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As I complete my tenure as President of 
Caltech, I have reflected upon the out
standing individuals, projects, and pro
grams that make the Institute a world 
leader in research and education. SURF 
is one of those programs. Bright and tal
ented students working with Caltech 
faculty and JPL technical staff provide 
the necessary· ingredients for excellent 
undergraduate research. Together with 
the enthusiastic support and work of 
donors to the program, the SURF Board, 
Administrative Committee, and staff, 
the SURF team is a dynamic group of 
individuals that provides exceptional 
experiences for our students. I extend 
my personal thanks to each member of 
this extraordinary team. 

Undergraduate research chaUenges 
students to grapple with the unknown, 
to unravel the secrets of nature and 
design new devices and processes under 
the guidance of an experienced mentor. 
Research helps to integrate the knowl
edge students have gained in the class
room with real-world problems. 
Research teaches student.s to ask skep
tical, probing questions and trains them 
to analyze data and draw conclusions; 
all experiences that help prepare them 
for their future careers. The require
ment for the oral and written presenta
tion helps SURF students to bring the 
project into focus. The fact that about 
20% of SURF students become co
authors of published articles demon
strates the high caliber of work done 
through SURF. 

SURF has made great strides during 
the past ten years, and I am delighted 
that I was able to help this process. I 
have enjoyed working with the SURF 
Board, the Administrative Committee, 
and the SURF staff. The students• oral 
presentations have improved greatly, 
thanks to mentoring and the incentive 
provided by the Doris S. Perpall SURF 
speaking award. In short, the SURF pro
gram is one In which Caltech cart and 
should take justifiable pride. 

Thomas E. Everhart 
President 
California Institute of Technology 

Dedication 

The I 997 SURF program Is dedicated 
to Harold Brown, President, California 
Institute of Technology, 1969-77, in 
recognition of his strong support of 
undergraduate research. 
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FROM THE SURF BOARD 

Douglas B. Nickerson 

T his rear's SlJRF program. has pro,·ided many satisfactions. \-\'e had 23'"1 srudents working with 1-1-6 memors. 

Fund raising for SURF '97 began with a slight surplus from the pre,ious summer, and next yea1· will com

mence with a handsome balance. EfTons to build the SURF endowment continued. \\'e ha\'e taken steps to 

inc1·ease o ur suppon group. The 01·ientation Day barbecue was ''"ell auended by all the sLUdent.s and a num-

ber of our supporters. Again. this year, "·e had a ' 'ery enjoyable donor/ scudem dinner organized by Joanna 

:\1uir. It has been a successful year! 

Douglas B. Sickerson 

Our program is expanding with the addition of 

Teaching and lnterdisciplinaq· Education (TIDE), a gO\·ernment

supported program LO de,·elop enhanced teaching methods 

through use of technology. This program has been folded into 

the SlJRF family p1imarily because of the success of our 

admin isu·ation. Carolyn i\lerkel should take a great deal of the 

credit for that. 

ly successor will be the founder of SURF, Fred Shair. 

He has not lost any of his original emhusiasm and I look fon»ard 

LO his innO\ations. One of them, the JPL Undergraduate Scholars 

program, "ill prO\·ide outreach LO the community colleges in the 

Southern California area. Fred has an idea a minute; we are going 

LO be pressed LO keep up "ith him! With his inspired leadership 

we can look fonva rd to continued e\·olution of SURF. 

SURF ·gs, which officially begins on October 19, 1997-the day after SCRF Seminar Day-will be 

the L\,·emieth anni\'ersaq• of the program. \\'e ha,·e had a brainstorm session about how Lo celebrate. We plan 

an exciting publicity program to capture the imagination of the Caltech community, the city of Pasadena, 

and the nation. 

In conclusion. I want to thank a ll the members of the SURF Board for their contributions to ou r 

out.standing yea1·. IL has been a pleasure LO wo1·k with Tom Everhan,jerry Nunnally. and Da,·id Goodstein. 

Thank you to the staff-Carolp1 lerkel, Susan Clark, and Carol Casey prO\ide out.standing support to the 

SURF Board and the program. As I retire, T want to than k you all for this opportuni ty. 1 am looking fonrn1·d 

en thusiastically to SURF's twentieth anniversary celebration and to the bright future of this innO\·ative 

program. 



