P 
JU"'O' CS and Eng; Un"'""!!Y ol Uiofoma ...,..e 

1988 Mars Radar Data Retrieval and 
Anal vs is 

Mentor Albert Haldemann, Depur; 
Project Scientist,JPL 

DAVIT JANVEL YAN 
1PLUS 5URF Feilew 
)un<Y CS Un"""'!!Y of Ulfom.._ Los Ange"' 

Functional Role of Sleep in Learning 
and Memory 

Mentor Shinsuke Shimojo, Professor of 
Biology 

JOSEPH S. JEWELL 
1-'0f'eywe SURF Fe >ow 
Sophomore EAS (Ae, 

Self-Actuating Valve for Pulse 
Detonation Engine 

Mentor Joseph E. Shepherd, Professor of 
Aeronautics 

SUNEIL K JHAMB 
<rcstvnan 

Plasmon Excitation and Light Emission 
in Single Crystal Ag Nanowire Junction 
From Inelastic Electron Tunneling 

Mentor Axel Scherer, Bernard Neches 
Professor ofE/ecuica/ Engineering, 
Applied Phvsics, and Physics 

LIANG JIANG 
RJcr:er Sc."""1r 
Sophomore. Ph 

Observation of the Atom-Cavity: 
Understanding the Transition From 
Quantum to Classical Limit 

Mentor Hideo Mabuchi, Associate 
Professor of Physics and Control and 
Dynamical Systems 

CRISTIAN S. JITIANU 
Rita A iVld 0osten Slqell.m SURF fellow 

Sophomore. s. 

Optimization of the H-Pin Link.er 
Length 

Memor Peter B. Dervan, Bren Professor of 
Chemistry 

2 

EMILY G. JOHNSEN 
R.ch rer Scholar 
'610' SES 

The Graffin in the Caltech Steam 
Tunnels 

'1entor..Judith R Goodstein, Universiry 
Archi\'isr.; Faculry Associate in History; 
Registrar, and \\'illiam F. Deverell , 
Associate Professor of History 

MA TIHEW R. JOHNSON 
Sophomore EE Colo<ado S:.1e un"""'5oty 

Investigations Into the Effects of 
Cryogenic Operation Leading to Hot 
Carrier Injection in Power MOSFETs 

Mentor Michael A. Newell, Senior 
Member ofche Technical Sta.ff,JPL 

NICHOLAS J. JOHNSON 
)una ME. Cal.fem .. Sta:e Polytecmc Un~. San Luos 
ObtSpO 

Characterization of the Natural 
Resonance Properties of Rat Vibrissae 
Using High Speed Videography 

!"'~tor Mitra Hartmann, Postdoctoral 
Scholar,]PL 

PORTIA L JONES 
'ISF Center for Neoromcrph.: Sys:ems fogineetYlg MURF 
C'e'bw 
]ll"« Computer Eng ~Un~ ol LQo.J<Soan• 

Designing a Classifier for Medical 
Images 

Mentor.. Pietro Perona, Professor of 
Elecuical Engineering, and Pierre 
Moreels, Graduate Srudenc in Elecuical 
Engineering 

TIMOTHY F. JONES 
junior. Chemistry 

A Light Source for in situ Detection of 
Atmospheric Br by Laser-Induced 
Fluorescence 

Mentor Geoffrey A. Blake, Professor of 
Cosmochemistry and Planetary Sciences 
and Professor of Chemistry 

AMY ]OR.DAN 
)una. Aslroph: u-.-sr.y of Caifoma ~ 

Analyzing Spectra of Europa for 
Evidence of Salts 

l""oentor ~lichael E. Brown, Associate 
Professor of Planetary Astronomy 

TED E.JOU 
:· ~en· Ga-1: SJRF Fe cw 
Junor Ph 

A History of Undergraduate Self­
Go,·ernance at Caltech 

Mentor Miriam Feldblum, Faculty 
Associate in che Humanicies; Lecturer in 
che Humanicies 

JAIME]. JUAREZ 
Sophomore. Aeror.autcs and Astrtr.autcs: Stanford 
l.JnNef>lty 

Conceprual Design of Interplanetary 
Sample Return Missions Using 
PowerSail and Solar Electric Propulsion 
Technology 

Mentor Joel C. Sercel, Leccurer in 
Aeronautics 

AKASH KANSAGRA 
FresM-.an Ph/Ma: Massachusetts lnst•ute of T echnolo~ 

An Improved Template Matching 
Algorithm for LICO 

Merner.. Szabolcs Mark.a, Postdoctoral 
Scholar in Physics, and John G. Zweizig, 
StafTMember in Physics 

ELLIOTI M. KARPILOVSKY 
Sophomore. EG 

Photochemical Modeling and Analysis 
of Hydroxyl Column Abundances 

Mentor Yuk L. Yung, Professor of 
Planetary Science 

FUMIKO KAWAZOE 
Sen.,.., Ph; OcNnomau l.JnNef>lty 

Detector Sensitivity Investigations at the 
Thermal Noise lnterferometer 

Mentor Eric Black., Lecrurer in Physics 

KIMBERLY E. KELSEY 
RJditH Scl>olar 
jun.,.., Ge 

The Formation of Painite 

Me<"tor George R. Rossman, Professor of 
Mineralogy 

CHAD C. KESSENS 
!'-"'""' EAS ,ME) 

Caster Contributions to Dual-Wheel 
Robotic Explorers 

Meotor Daniel Helmick., .Wember of che 
Technical Sta.ff,]PL 

BASIT A KHAN 
S.oiuel P. and Frances Krown SURF felfow 

Applying Surface-Plasmon Resonances 
in Single Metallic r-ianopartides to 
Diffractive Optics 

Mentor Axel Scherer, Bernard ,,;eches 
Professor ofE/ecuical Engineering, 
Applied Physics, and Physics 

HANNAH K KIM 
ha.vard Hugnes Medcai ·cn.tute SURF <eflow 
junior. 81 

Analysis of Dauer Formation Mutations 
in C. briggsae 

Mentor Paul W. Sternberg, Professor of 
Biology; Investigator, Howard Hughes 
Medical Jnscicute 

MIKHAIL N. KISUTSYN 
Sen« Ch: H'i)her ChemaJ Coliege 

Use of Hydrothermal and Ion Exchange 
Methods to Produce Novel Acid Silicates 
and Germanates 

Mentor Sossina M. Haile, Associate 
Professor of Materials Science 

LUCAS J. KOERNER 
Jun« lntegmed Science (Pll)/Ma. NO<thwestem L.h~ 

Three lnput Matching/ Driving Systems 
for Electro-Optic Modulators 

l"'-ernor Richard Gustafson, Research 
Scientist, UGO 



JOSEPH C. KOO 
Renter Schol¥ 
)un<Y EE 

Characterization and Simulation of a 
Multiple Antenna Wireless 
Communication System Utilizing Space­
Time and Error-Correcting Codes 

Mentor Babak Hassibi, Assiscant Professor 
of Electrical Engineering 

ERIC KORT 
Sopnomore Ph Pomona Colego 

X-Ray Micro-Densitometry of 
Amorphous MoRuB for LICO Flex:Joint 
Mirror Suspensions 

Mentor Riccardo DeSalvo, Member of the 
Professional Scaff in Physics 

STEPHANIE A KOVALCHIK 
Howard Hughes f'-'.ecJc"' it>Stt"ute SURF Fe:Jow 
)Un<Y s. 

Economic Decision Making and Aging 

Mentor john M . Allman, Frank P. Hixon 
Professor of Neurobiology 

DAVID M. KURTZ 
Thomas C Hays SURF Fellow 
Frestman. CJ, 

Arene Coupling and CH Activation by 
Palladium Complexes 

Men:orjohn E. Bercaw, Centennial 
Professor of Chemisuy 

NATHAN KURZ 
Sophomore, ~ Pemsylvania State lkl'-""'!ty 

BEAM Centering on the LICO Test 
Masses 

Mentor Michael Landry, Postdoctoral 
Scholar in Physics 

JEFFREY KWONG 
Sen'°' Aerospill'.e Eng; lkl'VC!'Sll)' of C.liforrua, Los Angeles 

Bio-Material Detection Experiment 
Development for Deep Underwater 
Environments 

Mentors: Gindi French, Member of the 
Technical Scaff,]PL, and Arthur L. 
Lane, Research Scientisc,]PL 

CHARLES LA 
SMnue P iV'd Frances l(rown SURF 0e>OW 
Sophomore. EAS 

Plasma Energv Analyzer DeYelopment 

r-~or Paul M. Bellan, Professor of 
Applied Physics 

CHRISTINA T. LAM 
R.c>-:erSc~ 

Jun"" Ea 

Re'i'ing Master Pianists 

Mentors. Steven E. Koon in, Professor of 
Theoretical Physics, and Wolfgang Fink, 
Member of the Technical Scaff,JPL 

TIN YIU LAM 
~ a l(cep' 5UllF Fe 10w 

tJrl<Y °' 
Progress Toward the Total Synthesis of 
Lemonomycin 

Mentor Brian M. Stoltz, Assistant Professor 
ofChemisuy 

CORINNE LAMB 
tJrl<Y, Ph/Ay: State lkl"""'ll)' of New Yori< at Stony Brocx 

Fused Silica Suspension Research 

Mentor Phil Willems, Scaff Member in 
Physics 

STEPHAN T. LAVAVEJ 
Sophomore. EAS 

Implementing a Stream-Oriented 
Burro~\\'heeler Compressor 

Mentor Andre M. DeHon, Assistant 
Professor of Compucer Science 

NICHOLAS M. LAW 
)un<Y. Nanni Science: l.k>'-""'lty o( Utrbndge 

X-Ray Flash Detection in XMM-Newton 
Archival Data 

Menton: Shrinivas R Kulkarni,john D. 
and Catherine T. MacAnhur Professor 
of Ascronomy and Planet.ary Science, 
and Robert E. Rutledge, Poscdoccoral 
Scholar in Physics 