FROM THE SURF ADMINISTRATIVE COMMITTEE 

Terry Col,e 

T he SURF Administrati,·e Committee sets the academic policies of the SURF Program, oversees the 

intellectual standards and ad,·ises the Caltech Administration on long term plans for development of SURF 

and programs relating to SURF. The committee consists of faculty from each of the Institute's academic 

di,isions, senior members of the J PL technical staff. student representatives, and members of the Calcech 

administrati,·e staff, including the SURF Directo1-. All of the facull:y members of the commiccee are or 

have been SURF research ad,·isors. 

In addition to m·erseeing and planning, the Committee 

participates in SuRF directly. Its members re'iew all of the 

students' research proposals, more than 300 this year. Ylembers 

of the commiccee participate in judging the competitors at the 

Doris S. Perpall SURF Speaking Awards and often participate in 

SURF Seminar Day. 

During the past academic year· the AdComm discussed 

and approved an increase of the studem stipends from 3600 

to $4000 to keep up with inflation. This is the firs t increase in 

stipend in fo·e years and represents an increase of only 2% 

per year. 

Ten)' Cole 

Professor :'\late Lewis has recei,·ed an NSF grant to initi

ate a new program entitled Teach ing and Interdisciplinary 

Education (TIDE) with the objective of foste ring Institute-\\·ide 

developmem of computer-based teaching tools which would eventually benefit the Caltech undergraduate 
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curriculum. The AdComm approved a proposal to have the SURF Office han d le the infrastructure of the 

T IDE program as it now does for the MURF program. The Commiuee fee ls l11at th is new initiative will be a 

valuable adjunct to Caltech undergraduate programs and is pleased that it ,,;ll be associated with SURF. 

The AdComm continues to d iscuss ways ll1a t SURF might offer a few well chosen opponunities 

for Caltech undergraduates to have research experiences in local industrial research and development 

laboratories. An ad hoc subcommi ttee was appointed to im·estigate this matte1· but no final conclusion has 

been r·eached. 



FROM THE SURF STUDENT ADVISORY COUNCIL 

Sudipta Bardluw 

This year·s SURF Student Ad,isoi; Council (SlJRFSAC) dedicated its efforts to creating a stronger and more 

cohe i\·e S RF community through programs foste1-ing interaction among all lJRF. constituencies

students, mentors. alumni, and taff. 

On Orientation Day, SURF AC helped to lead portions of the orientation to gi,·e participating tu

dents a peer connection . Each member of SURFSAC wo1-ked \\ith a small group of students and acted as a 

liai on between the students and the SURF administration. This 

ga,·e students another option for dealing with any problems or 

conflicts that a1-ose and prm·ided a support system for SURF er ,·is

iting from other uni,·ersities. 

The SL 'RF Studmt Advisory Council OjjiCl'rS 

Sudi/Jla Bardhan, Minoree Kohwi, and Carol \\'11 

SlJRF AC has tried to make the experience for sLUdenis 

panicipating in the RF program more than just ten ,,·eeks pent 

working in a lab or al a desk. Time spent out of the lab can be just 

as \-aluable for the S Rf experience as time spent at che bench. 

We created se,·eral opportunitie for students to come together co 

discuss cli1Terent scientific points of \'iew or to ha\'e a chance to 

step away from their research and eajoy themselve . Fi-om trip to 

the L.\ Laserium or the beach co weekly mo,ies or parties, 

SCRFS . .\C u-iecl to prmide the students ,,;ch a ,,;c(e range of 

opportunities. It \\'aS our hope that thi would help ensure chat 

each swdent·s summer experience er.-ecl to promote personal as 

well as profes ional growth. 

One of the more unique acti\ities conducted by RF AC was the studem-memor dinner 

program. \\'e feel that one of the most important parts of the SlJRF expe1ience is the opporcunity to build a 

relationship with one ·s memor. O\'er the course of the summer, SURF AC in\'ited se,·e1-al Caltech faculty 

members and JPL researchers to ha\'e dinner \\ith small groups of SURF ~tudems in a casual, off-campu 

emironmenc. These dinners pro\'ided a forum in which the students could interact wich both their own 

memors as well as other member of the Caltech science fami l}-. The multidisciplinary aspect of the gather

ing made for interesting con\'er ation. :\I en tors and students exchanged ideas; tudents learned about differ

em areas of science from leaders in the field and got achice about careers or graduace school. 

.-\nother responsibilit} of lJRF AC is the publication of the Calterlz c.:ndergraduate Researdzjournal 

(Cl 'RJJ, an annual multidi -ciplinary journal of the ten best papers generated from undergraduate research 

conducted at Caltech. \\'e hope that this Year's journal, the third annual CL7ij, will be the best yet. \\'e expect 

to publish a ''icier ,·ariecy of articles than last year, and the CC.:RJ commiuee is geared up to p roduce another 

high quality journal. 

Our commitme111 to help build a s1rong SCRF community continues throughouc the year. During 

the academic }'ear, we will speak to high school students ,-isiting Caltech, prospecti\·e SlJRf students, and 

admiued freshmen. \\'e will assist wiL11 program planning for SURF's 20th anni,·ersai;· next summer. 
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FROM THE SURF DIRECTOR 

CarolJ11 Merkel 

S URF ertjoyed an excellent summer with 234 

tudents working on projects with Caltech faculty. 

JPL staff, and ofT-campus mentor . Swdents 

expressed enthusiasm and interest in program 

activities. The 1997 program brought new ideas, 

opportunities. and experiences. 

SURF HIGHLIGHTS 

It has been a pleasure to work with Doug 

Nicker on the past two years in his capacity as 

Chair of the SURF Board. Doug. a charter member 

of the Board, brought hi long commitmem to 

SURF. his energy, and hi determination to 

strengthen SURF·s financial position. We are 

delighted that he will cominue to lend his enthusi

asm and dedication to the Board. 

We a1·e extreme!)' p leased that Fred Shair has 

agreed to chair the S RF Board, returning to the 

po the o·eated when he founded CRF 19 years 

ago! We look fon,-ard to working with him. Fred·s 

enthusiasm for SURF and hi passion for creating 

excellent student opportunitie will in pire the 

Board and enrich the program. 

Two new programs have been spawned this 

year from SURF. The Teaching and Imerdiscipli

nary Education (TIDE) program was created \\~th a 

grant from the l'\ational Science Foundation to 

develop computer-based teaching tools. The 

proposal, which won an NSF award for innO\-ative 

educational progrnms, was written by Nathan S. 

Le\\~S, Professor of Chemistry and creator of the 

Chemisuy Animation Project; Da\id L. Goodstein, 

Profe sor of Physics and Applied Physics. Frnnkj. 

Gilloon Distinguished Teaching and enice 

Professor: Charles J. Brokaw, Profe or of Biology: 

and Barry 1\1. Simon, International Business 

1\Iachines Professor of ~fathematic and 

Themetical Ph~·sics. TlDE i structured like SURF 

but is focused on education. ineteen students 

participated in the first progrnm thi summer. 

Carol) 11 Alerkel 

Fred Shair, ~lanager of the Educational tVTair 

Office atJPL. created thejPL lJndergraduate 

Scholars UPLUS) program to recognize and 

encourage outstanding potential in community 

college tudents majOJing in engineering. math, 

computer science. and physical science. The 

program a\\-ards scholarships dwing students· 

community colle<Te years; students may compete 

for a CRF follo\\fog their junior year at a four

year university. 

The SCRF Administrnti,·e Committee \'Oted to 

rnise URF tipends this year to $4000, the fir t 

increase in five years. From their stipends. students 

pay housing and food costs. personal expenses. 

and tho. e on financial aid must save a significant 

portion toward their fall fees. This stipend increase 

makes CRF competith·e \\ith wages students 

recei,·e for technical work at the Institute. 

SURF undertook a pilot progrnm this year to 

give scudents the opportunity to meet informally 

in mall, discipline-based groups comened by a 

faculty member. The colloquium groups gi,·e 

students a forum to talk about their re earch and 

the issue and que Lions that arise. This experience 

will help tudents become mo1·e fluent in thinking 

and talking about their work and "ill assist in 

the preparation of their final oral presentation . 



Grams from NASA and General >Io to t made 

it possible to expand tJ1e >1ino1icy Cndergraduate 

Re earch Fe llowships (>I GRF) p rogram into o ther 

di,·i ions. 

\.\'e heartily thank the SU RF team o f memo rs. 

gradua te studen ts and postdoctoral scho lars, spon-

o r , tJie GRF Board , Adminisu-ati,·e Commiuee, 

and the administratio n for enthusia tic suppo rt fo r 

o ur tudents and the SURF program. CRF could 

not ucceed witJ1out this large cad re o f dedicated 

supporters. Thank you ! 