JENNIFER H. LEE 
R.cl>:er Scno..­
iun"" APh 

Modeling of Planar Photonic Cn'Stal 
Optical Circuits 

Mentor Oskar J. Painter, Assistant 
Professor of Applied Physics 

JONA THAN ]. LEE 
CdJtecti-f\JJS fxG.._ange 
Sophomore. Ea 

Conference Management S}'Stem 

Mentor Ai Poh Loh, Professor of Electrical 
and Computer Engineering 

SHAUN P. LEE 
s..m.,.,, P and H-a.xes !Crown SVRF Fe low 
Fres!Ynan. Ea 

Self-Assembly of DNA Crystals From a 
Two-Dimensional Boundary 

Mentor Erik \\lnfree, Assistant Professor 
of Computer Science and Computation 
and Neural Systems 

TONY LEE 
R.chter Scho.ar 
Freshman Ph 

Discovery Potential of the Higgs Boson 
Through Weak Boson Fusion and 
Diphoton Decay 

Mentor Harvey B. Newman, Professor of 
Physics 

JEREMY M. LEISS 
A>dr1e SURF <eJJow 
Pne-Frdiman 

Stochastic Modeling of Error Correction 
in Kinase-Based Biochemical Circuits 

r-~ Erik Wtnfree, Assistant Professor 
of Computer Science and Compucation 
and Neural Systems 

ELIZABETH D. LESTER 
Howar'Cl Hugf>es '"'el:Jal 'nsmJte MURF Fellow 
junior 8'1PreMed: Baylor- U'1N'Cf'1"Y 

Online l\fonjtoring of Aerosolized 
Bacterial Spores: An Anthrax "Smoke" 
Detector 

r--.or Adrian Ponce, Visiting Associate 
in Chemistry; Senior Member of the 
Technical Scaff,]PL 

HONGYI LI 
Generii· "'c:o"'S 5~ R.F ~e 'cw 
Frestman. Ma 

Estimation of the Number of 
Incommensurate Frequencies in a 
Nonlinear Dynamical System 

r--.or Michael C. Cross, Professor of 
Theoretical Physics 

JENNIFER X LI 
/"'""' f S:aney JO'>"'°" Suilf 'e'bw 
F,.,,...,,.,., B 

Comparing the LIK-12 Mediated 
Pathways for Vulva! Induction Between 
C. elegans and C. briggsae 

Mentor Paul\'\'. Sternberg, Professor of 
Biology; Investigator, Howard Hughes 
Medical Institute 

ROBERT L LI 
Howard 1-'ugnes Medea! lnst.tute SURF Fe/low 
Sophomore. El< 

Automated ConYersion of Biology 
Literature From PDF to ASCII 

Mentor Paul W. Sternberg, Professor of 
Biology; Investigacor, Howard Hughes 
Medical Institute 

XIAOFENG LI 
RJCfit6 Scholar 
)unlOf'. EE 

The Implementation ofa 20Gbit/ sec 
Integrated Transmitter for Optic Fiber 
Communication Based on Interval 
Modulation Coding 

Mentor Seyed-Ali Hajimiri, Assistanl 
Professor ofEleccrical Engineering 



ERIC S. LIN 
Rchr6 5d>Olar 
Sophomore. Ph 

Electron Backscattering From Materials 
Used in the UCN Neutron Spin­
Electron Angular Correlation 
Experiment in Beta Decay 

Menter Bradley W. Filippone, Professor of 
Physics 

JOSEPH H. LIN 
C..tecn-NUS Exr:+iarge 
5opnomo<e. EE 

GameCity 

Mentor Adrian D. Cheok, Assiscant 
Professor of Electrical and Computer 
Engineering, National University of 
Singapore 

MILO LIN 
Axlne SURF Fellow 
Pre-freshman 

Selecting DNA Sequence for a Desired 
Secondary Structure 

Mem""' Niles A. Pierce, Assiscanc 
Professor of Applied and Computational 
Mathematics, and Erik \\'infree, 
Assiscant Professor of Computer Science 
and Computation and Neural Systems 

SAMUEL D. LINDSAY-LEVINE 
~L~5URFFebw 
Sophomore. Ph 

The Supersaturation and Temperature 
Dependence of Ice Crystal Growth Rates 
in Vacuum 

Mentor Kenneth G. Libbrecht, Professor 
of Physics 

BINGHAI UNG 
5amuel P iifld funces KrolMl SURf Fellow 
F~Ch 

Synthesis of Chondroirin Sulfate 
Glycosaminoglycans 

Mentor Linda C. Hsieh-Wilson, Assistant 
Professor of Chemisuy 

JANESSA M. UNK 
Samuel "' and Frances Krown SURF Fellow 
,..,.,,. Ge 

Fathers of Modem Geology: The 
Scientific, Social, and Historical 
Relationship of William Smith and His 
Contemporaries 

Mentor William F. Deverell, Associate 
Professor of History 

ZHIHAO LIU 
Ax!ne S;..,RF Fellow 
Pre-Freshman 

The k-Nearest-Neighbor Representation 

Mentor Yaser S. Abu-Mostafa, Professor of 
Electrical Engineering and Computer 
Science 

ETHELMAE V. LOEWER 
Dr T eny Cole SURF Fellow 
Frestman ChE 

Progress Towards the Total Synthesis of 
Phlorglucinol Natural Products 

Mentor Brian M. Stoltz, Assiscant Professor 
ofChemisuy 

PO-SHEN LOH 
0iste,., and R1u A Slqebn SURF Fe<fow 
Sophomore. Ma 

Image Reconstruction \\'ith Ridgelets 

Mentor Emmanuel Candes, Assiscant 
Professor of Applied and Computational 
Mathematics 

DAGNY L LOOPER 
Sophomore. Ay 

Extrasolar Planets: Predicting and 
Observing Times of Transit Using 
Photometric Dimming 

Mentor David Charbonneau, RA Millikan 
Postdoctoral Scholar in Astronomy 

GALEN R. LORAM 
Pe-.er A l.JldS!TOm. ;-. SURF Fellow 
Frestwn¥i. Ee 

Palladium (11)-Catalyzed Oxidative 
Kinetic Resolution: An Approach to the 
Enantioselecrive Synthesis of the 
Hypoglycemic Diter:pneoid Saudin 

r--~or Brian M. Stoltz, Assistant Professor 
of Chemistry 

EV AN R.P. LOW E 
r.,Sf et.ore- •er t-;e,romorpl:.c: Systems Ergonttrr'g :-:uRf 
Fe;IOW 
Sophomore. Eng; lkliver>'ty of Mch>gan 

Automatic Tracking of Electric Fish 

Mentor Malcolm A. Maclver, Postdoctoral 
Scholar in Mechanical Engineering 

MICHAEL LUBARSKY 
junlOt". Appl>ed S. Georgia lrn11t1.1te of T ecmology 

Microbial Characterization of an Indian 
Ocean Deep-Sea Hydrothermal Vent 
System 

Mentor KasthuriJ- Venkateswaran, 
Member of the Technical Sca/I,]PL 

BERTRAND H. LUI 
R<:hter Scholar 
FrestYnao. EAS 

Conceptual Design oflnter:planetary 
Sample Return Missions Using 
PowerSail and Solar Electric Propulsion 
Technology 

Mentor-Joel C. Sercel, Lecturer in 
Aeronautics 

SARAH A LUXENBERG 
Northem Uhi;mQ Assooates SURF Feiow 
Sophomore. Ch 

Synthesis ofa Fully Protected a-Hydroxy 
Tyrosine Molecule 

Mentor Dennis A. Dougherty, George 
Grant Hoag Professor of Chemistry 

TAMMY Y. MA 
FreslYNn. EAS (Ae) 

Use of Sp/Bas a Generic Marker for the 
Presence and Enumeration of Spore­
Forming Organisms 

1'"'.entor KasthuriJ- Venkateswaran, 
Member of the Technical Sca/I,]PL 

YUSSANNE P. MA 
Geren "1o0<YS 5Ullf Felow 
Sophomore ACM 

Sources of Stratospheric Sulfate Aerosol: 
Modeling Sulfur in the Atmosphere 

Mentor Michael R Hoffmann.James 
Irvine Professor of Emfronmenta/ 
Science 

KA THERINE J. MACK 
)una Ph 

Foregrounds for Future 2lcm 
Observations of the High Redshift 
Universe 

Mentor E. S. Phinney, Professor of 
Theoretical Astrophysics 

DAVIN B. MADDOX 
R<:hter Scholar 
Freshman. Ma 

Rational Triangles and EUipric Curves 

Me<i:or Edray H . Goins, Irvine Foundation 
Instructor of Mathematics 

SIDDARTH MADHAV 
]unlOt". Ph/EE 

90° Geometry Optical Filters Using 
Volume Holograms 

Mentor Demetri Psalris, Thomas G. Myers 
Professor of Electrical Engineering 

THELMA F. MADZIMA 
How.ro Hughes Med.cal hstJMe MIJRF FeJow 
Sophomore. Ptant Blot~ Fort Va'Jey State 
Lk>oversity 

Establishment of Transgenic Lines for 
Chromatin Immunoprecipitarion 
Analysis in Arabidopsis thaliana 

Mentor>: Elliot M. Meyerowitz, Professor of 
Biology, and Toshiro Ito, Postdoctoral 
Scholar in Biology 



MICHAEL R. MAIRE 
IVTJ>ur R. Adams SURF Fellow 
Jun« Ma 

Recognizing Defonnable ObjeclS Using 
Local Scale-Invariant Features 

l"entor Pietro Perona, Professor of 
Electrical Engineering 

ARPIT MALAVIYA 
]PLUS SURF Fe!;ow 
Sophomore. EE; Moorpari< Co ~ 

A Study of the EffeclS of Electrode 
Composition on the Perfonnance of 
Solid Acid Fuel Cells 