PROFILE OF 1997 SURFERS 

ophomo res 19% 

junio rs 35% 

eniors 

30% 

13% 

l\ledian Grade Po int A\'erage 3.5/ -t.O* 

A\'erage Grade Po int A,·erage 3.-t/ -t.O* 

*Caltl'Ch studmts on~y, excludingfre5hmm 

Thi rear saw a significant increase in the number 

o f tudems SURFing off campu . Fo urteen studems 

,,·orked at other institutions, including instituti ons 

in Swed en. Switzed and, France, and cotland. 

SURFers Win Awards! 

AL Commencement 1997: 

• 59% of the studen ts rece i,·ing thei1· BS degrees 

had completed a SGRF 

• 67% of the tuden ts grad uating with Ho nor 

were fonner SlJRFers 

• 6 1 % of the students receiving prizes at 

Commencement were S RF studen ts 

We a1·e proud of these extraordina11• studen ts! 

Congratulatio ns SURFer ! 

SURF IS AN EXCELL NT OPPORTUNITY. 

IT HAS GIVEN ME A LOT OF EXPERIENCE IN 

A LABORATORY SETTING. ONE OF THE 

MUTANTS I HELPED GENERATE LOOKS VERY 

PROMISING. I FINI> THIS PROCESS OF 

RESEARCH VERY REWARDING. 

CJ11?slo/1her Bi5bee 

Mrs. Hannah Bradley CRFFello-w 
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PROFILE OF 1997 SURF PARTICIPANTS 

Total .\'umber 
Division of Students 

Biology 

Chemisu-y and Chemical Engineering 

Enginee1;ng and Applied Science 

Geological and Planetary Sciences 

Humanities and Social Sciences 

Physics, :'vlathematics, and Astronomy 

Jet Propulsion Laboratory 

Small Business Industrial Associates 

Off-Campus 

Education SURFs 

Minority Undergraduate Research 

Fellowships (MURF) Expanded 

Through grants from NASA and General i\lotors, 

the iVlino1-it:y Undergraduate Research Fellowships 

program "·as expanded by six positions this year to 

include students in earth sciences, mechanical 

engineering, emironmental science, and space sci

ences. both at Caltech and JPL. \Ju RF has tradi

tionally been limited to students in th e Di,·isions of 

Biology and Chemisu;· and Chemical Engineering. 

The \1URF program provides support 

for talented non-Caltech undergraduates to spend 

a summer doing research in a laboratory and is 

aimed at improving the representation of African 

Americans, Hispanics. 'ati,·e Americans, Puerto 

Ricans, and Pacific Islanders. Once accepted to the 

i\IURF program, st:udents participate in all aspects 

of the SURF program. 

\\'e are extremely pleased that The J ames 

l nine Foundation has given support for the 

expanded \1 RF program for three years com

mencing in 1998. 

32 

37 

38 

9 

3 

48 

.J-3 

5 

l.J-

5 

23.J-

.\'umber .Vwnber of Xumher 
of Caltech Xon-Caltech of ,\ lento rs 

Students Students 

19 13 19 

27 10 20 

30 8 26 

8 1 9 

3 0 3 

.J-0 8 26 

10 33 25 

5 0 3 

l.J- 0 14 

2 3 I 

158 76 l.J-6 

SURF FUNDING 

Each year we depend upon the conti-ibutions from 

SURF's many friends-indi,icluals. foundations, 

and corporations-to help us build a robust finan

cial base. These gifts enable us to match stipend 

funding for Caltech students working with facul ~· 

on the campus. They help ensLu-e that students can 

continue to have the unparalleled opportuni~· to 

engage in undergraduate research. SURF is unique 

among undergraduate research programs in the 

counu;· in that a t least half of stipend funds are 

raised from external. non-fede1a.I sources. Each st:u

dent recei\'es a stipend of S4000 for the ten-week 

summer period. a total stipend budget of 936.000 

fo1· the 23.J- participants this year. 

Donor Relations 

Donors contributing the amoum of a student 

stipend, or more. by annual gifL~ 01· through 

endowmem, are listed in all SlJRF materials and 

other references with the names of the students 

supported. They 1·ecei,·e a \\Titten introduction to 

the student and may ha,·e the opponuni~· to meet 

her or him at special events. The donor-student 

dinner is a popular. informal e\'ent to gi,·e contrib-



utors the opponunity to meet with the students 

upponed by their gifts. All donors are listed on 

pages 33-35 of the annual repon. 