Mentor Sossina M. Haile, As.sociate 
Professor of Materials Science 

KAISEY S. MANDEL 
jun.or. Ay 

Construction of the Cluster Potential 
and Cosmological ConstrainlS From 
Strong Lensing in Abell 2218 

Mentors: Marc P. Kamionkowski, Professor 
of Theoretical Physics and Astrophysics, 
and Eric Agol, Chandra Postdoccoral 
Fellow in Physics 

MADDALENA MANTOVANI 
Sena Ph: \Jn'Vef>llY of Poa 

Characterization of (Mo~6Ru0..J ,..B. Alloy 
for Use in Developing Suspensions for 
Gravitational Wave Detectors 

Me1ltor Riccardo DeSalvo, Member of the 
Professional Staff in Physics 

VANESSA MARQUEZ 
NASAUSRP 
)una, AeronautJcaJ Eng; Massad'lusetu Institute of 
Toctnology 

Defining and Creating a Solar System 
Homework Helper Website for K-12 
Students 

Mentor: Phillips W. Davis, Staff Member, 
]PL 

DANIEL MASON 
Sophomore, ME: Rensselaer PolytedW>IC lns11rute 

Advanced UGO Suspension Research 

Mentors: Calum I. Torrie, Staff Member in 
Physics, andJaneen H. Romie, Staff 
Member in Physics 

CHRISTOPHER L MCCLENDON 
·'1· 3f'd "'lrs. Dora<J M A!s'.2dr S<,'iF 'e·'<Yw 
Frestwnan. S. 

Fidelity ofSeryl-t.RNA Synthetase to 
Binding ofl\atural Amino Acids 

Mentors: William A- Goddard III, Char/es 
and M<ll)' Ferkel Professor ofChemisuy, 
Materials Science, and Applied Physics, 
and Vaidehi Nagarajan, Director, 
Biomacromo/ecu/ar Simulations, 
Materials Simulation Cencer 

CEARA J. MCNALLY 
junior Eng/Ph; Un~ of M.me. Orono 

The Great Observatories Origins Deep 
Survey: Studying Galaxy Fonnation 
Throughout Cosmic History 

Mentor Daniel Stern, Scientisc,JPL 

TYREL M. MCQUEEN 
f.loward Hughes Medea/ lnst!Wte SUR.F Fe'Jow 
Sophomore, Ot Ha!vey Mudd Co ¥ 

High Speed 0, Monitoring via 
Fluorescent Quenching 

1"'-entor John A_ Moss, Visiting As.sociate in 
Environmental Science and Engineering 

RACHEL A MEDWOOD 
Dr and Mis. J. Howaro Malshal SURF Fe/Jow 
Sophomore. EAS 

The Specific Effects of Sleep 
Deprivation on Different Fonns of 
Memory 

Mentor Shinsuke Shimojo, Professor of 
Biology 

SHARON MEIDT 
]<nor. Ph; Davidson College 

Non-Gaussian Noise in the Thermal 
Noise Interferometer 

Mentor. Eric Black, Lecturer in Physics 

RICHARD P. MEYER 
Sophomore. Ph: Cai.lorn.a State Polyttchn<e UnlYe"S't)'. San 
Lu~ 00'500 

High Redshift Emission-Line Galaxies 

!"er.tor B. T . Soifer, Professor of Physics 

FLORIN MINGIREANU 
Freshman. f>t,· \.k>_,;1ty of Bucharest 

How Changing Isotopic Compositions 
Can Resemble a Changing Fine­
Structure Constant 

Mentor Marc P. Kamionkowski, Professor 
of Theoretical Physics and Astrophysics 

VIKRAM MITI AL 
Dr Ow>dler C Ross SURF Feiow 
)un<>r EAS (Ae} 

Conceptual Design of Interplanetary 
Sample Return Missions Using 
PowerSail and Solar Electric Propulsion 
Technology 

Mentor Joel C. Sercel, Lecturer in 
Aeronautics 

TAMARA S. MITIMAN 
Sophomore, ESE: Harvard \.Jrw=4y 

In situ MeasuremenlS of Nitric Acid in 
the Polluted Boundary Layer by 
Chemical Ionization Mass Spectrometry 

Mentor. Paul 0 . Wennberg, Professor of 
Atmospheric Chemisuy and 
Emironmenta/ Engineering Science 

TOMONARI S. MIYASHITA 
Freshman. Ph 

A Radiotelescope for Observations of 
Astrophysical Polarized Radiation 

Mentor: Andrew E. Lange, Marvin L. 
Goldberger Professor of Physics 

SWATIMOHAN 
Sophomore. ME: ComeB lkt__,1ty 

Conceptual Design of Interplanetary 
Sample Return Missions Using 
PowerSail and Solar Electric Propulsion 
Technology 

Mentor.Joel C. Scree!, Lecturer in 
Aeronautics 

NELSON F. MORALES 
Howard HiJghes f"'.eda• Jnsvn:te MUR.F Fe.icw 
junior. 01: Un_,;1ty of Puerto R.<eo. Rio Piedras 

Synthesis and Characterization of a 
Forster Probe for the Optical Detection 
of the Enzyme Myeloperoxidase 

Mentors John H. Richards, Professor of 
Organic Chemisuy and Biochemisuy, 
Harry B. Gray, Arnold 0. Beckman 
Professor of Chemisuy, and Stephen M. 
Contakes, Postdoctoral Scholar in 
Chemisuy 

CLARE E. MOYNIHAN 
R.<ehter Scholar 
Freshman. S. 

Construction of a Lambda Probe 

Mertor Paul M. Bell an, Professor of 
Applied Physics 

MICHAEL MUELLER 
1-'oward Hvglies Medea/ lnstJtute SURF Fe'Jow 
Freshman. CS 

Strand-Loop-Strand Motifs: Prediction 
of B Hairpins and Diverging Turns in 
Proteins 

Mentors: David Baker, As.sociate Professor 
of Biochemisuy, University of 
Washington; Assistant Investigator, 
Howard Hughes Medical Institute, and 
Stephen L. Mayo, As.sociate Professor of 
Biology and Chemisuy; Associate 
Investigator, Howard Hughes Medical 
Institute 

NORA J. MULLANEY 
Ma«el<a EJonsa,• SURF Feilow 
)uruor EAS 

Creating a Graphical Multi-Species 
Analysis System for Finding and 
Displaying Conserved Regions of DNA 

Mentor. Paul W. Sternberg, Professor of 
Biology; Investigator, Howard Hughes 
Medical Institute 
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ALEJANDRO D. MUNOZ 
Bnstol-Myer> 5U."F Fellow 
Sophomore. Ph 

Deriving Global CO, Fluxes 

Mentor James T . Randerson, As.sis cane 
Professor of Global Emironmencal 
Science 

GAUTHAM P. NAIR 
Class of '36 SURF Fe•bw 
Sophomore Ch 

Gas Phase IR-Gavit) Ringdown 
Speccroscopy Studies of Pemicrous Acid 

Mentor Mitchio Okumura, As.sociace 
Professor of Chemical Physics 

ARJUN V. NARA YANAN 
Howard Hughes "'ledical /nst<t;,1e SURF Fe•low 
)<.nlQr, a. 

Computational Prediction of Amino 
Acid Recognition by Yeast Arginyl-tRNA 
Synthetase 

'1emor William A Goddard III, Charles 
and Mary Ferkel Professor of Chemistry, 
Materials Science, and Applied Physics 

ORNEEMAN 
Howarr1 ."/uglies Medea' lnronJte SURF Feilow 
Sophomore. Ma 

Modeling Pheromonal Learning in Mice 

l"'<!ntcn: Charles H. Anderson, Research 
Professor, Washington University School 
of Medicine, and Steven R. Quartz, 
As.siscant Professor of Philosophy 

KEVIN NIELSON 
NSF Center (er the Sc""'ce d11d fngwoeemg of Mmrials 
MURF Fellcw 
Sen'°' Ov'Ph/B( California State l.Jn""1'S<y, Los Angeles 

Potential Paths for Protein Property 
Permutation via Artificial Amino Acids 

Mentors: David A Tirrell, Ross McCollum­
William H. Corcoran Professor and 
Professor of Chemistry and Chemical 
Engineering, and Wayne Tikkanen, 
Professor, Department of Chemistry and 
Biochemistry, California State 
University, Los Angeles 

SHAKUNT ALA NITTURKAR 
Sen.,.., EE; Cal<fomoa State Polytechruc UnNef'Sl!}'. Pomona 

Deep Ocean Vent Explorer (DOVE) 

Mentor Gindi French, Member of the 
Technical Sr.aff,JPL 

GEORGE NOID 
)unlQr Ph; LhNef'Sl!y of - emessee 

Photothermal Deflection in a Synthetic 
Sapphire Crystal 

'lentorJoseph M. Kovalik, Staff Member 
in Physics 

HUNGD.NONG 
RICITter Scholar 
Sophomore. ACM 

Computational Methods for Solutions of 
Neutron Scattering Problems 
Employing the Fermi Pseudopotential 

Ment= Oscar P. Bruno, Professor of 
Applied and Computational 
Mathematics, and Brent T . Fultz, 
Professor of Materials Science 

MATTHEW 0. NORMAN 
jun.,,-, APh 

Simulation of Muon-Produced Neucron 
Radiation at KarnLAND 

Memor Robert D. McKeown, Professor of 
Physics 

GALEN C. O'NEIL 
Sophomore. Engrieenng Ph; Santa Clara Un""''"'Y 

High Resolution Thermometer for 
Experiments at the Tricritical Point 

Mentor: Melora Larson, Senior Member of 
the Technical Sr.aff,]PL 

KARIN I. OBERG 
Howard Hughes Medea/ klstmJte SURF FeJow 
Freslman. Ch 

Development of a Fluorescence Based 
Detector for Measuring Enantiomeric 
Excesses of Optically Active Molecules 

Mentor.Jesse L. Beauchamp, Mary and 
Charles Ferkel Professor of Chemistry 

JONG C.OH 
howard Hughes MedicaJ lnstttute SURF Feilow 
)unlQr. a. 

Evaluation ofMuscarinic Receptor 
Isoforms Function in Gascrointestinal 
Motility 

Mentor. Michael G. Ross, Professor of 
OB/ GYN, Harbor-UCLA Medical 
Center, and Helen McBride, 
Poscdoccora/ Scholar in Biology 

RYAN E. OLF 
Artl>vr fl Adams SURF •eiiow 
Freshman 

Neural Correlates of Change Blindness 
Through a Computational Approach 

l"'ernor: ChristofKoch , Lois and \.'iccor 
Troendle Professor of Cognitive and 
Behavioral Biology and Professor of 
Computation and Neural Systems 

MELINDA T. OWENS 
Beckman Scholar 
Sophomore. a, 

Role ofDendritic Protein Synthesis in 
Long-Term Potentiation in Cultured 
Hippocampal Neurons 

Mentor: Erin M. Schuman, Associate 
Professor of Biology; As.sistanc 
Investigator, Howard Hughes Medical 
Insticute 

HEATHER PARTNER 
jun.,,-, Ph/Ma; lnd"1la i.Jn""1'Srty of Pennsylvania 

An Improved Actuator for Earth-Tide 
Compensation 

Mentcn: Richard L. Savage, Member of the 
Professional Staff in Physics, and Paul 
Schwinberg, Staff Member in Physics 

TEJAS J. PATEL 
Freshman 

Investigation of the Applicability of 
MISR Aerosol Measurements 

Mentor Robert A West, Research 
Scientisr.,]PL 

ROBERT E. PAYAWAL 
)unl<Y. Ph; Cahfomia State Polytechnc Un_.rty. San lutS 
Obopo 

The Millimeter-Wave Properties of 
Superconducting Microstrip Lines 

r-<entoc Jonas Zmuidz.inas, Professor of 
Physics 

CHRISTINA M. PELZER 
NASAUSRP 
Sophomore. Space Scoences. Flonda lnsirtute of T echnoiog)' 

Flexure Compensation 

Mentor Mitchell Troy, Member of the 
Technical Sr.aff,JPL 

KALOYAN M. PENEV 
Renter Scl>oidr 
jun.,,., Ph 

V.'hite Dwarf Normal Mode Excitation 

Mentor Roger D. Blandford, Richard 
Chace Tolman Professor of Theoretical 
Astrophysics 

XIAO P. PENG 
Frestvnan. Ch 

Characterization ofYeast Dna2 Nuclease 
and ATPase Activity and Its Interactions 
With Other Proteins Involved in 
Okazaki Fragment Processing 

l"'emoc Judith L. Campbell, Professor of 
Chemistry and Biology 

!MANE. PERRY 
Howard Hvghes Medcal hrotute MURF Feflow 
jun.,,. Psy/Premed Hampton l.Jn""1'5Jty 

Exploring the Restricted Repressor 
Pmarl Gene 

Merncn: Eric H. Davidson, Norman 
Chandler Professor of Cell Biology, and 
Paola Oliveri, Postdoctoral Scholar in 
Biology 

DAVIDS. PICKAVANCE 
Caitoch-Cambndge ~ 
jun.,,., Eng Un_..rty of Cambnd~ 

Hydro-Elastic Pumping 

Mentor: Moneza Gharib, Professor of 
Aeronautics and Bioengineering 



NICHOLAS A PIRO 
Yoward Hughes '1ed<eai !rsuute SURF Fellow 
Sophomore. Ch 

Coordination Chemistry and Catalytic 
Abilities of Palladium-Carbene 
Complexes Based on N-Substiruted 
Pyridin-2-ylidenes and J\l(2-
pyridal)pyridin-2'-ylidenes 

Mer.tor John E. Bercaw, Cencennial 
Professor ofChemisuy 

YANQI 
Howard Hughes Med<ea lr>stn<Jte SV!lf •e.ICM 
Freshman. Ch 

The Effect of pH on the Rotational 
Conformations of 3-Methylpentanedioic 
Acid 

'1entor John D. Roberts , Institute 
Professor of Chemisuy, Emeritus 

WILLIAM QUARLES 
Semor. Phr ochnoe:aJ and Sc>emfoe: Comm111oe:atoon; James 
Mad!SOO Un"""'"Y 

Noise Characterization in the LICO 
Livingston 4-krn Interferometer 

Mentor. Mark Coles, Member of the 
Professional Scalf in Physics 

MICHAEL R. QUINN 
RK:nter Scholar 
Freshman. Ph 

Shallow \Vater Simulations of the 
Stability of the Zonal Velocity Profile of 
Jupiter 

Mentor. Andrew P. Ingersoll, Professor of 
Planetary Science 

JOSE M. QUINTERO 
The James lrme FOtSldaoon MURF Fellow 
Sophomore. AMallndustnaJ Eng Oaflii Un~ 

Search for Accreting X-Ray Pulsars in 
the Galactic Center 

Ment""' Shrinivas R Kulkarni.John D. 
and Catherine T. MacArthur Professor 
of Astronomy and Planetary Science, 
and Robert E. Rutledge, Postdoccoral 
Scholar in Physics 

SUR]EET RAJENDRAN 
Sophomore. Ph 

Topics in Data Analysis Fro m 
Gravitational \'\'ave Interferometers 
Including a Cross Correlation Statistic to 
Ide ntify Co-Incident Bursts in LIGO 

Mentor Alan]. Weinstein, Professor of 
Physics 

MICHAEL D. RAUSCHER 
Seno- """"atenals Erig; Ca'·'om"1 State Potytechr.ie l.nJVerSity, 

Pomona 

Mechanical Properties of 304 Stainless 
Steel Reinforced Zr,,Nb,A1,0Cu,, ,Ni,u 
Metallic Glass Composites Cast in a 
Preheated Mold 

Mentor. R D. Conner, Senior Poscdoccoral 
Scholar in Materials Science 

JAMES M. REBESCO 
Howard Hu~ Medcal lns-.r.ure SURF Fe•cw 
Sophomore. Ph 

Figure-Ground Discrimination Using 
Adelson-Bergen Motion Energy 

Momor Christof Koch, Lois and Victor 
Troendle Professor of Cognitive and 
Behavioral Biology and Professor of 
Computation and Neural Systems 

T ALMESHA A RICHARDS 
howard H~ Medea! lnst<ure MURF Fellow 
Sophomore. ChE/Ma. Un""""Y of M.rytand-Bal!more 
County 

Purification and Characterization of 
Artificial Exuacellular Matrix Protein 

Mentor. Da .. id A. Tirrell , Ross McCollum­
William H. Corcoran Professor and 
Professor of Chemistry and Chemical 
Engineering 

EUNICE V. RIVAS 
Howard Hughes Medcal lnstlrure MURF Fellow 
)una. Br; 1'1c:ult St. Maty's Colege 

DNA-Charge Transfer in Subtelomeric 
Regions 

Mentcn:Jacqueline K. Barton, Arthur and 
Marian Hanisch Memorial Professor and 
Professor of Chemisuy, and Sarah 
Delaney, Graduate Student in Chemistry 

MICHAEL RIZK 
Juna.Ea 

The Biomorphic Arm as a Platform for 
Neural Net Learning 

Mentor Chris Assad, Member of the 
Technical Scaff,JPL 

AMY L ROBERTS 
Sophomore Ph/Ma; Sta:. \.Jn"""'"Y of New Y 0<1< at Stony 
Brook 

Characterization and Calibration of 
UCN A's Scintillation Detector 

Mentor Bradley W. Filippone, Professor of 
Physics 

JUAN A RODRIGUEZ 
jun<ll". EAS (ME) 

Instrumentation Mechanisms for 
Examining Ice Cores and Exploring 
Yellowstone's Hot Springs 

Mentor. Gindi French , Member of the 
Technical Scaff,JPL 

NITZAN C. ROTH 
P.K.riterSc.h<Xar 
juno-. ACM 

Computational Modeling of the 
Bladeless Blood Pump 

Mentor Morceza Gharib, Professor of 
Aeronautics and Bioengineering 

ARIEL T. RUFFIN 
The James •rvone FoundJ-""'1 Ml..JRF Fellow 
Sophornoro. Ph; - """"""" State UnNCrS<y 

Evaluating Ferromagnetic Contacts to 
Carbon Nanorubes for Spin Injection 

Mentor Michael L. Roukes, Professor of 
Physics 

COLIN W. RUNDEL 
Howard Huf!ies Medea! hmture SURF Fellow 
}uno-. a. 