1997 Funding Profile 

Faculty grants, mentors, and 
Institute sources 

JPL 

Endowment 

Indi,·iduals 

Foundation 

Corporations 

/\ linority programs 

36% 

I 2'1 

I 2'1 

11 % 

9% 

6% 

1997 SURF PROGRAM AND ACTIVITIES 

SURF Colloquium Groups 

This year SURF staned a pilo t project LO gi,·e stu

dents the opponunity to di cuss their research 

with a small group of their peers. Eight colloquium 

groups were convened by faculty. The groups met 

weekl~· o r bi"·eekly to giYe students the chance to 

talk about thei r work with peers and facu lty. to 

rai~e questions and issues, and to d escri be their 

work to others. The purpose of th e discussions is 

to he lp them become fluem in the language and 

concepts of their disciplines. The sessions should 

help students "·ith their fina l oral presen tations 

since the~ "ill have talked through parts of their 

presentations. \\'e learned many lessons from thi 

pilot project to he lp with planning for the 1998 

um mer. 

\\'e thank this summer 's com·e ners: Andrew 

Ingersoll and Joann Stock in earth sciences; Bruce 

,\ . Hay and Ray Desha ies in biology; J acqueline 

Green and J oan HorYath a tJPL:Jim Bower in 

biology; Mary Dickinson in biology and chemisu-..·: 

SURF HAS GIVEN ME THE OPPORTUNITY TO 

EXPLORE AREAS OUTSIDE MY MAIN FIELD 

OF STUDY. AS A RESULT OF MY EXPERIENCES 

THIS SUMMER, I WILL ENTER MY SCIENTIFIC 

CAREER WITH THE ADDED CONFIDENCE 

THAT I AM WELL EQUIPPED TO CHOOSE THE 

RESEARCH PROJECTS I ENJOY THE MOST. 

\'ictoria ,\/. Tamtshroa 

,\Ir. and Mrs. Downie D. Muir III SlJRF Fellow 
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lelany Hunt in mechanical e nginee1-ing; Mike 

Shumate in electrical engineering and applied 

physics; Emlyn Hughes in physics. 

SURF Student Advisory Council 

The SURF Snident Advisory Council (SURFSAC) 

led their SURF peers with enthusiasm this summer. 

SURFSAC chair Sudipta Bardhan organized fo·e 

facu lty-swd ent dinners, and attendees expressed 

great apprecia tion for this informal forum for 

exchange between students and mentors. She also 

took charge of a trip to the L.A. Laserium. Andrew 

Strauss publicized and selected videos for 

Movies@l'vloore each Tuesday and Thursday 

evening which was regularly attended by 30-40 stu

dents. Juna Kollmeier o rganized two beach uips. 

Brian Collins, Carol Wu, and Minoree Ko lmi orga

nized an ice cream social. Koen Verbrugghe took 

charge of a trip to Disneyland. Chris Bisbee OI-ga

nized a group to a ttend a Dodger game. Sudipta 

also chaired the 1997 CUR] committee; the second 

CUR]will be published in Octobe1-. 

Caltech Undergraduate 

Research Journal 

The second Caltech Undergraduate Research Journal 

(CUR]) containing the nine best student research 

papers will be published by SURFSAC and SURF 

this fall. Papers autho red by Caltech u ndergradu

ates or non-Caltech students who did the ir 

1-esea1-ch at the Institute are eligible for submission. 

Each paper recei,·ed three reviews, the first by the 

sLUdent re,iew board and two by faculty reviewers. 

The CUR] review board members were Sudipta 

Bardhan (SURF '95, '96, and '97), Christianto Liu 

(SURF '96 and '97) , Christopher Chang (SURF '95 

and '96) , J ames Quallen (S RF '95 and '96); J o hn 

M. Allman (Biology), Bruce A. Hay (Biology) , 

J errold E. Marsden (Engi neering) , Ray D. Owen 

(Bio logy) , John H. Richards (Chemistry) , J ohn D. 

Roberts (Chemistry) , Paul W. Sternberg (Biology) , 

Zheng Gang Wang (Chemical Enginee ring) , 

Harold Zirin (Astronomy). 

The third CUR] will be published in April. The 

committee will be chaired by Minm-ee Kohwi. 

Professional Development Series 

William 1. Whitney (BS '51) , Division 

Technologist, Obsen-ational Systems Division,JPL, 

conce ived , planned , and executed the highly suc

cessful professional development series. The infor

mal sessions encourage students to make their 

sho rt-te rn1 career decisions in the context of lo ng

term life and career goals. The topics address a 

variety of issues sLUd en ts will encoumer as they 

ente r grad uate school or the workplace. 