Genetic Analysis of Oxygen Stress and 
Aging in Drosophila melanogaster 

Mentor Seymour Benzer.James G. Boswell 
Professor of Neuroscience, Emeritus 

RICHARD U. RYMER 
howard Hugres f"oedocai lrsr.Me SURF Fellow 
Sophomore. B<>Ch: Lkwersity of Colorado 

Co nformational Analysis by NMR 
Spectroscopy of meso-2,3-
Dimethylsuccinic Acid (MDMSA) 

Mentor.John D. Roberts, Institute 
Professor of Chemisuy, Emeritus 

JI-HOON RYU 
Sophomore ECE 

3D Reconstruction of Specular Surfaces 

Mentor. Pietro Perona, Professor of 
Electrical Engineering 

JULIA E. SALAS 
Rooert IC and Ai>ce L Raney SURF Fellow 
}urnor Ch 

DNA Electron Transfer as a Means to 
Srudy Protein-DNA Interactions 

Mentor Jacqueline K. Barton, Arthur and 
Marian Hanisch Memorial Professor and 
Professor ofChemisuy 

TIMOTHY M. SANDERS 
Sena. Aeronautc and Astronauloe:s; Purdue Un~y 

Optimal Lo\\~Thrust L··.:rplanetary 
Spacecraft Trajec tories via a Pareto 
Genetic Algorithm 

Menter.Jon A. Sims, Technical Group 
SupeIVisor,JPL 

KIRAN K SAVJANI 
Giltocn-Umbn:Jge &<change 
juna. ChE. l..hlllef"S<y of Cambndge 

The Collective Swimming of 
Microorganisms 

Mentor. john F. Brady, Chevron Professor 
of Chemical Engineering 

SUZANA E. SBURLAN 
Rx:nter Scholar 
Sophomore. Al'l1 

Absorption Spectroscopy With Vertical 
Cavities on Microfluiclic (PDMS) Flow 
Channels 

Mentor. Stephen R Quake, Associate 
Professor of Applied Physics 
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JASON R. SCHADEW ALO 
Rener 5choiar 
Sophomore. Ma 

An Analvsis of the Harmonic Polynomial 

p(z)-z 

t-er·or Anatolii Grinshpan, Bateman 
Research Insuucwr in lvlathematics 

DAVID B. SCHARFE 
1u'"'" ME· Ui-of Southern Cal fomia 

Space Flight Propulsion Diagnostic 
Instrumentation Development 

Mentor Lee K.Johnson, Research 
Scientist,]PL 

JOSEPH A SCHREIER 
'<ASA tJ5R.P 
Senoor. Rensseiaer Polytecmtc: lnst<ute 

Confidence Contours for Functional Fits 
in Low Temperature Physics 

Mentor Martin Bannatz, Principal 
Member of the Technical St.aff,JPL 

RICK D. SCHROEDER 
jun.,,.. GelCS: CaJ,fomoa State lXl""""Y. Baker.fed 

Mars Rock Shape Characterization 

Mentor Matthew P. Golombek, Principal 
Scientist,]PL 

JENNIFER L SCHURR 
Ge<'en. "°'OtO<'> SURF Fe'aw 
Jun.,,.. Ch 

Chemical Speciation of Mercury Dry 
Deposition Using a Water Surface 
Sampler 

Moenton:Jamesj. Schauer, Assisrant 
Professor, University of Wisconsin, 
Madison, and Michael R. Hoffmann, 

James Irvine Professor of Emfronmenta/ 
Science 

KA THERINE J. scon 
Ray Owe<> 5URF Felow 
jun.,,., EAS (ME) 

Characterization of Booming Sands 

Mentor Melany L. Hunt, Professor of 
Mechanical Engineering 

ISAAC SEE 
Mrs. Ea- L Cine SVRF Fellow 

""""'Ma 
Construction and Assay of a Funcnonal 
Molecular De,ice 

"1entor Niles A Pierce, Assisram Professor 
of Applied and Computational 
Mathematics 

KATHRYN E. SEIFERT 
jun.,,. Ch: Canosus College 

Nitrogen-Doped TiO, Is an Efficient 
Visible-Light Photocatalyst 

Mentor Michael R. Hoffmann,James 
Irvine Professor of Environmental 
Science 

AYA SEKJDO 
Junu, Physcs; Wased4 Ui-

Measurement of the Laser Beam Profile 
for the 40 Meter Prototype 
Interferometer Gravitational Wave 
Detector 

Mentor Alan J . Weinstein, Professor of 
Physics 

CANDACE S. SEU 
Freshman. ChE 

X-Ray Study of Dioxygen Complexes as 
Models of Oxyhemoproteins 

Menton: Charles Simmons, Assisrant 
Professor ofChemisuy, University of 
Hawaii, Hilo, and Richard E. Marsh, 
Senior Research Associate, Emerirus 

KRISTIN R. SHAN1Z 
Rx:flter 5cholv 
~.Ea 

Microfluidic Single-Cell Gene 
Amplification for Tennite Gut Bacterial 
Analysis 

Mentor. Stephen R. Quake, Associate 
Professor of Applied Physics 

NATHAN A SHEE1Z 
Sophomore. Ea 

Advanced Methods for the Spectral 
Analysis of Climatic Time Series 

M~:or Yuk L. Yung, Professor of 
Planer.ary Science 

MONA A. SHEIKH 
Ar.Iv Roe< SURF Fe 10w 

~"""EE 

Wavelet Decomposition of ECG 
\'\·avefonn During Venuicular 
Fibrillation 

Mentor: P. P. Vaidyanathan, Professor of 
Electrical Engineering 

SAKEN SHERKHANOV 
Seno- a. 

Defining Domains of Splicing Factor 
Prp8 

MentOtS. Christine Guthrie, Professor of 
Biochemisuy, University of California, 
San Francisco, and john N. Abelson, 
George Beadle Professor of Biology 

CELIA E. SHIAU 
Howard Hughes MecJ>eal lnst'Wte SURF Fellow 
jun.,,., ~goneemg; Ui"°"rty of Cal.fomoa. DaVIS 

Establishing Secreted Factors in Neural 
Tube-Ectodenn Interactions for 
Trigeminal Placode Induction 

Mentor: Marianne Bronner-Fraser, Albert 
Billings Ruddock Professor of Biology 

JASON J. SHIH 
Thom.ts £ Evethatt 5URF Fellow 
jun.,,., EAS 

Capacitive Sensing in Microfluidics 

Mentor Yu-Chong Tai, Professor of 
Electrical Engineering 

ERIK G. SHIPTON 
NA5AUSRP 
Senoor. Ph/AMa; Ui-o( Caliomoo. Bericeley 

Chemical Sensing With Spectroscopy 

Mentor: Adrian Ponce, Visiting Associate 
in Chemisuy; Senior Member of the 
Technical St.aff,JPL 

MARIE-CLAIRE E. SIDDALL 
jun.,,. Ch; U>~ of Cailfomoa. htt 

Irvine: A Model for Effective Urban 
Conseivation 

l"'-emor William F. DevereU, Associate 
Professor of History 

BARBARA SIMONI 
~""· Ph; Urwers~y of P,sa 

Classification of Physical Characteristics 
of (Mo0 ,Ru .) ,., B, in the Amorphous 
Regime 

Mentor: Riccardo DeSalvo, Member of the 
Professional Staff in Physics 

LAURA C. SINCLAIR 
R<:.°'ter Scholar 
Sophomore. pt, 

Effect oflmerface Roughness on the 
Mobility of Electrons in Semiconductor 
Quantum Wells 

Mentor: James P. Eisenstein, Professor of 
Physics 

]ORAN S.C. SIU 
Sophomore. EE ComeM ~ 

Cooperative Control of Semi­
Autonomous Vehicles 

Mentor: Richard M. Murray, Professor of 
Mechanical Engineering 

SHILOH N. SMALL 
HoYvard ~ 1"'"'1al insror.e MURF Fellow 
5enoor Be l.Xl-of M.ontano 

Charactrerization of Chick 
Adenomatous Polyposis Coli (APC} in 
Neural Crest Development 

Moenton: Marianne Bronner-Fraser, Albert 
Billings Ruddock Professor of Biology, 
and Lisa T. Ziemer, Postdoctoral 
Scholar in Biology 

ANDREA J. SMITH 
Sophomore. Ph 

Characterization of UGO LSC 
Electronics 

Mentor Matthew]. Evans, Staff Scientist in 
Physics 



HEATHER L SNIVELY 
Senior. Bo; lkl~ cl Ulobn'1. Sor.ta Cruz 

Model Atmospheres: Determining the 
Spectral Features That Indicate Life 

Mentor Victoria Meadows, Research 
Sci en rise, ]PL 

JONATHAN C SO 
S.Cney R. and ·'•arcr v "°'"""" Sv'lf ·'elow 
Frestm.1. EAS 

Design of a High Throughput Assav for 
Pulp Bio-Bleaching 

Mentor Frances H. Arnold, Dick and 
Barbara Dickinson Professor of 
Chemical Engineering and Biochemisuy 

BENJAMIN SOLISH 
Sophomore. Aermautlcs m Astronauta; Massochusetts 
instltute ofT~ 

Proposal for an in siw and Remote 
Coastal Ocean Observatory 

Mentor Lloyd C. French, Systems 
Archicect,JPL 

JAVIER Z. SOLIZ 
General /""'°'"" '1'""'1t)' SURF Fellow 
Freslrnan. APh 

Near-Infrared Light Detection by Means 
of Metal-Ge-Si Heteroscucrures 

Mentor Axel Scherer, Bernard Neches 
Professor of Electrical Engineering, 
Applied Physics, and Physics 

ANGELA M. SPENCE 
Soph~ AerospilCe Eng; M""''IPP' State lkl_.oty 

Wake Mode Transitions of a Cylinder 
With Low Mass Damping Oscillating 
Transverse to a Flow 

Mentor. Moneza Gharib, Professor of 
Aeronautics and Bioengineering 

ELIZABETH L ST AM ESH KIN 
Howard Hughes Medcal '1stJtute SURF feJJow 
jl.n<or. a. 

ls VEGF Involved in Neural Crest 
Development? 

Mentor. Marianne Bronner-Fraser, Albert 
Billings Ruddock Professor of Biology 

DANIEL j. ST ARK 
~ PhlM& L.n-.oty o( 04dahoma 

The Synthesis of CaZn,Sb, and Related 
Compounds and Their Thermoelectric 
Properties 

r--en:or G. J. Snyder, Member of the 
Technical Sraff,JPL 

ROSALIA STELLACCI 
Ser-oor Physcs M~ 0n~oty of Posa 

Metal Creep Measurement in 
Gra,itacional Wa'e Detectors 

'1entor Riccardo DeSalvo, Member of the 
Professional Scaff in Physics 

SABRINA STIERWALT 
-'IA5'. U5RP 
junoor Ph/Astrop11 lkl°"""oty of Carfom.a. Ber1<eiey 

Uranian Satellites 

Mentor. Bonnie J. Buratti, Principal 
Research Scientisr.,]PL 

MELISSA J. STRAUSBERG 
The Assocli!e> SURF Felcw 
Sophomore. P1Sc 

A Study of Moist Convection in the 
Jovian Atmosphere 

Mentor Andrew P. Ingersoll, Professor of 
Planerary Science 

LINDA E. STRUBBE 
F"'1tndge Four'CJ.-.xxi SURF ~e IQw 

)l.noor. Ay 

How Would Present-Day Galaxies Look 
in the Very Early Universe? 

Mentor-= Nicholas Z. Scoville, Francis L. 
Moseley Professor of Astronomy, and 
Ka.n:ik Sheth, Postdoctoral Scholar in 
Astronomy 

CHRISTINA M. STUJENSKE 
Howard~ Medcal klsMute MURF Fellow 
Senior. Ch/B< Bony~ 

Toward the Enantioselective Synthesis of 
Detro!: An Application of lminium 
Catalysis Methodology 

Mentor-= David W.C. MacMillan, Associate 
Professor of Chemisuy, and Nick A 
Paras, Graduate Student in Chemisuy 

ANNE M. SULLIVAN 
Jf'!.US SURF Fe*aw 
Sophomore. r'WAy. Pasodena Uty College 

Asteroid Astrometry 

Mentor William M. Owen, Member of the 
Technical Staff,JPL 

CHRISTOPHER T-K SUNG 
Sophomore 8'Ch 

Global Rephosphorylation Changes to 
Sennes 2 and 5 in the Immediate Heat 
Shock Response of Drosophila: A Study 
of the Relocalization of Transcription to 
the Heat Shock Family Loci, and the 
Roles of Various Proteins in This 
Change 

Mentor Carl S. Parker, Professor of 
Biochemisuy 

FRANCY Y. SUNG 
Mr. and l"h. Fred M Weis SURF Fellow 
Sophomore. a. 

The Effects of Ethanol vs. Cranially 
Disrupted Retinoid Signaling on 
Chicken Embryos 

Mentor Marianne Bronner-Fraser, Albert 
Bil/ings Ruddock Professor of Biology 

LAUREN SWAN 
Sophomore. Photography: /Vt Ceme< College cl ~ 

Emotions and Aesthetics: An 
Experimental Approach Toward an 
Aesthetic Experience of Art 

Mentor. Steven R Quartz, Associate 
Professor of Philosophy 

KEVIN SYLVES 
NASA USRP 
)l.noor, Ae EnWDo<.bie Bass Perfon"Nnce: Lkwers11y o( 

Mor:l>p> 

Performance Improvements ofa Gas­
Fed Pulsed Plasma Thruster 

Mentor.John K. Ziemer, Member of the 
Technical Staff,JPL 

JENNIFER C TAGGART 
Vv\ ..,,., H. and 1-ieJerl t.rg SURF Fellow 
µ>O" Geoph 

A Re-Examination of Spreading Rates 
for the South Atlantic 

Mentor. Joann M. Stock, Professor of 
Geology and Geophysics 

MAZHAREDDIN TAGHN ANO 
Sp..~ Co-;xntXlO SURF Fe.Jc>N 
Sophomore. Ea 

Correlation Between Shielding 
Effectiveness and Transfer Impedance 
of Shielded Cable 

Mentor-= George Kunkel, Presidenr., Spira 
Manufacnlring Corporation , and David 
B. Rutledge, Kiyo and Eiko Tomiyasu 
Professor of Electrical Engineering 

JAPECKTANG 
Rdirer Scholar 
Sophomore. ECE 

Human Interaction With Semi­
Autonomous Vehicles 

l"-or Richard M. Murray, Professor of 
Mechanical Engineering 

SARAH L TEEGARDEN 
Howard Hugfles l"'ediul lnsunr.e SURF Fellow 
)l.noor Bo 

lmmunohistochemical Labeling of 
Dopamine Receptors in the Anterior 
Cingulate Conex 

Mentor John M. Allman, Frank P. Hixon 
Professor of Neurobiology 

CHRISTINA L TELLES 
Howard 1-iJgf>es Medal kist<ute 5U'IF Felow 
)l.noor a. 

Lateralization of Cerebellar Processing 
During Olfaction 

Mentor-= Noam Sobel, Assistant Professor 
of Psychology, University of California, 
Berkeley, and Gilles]. Laurent, 
Associate Professor of Biology and 
Computation and Neural Systems 
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RACHEL N. THESSIN 
Lester Lees~ SURF Fe/tow 
Juruor APh 

Bringing Phase to Quadrature Phase 
Intenerometry 

Mcrtor Paul E. Dimotakis,John K. 
JVonhrop Professor of Aeronautics and 
Professor of Applied Physics 

ANDREW R. THOMPSON 
juna Ph/CS: D<ake Urwe-."Y 

A Software Interface for the Deep 
Ocean Vent Explorer 

Ment""' Gindi French, Member of che 
Technical Staff,JPL, and Arthur L. 
Lane, Research Scientisc,JPL 

ROBERT W. THOMPSON 
""'°' At! Eng Georgia lnstrtute of T ed"nology 

Proposal for an in situ and Remote 
Coastal Ocean Obsen-atory 

Ment""' Lloyd C. French, Systems 
Architect,]PL, and Paul DiGiacomo, 
Scientist,]PL 

SAMUEL W. THOMSEN 
Sopl>omore. Ph 

Extended Results for the Minimum 
Capacity of a Gaussian Quantum 
Channel 

Mentor John P. Preskill,John D. 
MacArthur Professor of Theoretical 
Physics 

STEFANO TIREW 
Senior Ph; l..n~ cl p,.. 

Investigating Stress/ Strain Behavior of 
Amorphous Metallic Alloys Proposed for 
Suspensions in Gravitational Waves 
Detectors 

Mentor. Riccardo DeSalvo, Member of che 
Professional Staff in Physics 

DANIEL j. TIRRELL 
Sophomore. H>story. Pmcrton ~ 

Memorializing the Civil War. The 
Collection of Lieutenant Colonel John 
Page :-:icholson 

Mentor William F. Devere II, Associate 
Professor of History 

NEIL K TIWARI 
<restvn.n. Ch 

Biomimetic Self-Assembly of 
Mesostructures in Microgravity: The 
Nature of the Capillary Bond 

Mentor Adrian Ponce, Visiting Associate 
in Chemistry; Senior Member ofche 
Technical St:aff,JPL 

PHUONG N. TO 
,..,.,.., 8'och; Mount St. Mary's Colege 

Detection of DNA-Protein Crosslinking 
\ia Inhibition of Cleavage by 
Endonucleases 

Mentor Eric D. Stemp, Visiting Associate 
in Chemistry 

REGAN B. TOWAL 
)una. EE; Georgia Institute ofT ed"nology 

Bilateral Coordination During Free 
Whisking Behaviour in the Rat 

Mentor Mitra Hartmann, Postdoctoral 
Scholar,]PL 

CUONG C. TRIEU 
Richter Schol¥ 
Sopl>omore. ChE 

New Stationary Phases for Use in 
Denuder Samplers Used for the 
Collection of Semi-Volatile Organic 
Chemicals of Environmental Concern 

Mentor. Richard C. Flagan, Irma and Ross 
McCollum Professor of Chemical 
Engineering 

VICTOR C. TSAI 
Marre!ia BonSdl SURF Felow 
Sophomore. Geqih 

The Morning Glory of Southern 
California 

Mentor Hiroo Kanamori,John E. and 
Hazel S. Smits Professor of Geophysics 

KEVINY. TSE 
Mr and l"'n Robc<t £ And""°" SURF Fellow 
junoor. a. 

SCID.adh: A Novel Cell Line V.lth 
\\nich to Examine EarlyT-Cell 
Commitment 

Mentor Ellen Rothenberg, Professor of 
Biology 

NORAN. TU 
Howard Hog>es ."'.ecfcal nsr.'!tl!e SURF Ft!llow 
juna a. 

Developing a Mouse Model for Mental 
Illness Based on Prenatal Exposure to 
Influenza Virus 

Mentor Paul H. Patterson, Professor of 
Biology 

MICHAEL R. TUTTLE 
)unu. Aerospace Eni> Vlf'8"'•• Polytechnc lnstrtute and 
State L.n-.<ty 

Conceptual Design of Interplanetary 
Sample Return Missions Using 
PowerSail and Solar Electric Propulsion 
Technology 

Mentor.Joel C. Sercel, Lecturer in 
Aeronautics 

BRIAN S. UNDERWOOD 
5Mnuel P and Frances KrcN<n SURF Feilow 
fresllman. Ch 

The Tandem [2,3] Dipolar/ Oxyanion 
Acetal Claisen Rearrangement 

Mentor. Brian M. Stoltz, Assistant Professor 
of Chemistry 

TRISTAN S. URSE LL 
NASAUSRP 
Junoor Ph; Rensselaer Polytedvlc Institute 

Compatibility of Segmented 
Thermoelectric Generators 

Mentor. G.J. Snyder, Memberofche 
Technical St:aff,]PL 

YELIZ UTKU 
)unU Ch: Koc i..n~ 

Reversible Hydrogels From Self­
Assembling Proteins 

Mentor. David A Tirrell, Ross McCollum­
William H. Corcoran Professor and 
Professor of Chemistry and Chemical 
Engineering 

DAVID A VAN VALEN 
The james M1e FowciJtJon Mi.N FebN 
,µ,.,.., Ma. Massachusetts lns!l:ute cl T ed"nology 

Mechanics of DNA 

Mentor. Robert B. Phillips, Professor of 
Mechanical Engineering and Applied 
Physics 

ANDREA E. VASCONCELLOS 
Bob and Carole Chapman Mtnorry SURF Fellow 
freshman. a. 

Evidence for Neuronal Migration in 
Infant Human Anterior Cingulate 
Cortex 

Ment""' Cynthia Shannon-Weickert, 
Senior Staff Fellow, National Institute of 
Mental Healch, and John M. Allman, 
Frank P. Hixon Professor of 
Neurobiology 

VIRGINIA P. VASSILEVSKA 
ktt>.ir R Mims 51.N Felow 
,..,.,.., APh 

Crossing Numbers of Bipartite Graphs 

Mentor. Richard M. Wilson, Professor of 
Mathematics 



JOHN VEITCH 
;\Jnor Pt- ~ty of Glasgo.v 

Advanced UGO Suspension Research 

Ment= Calum I. Torrie, Staff Member m 

Physics, andJaneen H. Romie, Staff 
Member in Physics 

ANAEL VERDUGO 

A Note on Almost Periodic Schrodinger 
Operators 

"'entor David Darnanik, Sherman 
Fairchild Postdoccoral Scholar in 
Mathematics 

VALERIE A VILLAREAL 
l'<SF <:en:,,,- fer ire Scence and Eng<"eerrg of l"':arena/s 
Ml.)flf FeJow 
Sena Ch; Cal'omia State Un"""'"Y· Los Angeies 

Enzymatic Study on Glucose-6-
Phosphate Dehydrogenase Immobilized 
With Fluoroalkylated Polyethylene 
Glycol Using Capillary Electrophoresis 

rven:crs; Julia A. Kornfield, Professor of 
Chemical Engineering, and Frank 
Gomez, Professor, Department of 
Chemisuy and Biochemisuy, California 
State Unfrersity, Los Angeles 

AARON VIRSHUP 
f.,na Ph Grn>e< Colege 

Characterization of Glitches in LHO 
Interferometers 

Mentor Michael Landry, Postdoccoral 
Scholar in Physics 

PAULA E. VOINESCU 
Senor ~ Medoc"'e; Oa<lYil Un-"'Y of '1edocne 
and Pharmacy 

Expression ofDensin-180 Splice 
Variants in Different Brain Areas and in 
Neurons of Different Ages 

Ment°" Mary B. Kennedy, Allen and 
Lenabelle Davis Professor of Biology 

RUSSEEN P. WALi 
Sophomore. °' 
Optimizing the Conditions for the 
Degradation of Oxalite in an Aqueous 
Solution Using Ultrasound and Ozone 

Men-<o.- Michael R. Hoffmann.James 
Irvine Professor of Environmental 
Science 

DON WALKER 
'SF Cenrer 'er N~ Sys:e~s E0 goneerr>g ":uRF 
.~e'bw 

Jun'°' Ch So.Jtnem Un"""'"Y 

Solutions Studies of Regenerative 
Processes in Dye-Sensitized TiO, 
Photoelectrochemical Cells 

Mer:crs; 'athan S. Lewis, George L. 
Argyros Professor and Professor of 
Chemisuy, and Elizabeth I. Mayo, 
Graduace Srudenc in Chemisuy 

RON WALKER 
""he jar:es ""1r'e Foundato00 "'IJRF F.,,low 
juior, Ch; So.Mem Un~ 

Synthesis of a Regioregular Ethylene 
\'inyl Alcohol Co-Polymer (E\'OH) via 
the Ring Opening Metathesis 
Polymerization (ROMP) of an 
Acetonide Protected Cyclooctene-cis-5,6-
diol 

"lent= Roben H. Grubbs, \'iccor and 
Elizabeth Atkins Professor ofChemisuy, 
and Christian Scheier, Postdoccora/ 
Scholar in Computation and Neural 
Syscems 

NICHOLAS R. WALL 
Howard Hughes Medea/ lnsuwre SURF Fellow 
Freshman. Bi 

The Role of Local Protein Synthesis in 
Synaptic Transmission 

Mentor Erin M. Schuman, Associate 
Professor of Biology; Assistant 
Investigator, Howard Hughes Medical 
Institute 

CLAIRE L WALTON 
Edw3rd W h~ SURF Fe/Jow 
F~Mo 

Detecting Distant Ousters of Galaxies in 
the Deep Lens Survey 

Mentor Judith G. Cohen, Professor of 
Astronomy 

JIALANWANG 
Or. Pi!'"li<evi r.; o..,..1ov SURF Ce low 
Sophomore. ,., a/Ph 

Studying CATI Using mGATl-XFP 
Knock-In Mice 

Mentor Henry A. Lester, Bren Professor of 
Biology 

JIALING WANG 
F~ Compute< & T elecomu'IOtons. ~oven,ty of 
Pennsytvan,. 

Mapping the MERI Mutation in 
Arabidopsis thaliana 

Ment= Elliot M. Meyerowitz, Professor of 
Biology, and Marcus Heisler, 
Postdoctoral Scholar in Biology 

LIZHOUWANG 
Rossvn F;im.Jy SURF Fe.Jew 
Sophomo<e, Ph/EE 

Magnetic Microtraps for Strong 
Coupling in Cavity QED 

,.,,.,,.,,or Hideo Mabuchi, Associate 
Professor of Physics and Control and 
Dynamical Syscems 

OLIVER WANG 
Jun'°', CS; Camel Un"""1'1t)' 

Cooperative Control of Semi­
Autonomous Vehicles 

Mentor Richard M. Murray, Professor of 
Mechanical Engineering 

YINGBING WANG 
W¥'1!1> ¥>d Ka-.JlMY!e Scn"1ger SURF Fellow 
iuna ChE 

Expanding the Roadmap for 
Hitchhiking Through Sequence Space 

Ment= Frances H. Arnold, Dick and 
Barbara Dickinson Professor of 
Chemical Engineering and 
Biochemisuy, andJonathanJ. Silberg, 
Poscdoctoral Scholar in Chemical 
Engineering 

CLARENCE WARREN 
)PLUS SURF Fellow 
Sophomore. ME. Santa Monica Crty College 

Proposal for an in siru and Remote 
Coastal Ocean Observatory 

~ento.- Lloyd C. French, Syscems 
Architect,JPL 

MEGHA W. WATUGALA 
Hot>eyweJ SURF Fellow 
Junor CS 

Human Interaction With Semi­
Autonomous Vehicles 

Mentor Richard M. Murray, Professor of 
Mechanical Engineering 

ANDREW WEBER 
Sena f't-; Un"""'4)' of Moryland. C<>~ Par!< 

Angular and Frequency Response of 
Gravitational Wave Interferometers at 
Higher Frequencies 

,.,_or Mark Coles, Member of the 
Professional Sta/Tin Physics 

KAREN M. WEBSTER 
The;ames lrwle FoJ>ciJoon ,"'f(N Fellow 
Sophomore. EE ~di.pi T eciYlologocal Un"""'4)' 

Belief Propagation Decoding ofReed­
Solomon Codes 

Mentor Jon Ham kins, Supervisor, 
Information Processing Group,JPL 

JACOB J. WEEL 
juntor, f'h; U'>N'01'1ty College Utrocht 

Linear Thermoelastic Damping in a 
Fused Silica Suspension 
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LYNETTE WEHMER 
junior. Ph; Hope c.olege 

Alignment of NASA Lessons to National 
Science Standards 

Memo.- Rebecca Knudsen, Education 
Research Specialist,]PL 

KIRSTEN F. WELGE 
Samoe· .0 and Fr>nces l<row- SVRF Fe Jow 
5oohomorc. 8'1-i 

Mesodennal Specificaaon in the Starlish 
Asterina miniata 

Mentors: Eric H. Davidson, Norman 
Chandler Professor of Cell Biology, and 
Veronica Hinman, Postdoctoral Scholar 
in Biology 

JACOB R. WEST 
Juno". Ph 

ls a Single Projective Measurement 
l.iniversal for Quantum Computation? 

Mentor John P. Preskill ,john D. 
MacA!thur Professor of Theoretical 
Physics 

SIMON D.C. WEST 
)..,""· Ma/Ph: \.Jn""""Y Coloege London 

Designing a Laser Cavity for Adaptive 
Homodyne Phase Measurement 

l"<ntor Hideo Mabuchi, Associate 
Professor of Physics and Control and 
Dynamical Systems 

JUSTIN S. WHITE 
Rco:er Sc/Jolv 
Sophomoro. Ph 

Fabrication and Analysis of Pyramid 
Quantum Dot ·anostructures 
Embedded in Photonic Crystals 

Mentor Eli Kapon, Professor of Physics, 
Swiss Federal Institute of Technology 

JACQUELYN S. WILBUR 
Sophomote. EAS (ME) 

Mechanical Structures to Aid in 
Precision Measurements in Field 
Investigations 

Mentor- Gindi French, Member ofrhe 
Technical Sr.aff,]PL 

3 

SARAH M. WILHOIT 
freslmon. ME 

Longevity of Life, Using the Live Dead 
Assay to Date Bacillus subtilus 

Mentor Adrian Ponce, Visiting Associate 
in Chemistry; Senior Member of rhe 
Technical Sr.aff,JPL 

MELISSA K WILLIAMS 
.'\'ASA.USRP 
Seier Ay!Ptt. Valdosu 5,.,. UnM!n'!y 

CCD Observations of Comets and 
Asteroids 

Mentor Paul R. Weissman, Senior 
Research Sdentist,JPL 

RYAN WILLIAMS 
Fres!Ynan. Ma/Plitlosophy; Lou~iana State Un"'°"1!)' 

AlADDIN: A Computer Application for 
the Analysis of Data Received From the 
LIGO Observation Channels 

Memors: Szabolcs Marka, Postdoctoral 
Scholar in Physics, and John G. Zweizig, 
Staff Member in Physics 

MICHAEL J. WILSON 
Frestvnan. EAS (CS) 

Analysis of Placement Methods for 
SCORE Computations 

Mentor Andre M. DeHon, Assistant 
Professor of Computer Science 

PHILIP H. WONG 
Ba.-bara .ro jolr> Gee SURF Fe>iow 
Fres!Ynan. ME 

Applying ~icro-Fabrication Technology 
to Developing Silicon-Based Zinc-Air 
Micro-Batteries 

"lento.- Erik K.. Antonsson, Professor of 
Mechanical Engineering 

DANIELL WU 
Professor f'l!dnck fJ Shu SURF Felow 
Sophomoro. (}IE 

Shape-Selective Alcohol Oxidation by 
Perruthenate-Containing Zeolites 

Mentor Mark E. Davis, Warren and 
Kacha.rine Schlinger Professor of 
Chemical Engineering 

ZHIZHANG XIA 
AJOOe SURF Felow 
p,..,.l'reshrn.ln 

Inclusion of Temperature in 
Multivariable Analysis of Leakage 
Current in CMOS Technology 

!"enter Alain J. Martin, Professor of 
Computer Science 

XIAO XU 
Howaro Hughes ~t!dtCa: lnsi'itu"..e SURF Febwv 
<restYTia.o E•g; Pasacena O:y College 

Band Diagonal Preconditioning in 
Fourier Space 

"'lento.- Oscar P. Bruno, Professor of 
Applied and Computational 
Mathematics 

MILING YAN 
A>done SURF Fellow 
Pre-FreSima.., 

Characterization of Vario~'Orax 
paradoxus Moti lity 

"'~"''';Jared R. Leadbetter, Assistant 
Professor of Emironmental 
!\lficrobiology, and Frances H. Arnold, 
Didc and Barbara Dickinson Professor 
of Chemical Engineering and 
Biochemisuy 

ZICHAO YANG 
Howarri 1-lughes f"'.edal "5Lwte SURF Felbw 
Soptiorno,..,, OE Nawr>al Un~rtyofSrgapore 

An NMR Spectroscopic Investigation of 
the Solvent Effects on the 
Conformational Equilibrium of 3-
Mercaptopropionic Acid 

,...._or: John D. Roberts, Institute 
Professor of Chemisuy, Emeritus 

CHUCK-HOU YEE 
Heward Huf!>es f".edal Institute SURF Fe110w 
F~. EAS 

Modeling Motion Detection for Bottom­
Up Visual Attention 

M.,.tor Christof Koch , Lois and Victor 
Troendle Professor of Cognitive and 
Behavioral Biology and Professor of 
Computation and Neural Systems 

SINA YEGANEH 
Beoanan Scholar 

Sopnorn<:n. °' 
Synthesis and Characterization ofa ~ew 
Novel Dye Sensitizer for l\anocrystalline 
TiO,-Based Solar Cells 

Mentor Harry B. Gray, Arnold 0. 
Beckman Professor ofChemisuy 

MEHMET B. YENMEZ 
Rlc:n!er 5cho:a!" 
Fresliman. '1a 

Nilpotent and Lie Groups 

r-<~tor Igor Belegradek, Taussky-Todd 
Instructor in Mathematics 

!NJ. YOON 
Frestvnan 

Fabrication of Periodic Nanostructures 

Mentor Axel Scherer, Bernard Neches 
Professor of Elecrncal Engineering, 
Applied Physics, and Physics 

WILLIAM C. YOUNG 
FreVrnan, "1a/Ph 

Broadband Plasma Ion Energy 
Spectrometer 

Mentor Paul M. Bellan, Professor of 
Applied Physics 

WEI ZHANG 
Howard Hughes ,~edtCa 1 lns:rt.ute SURF Fe low 

Sophomore. °' 
Tuning Separation Distance Between 
Indi\;dual Biomolecules Immobilized 
on Chemically Functionalized Surfaces 

l"ontor: Charles P. Collier, Assistant 
Professor of Chemisuy 

ZHIPENG ZHANG 
Rchtor Scholar 
Soptiorno,..,. Ph 

The Correlation Between Multiple 
Kanoscale Cantilevers Coupling 
Through Fluid 

l"entor Michael C. Cross, Professor of 
Theoretical Physics 



QI ZHOU 
The Assoc<ates SURF Fe cw 
5opncimc:n. EE 

Undergraduate \\'omen Leading the 
Way 

Merner: Miriam Feldblum, Faculcy 
Associare in the Humanities; Lecrurer in 
che Humanities 

PHILIP ZIGORIS 
,..no- CS; Come \Jn-
Cooperative Control ofSemi­
Autonomous Vehicles 

r--entor: Richard M. Murray, Professor of 
Mechanical Engineering 

CECILIA I. ZURITA 
NSF Un:er Ii>'" the 5c"'1Xe and Engw>eerrg of Mr.en..S 
MU?.f Felcw 
Sophomore. B<lc,•; Ca,.fom.,a S:a:e L.hNerS<ty. Los Ange.es 

The Release ofVancomycin From 
Synthesized Fluoroalkyl Modified 
Poly(ethylene glycol) 

MemOtS. juliaA. Kornfield, Professor of 
Chemical Engineering, and Frank 
Gomez, Professor, Deparrmenr of 
Chemisuy and Biochemisuy, California 
Srare Unfrersicy, Los Angeles 

LEGEND 

Ae 
ACM 
AMa 
APh 
Astroph 
Ay 
BEM 
Bi 
Bioch 
Ch 
ChE 
cs 
EAS 
Ee 
ECE 
EE 
Eng 
ESE 
Ge 
Geo bi 
Geoch 
Geoph 
H 
Ma 
ME 
MS 
Ph 
PISc 
Psy 
SES 
SS 

Aeronautics 
Applied and Computational Mathematics 
Applied Mathematics 
Applied Physics 
Astrophysics 
Astronomy 
Business Economics and Management 
Biology 
Biochemistry 
Chemistry 
Chemical Engineering 
Computer Science 
Engineering and Applied Science 
Economics 
Electrical and Computer Engineering 
Electrical Engineering 
Engineering 
Environmental Science and Engineering 
Geology 
Geobiology 
Geochemistry 
Geophysics 
History 
Mathematics 
Mechanical Engineenng 
Materials Science 
Physics 
Planetary Soence 
Psychology 
Science, Ethics, and Society 
Social Science 
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SURF ADMINISTRATIVE 
COMMITIEE 

The role of the SURF Adminisrrath·e 

Committee is to escablish academic 

policy and maintain the pedagogical 

excellence of SURF. The committee 

reviews all LUdent proposals and makes 

recommendations for awards. 

Dr. Fredrick H. Shair, Chair 
Dr. Frances H. Arnold 
Dr. Paul .\I. Bellan 
Dr. Geoffrey A. Blake 
Dr. J ohn F. Da,·is 
Or. William F. Deverell 
Dr. S. George Djorgo~ ki 
Dr. te\en C. Frautschi 
Dr. Eleanor F. Helin 
Dr.Joseph L. Kirsch\ink 
Dr. Nathan . Lewis 
Dr. Carl . Parker 
Dr. Da,id B. Rutledge 
Dr. T homas A. Tombrello, Jr. 
Dr. William M. \'\11imer 
Dr. Richard M. Wilson 

Ex-Officio Members 
.\1s. Carolyn Ash .\1erkel 
Dr.Jerry Houser 
.\Ir. Da,id S. Le')' 

Student Representatives 
Jonathan C. Bird 
Jonathan C\\'. o 
Ke,in Y-B. Tse 

Jialan Wang 
Lizhou Wang 
Qi Oanet) Zhou 

SURFBOARD 

The SURF Board is a rnluntary support organization consisting 

of indi,iduals who are dedicated Lo the educational Yalues of 

undergraduate research at Caltech, and ,,·ho, through their 

ad,·ice, encouragement. and financial upport, contribute to 

the vitalit}', continuit}'. and effectiYenes of the S RF program. 

Mr.John H. Glamille, Chair 
;\Ir. John D. Gee 
Dr. Werner R. Kirchner 
Dr. Peter V. Mason 
Dr. Carel Otte 
Or. Robert A.R. Parker 
.\!rs. Antoinette Perpall 
.\1r. Cornelius]. Pings 
.\1r. Robert C. Ritchie 
:\Ir. Da,id P. Rossum 
'.\1r. Warren G. Schlinger 
.\Ir. Sean A. t.:pchurch 
.\lr. Frederick C. \ 'ote 
Dr. Ward \\11aling 

Life Members 
Dr. Lew Allen Jr. (Chair 1992-94) 
i\lrs. Hannah Bradter 
;\Ir. Carl V. Larson (Chair 1994-95) 
!\!rs.Joanna \.\' . .\1uir 

£.~Officio Members 
M . Carol)11 Ash Merkel 
.\Jr. Fred H. Eisen 

Student Representatives 
Jonathan C. Bird 
Jonathan C\\'. So 
Ke,in Y-B. Tse 
Jialan Wang 
Lizhou Wang 

Qi Oanet} Zhou 

i\lr. Douglas B. );'ickerson (Chair 1996-97) 
.\lrs. Elizabeth G. );'ickerson (Chair 1985-88) 
Dr. Ray 0. Owen (Chair 1991-92) 
.\Ir. Robert C. Perpall (Chair 2000-2001) 
Dr.John 0. Roberts 
Dr. Alfred Schaff 
Dr. Fredrick H. Shair (Chair 1998-99) 
Dr. William '.\!. \\'hitner 
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