Bill has presented the core of this message a t 

the :\lational Conference on Undergraduate 

Research and at the Southern California 

Conference on Undergradua te Research this year. 

This summer's sessions and the ir participants were: 

Communication in Careers - lary Ann Smith , 

President, Applied Leadership Systems 

Career Paths Fmm a Science and Engineering 

Base - Sally Asmundso n, Director, Career 

Development Center; Warren Goda (BS, EE, 

'86); Debra Tuttle (BS, Lit, '93); and J ames 

Quallen (BS, Ch , '97) 

Career Planning: Can It Be Done? Logic vs. 

Reality - Bill vVhitney and Julia Kornfie ld , 

Associa te Professor of Chemical Enginee ring; 

J o hn Davis, graduate student, EE 

The Power Principle - Ann Bussone , Director, 

Employee Re lations and Staff Affirmative 

Action; H elen Hasenfeld , Ombudsperson; Da,·id 

Wales, Professor of '.\1.athema tics and Master of 

Student Houses; Tom Lloyd, graduate studen t, 

environmental engineering science; Selena 

Forman, graduate student, environmental 

enginee1ing science 

Intellectual Propert_y- Michael Ke lle r, Director, 

Pa tents Office; J o hn D. Baldeschwieler, 

Professor of Chemistry; J ennifer Schlickbe rnd, 

Software Eva luation and Disseminatio n, 

Technical Affiliates Office, JPL 



Scientists as Speakers - ,-\Jbert Hibbs. JPL enior 

cientist, Retired. and Terry Cole, Chief 

Technologist. JPL 

Graduate School- Amy Seidel l\lalak, Career 

Counselo r. Caree1· Oe,·elopment Center; and 

graduate studen ts J ohn Oa\·is, Delwin Elder 

(chemistry), Chantal Mo rgan (chemistry), 

Carlos Herrera (CNS) 

Seminar Series 

Each \\'ednesday dUI;ng the summer. CRF stu

dents and other members of the Caltech commu

nity attend research semina1-s gi\·en by faculty. 

peakers this summer were: 

Harry B. Gray, Arnold 0. Beckman Professor o f 

Chemistry, Solar Fuel 

\itichael C. Gurnis, Professor of Ceophy ics, Plate 

Tectonics and Mantle Convection 

Fiona A. Harrison, Assistant Professor o f Physics. 

The Mystf'/)' of CAJsmic Gamma-Ra)' Bunts 

J anet G. Hering, Associate Prof es or of 

Em~ronmental Enginee1;ng Science, 

"Chinatown" Revisited: Arsenic and the Los Angeles 

II 'ater Su/1/1ly 

J ames Z. Lee, Associate Professor of Histoq•; 

Cameron Campbell, Assistant Professor of 

Sociology, 'niversity of California, Lo Angele , 

Fate and Fortune in Rural China 

Roben C. Ritchie. W. 1. Keck Foundation Oirecto1· 

of Research. Visiting Associate in I listory, 

lvsearch at the Hu ntington 

Erin l. Schuman, Assistant Profe soi· of Biology. 

Leaming How the Brain Learns 

Don na hirley, :'\tanager, :'\1ars Exploration 

Directorate. J et Propulsion Laboratory, Mars 

Exploration Program 

Yu-Chong Tai , Associate Professor of Electrical 

Engineer;ng, Alic-romadzining and M icromarhines 

THE INTENSE ATMOSPHERE OFFERED BY 

THIS INSTITUTE ALLOWS ME TO PURSUE 

BOTH FACETS OF EDUCATION: THEORETICAL 

STUDY DURING THE REGULAR ACADEMIC 

YEAR AND EXTENSIVE RESEARCH DURING 

THE SUMMER. 

A ndww Strausf 
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Each Friday al noon the JPL SURF students anend 

seminars presen ted by JPL technical staff. This 

year·s presentations were given hr: 

J o hn L. Callas, Earth and Space Sciences Di\ision , 

The Mars Surveyor Program 

Frank Gnrnthaner. Avionic Systems and 

Technology Division, Looking/or Signs of Life 

Matthew K. Heun, Mechan ical Systems 

Engineering and Research Divisio n , Planetary· 

Aerobots for In-situ PlanetarJ Exploration 

J ohn C. Kelly, Office of Engineering and l\ lission 

Assurance, Formal Methods/ Analyti£al \ 'erification 

for Software 

Deronda :\layes, Earth and Space Sciences Di\isio n . 

Table Mountain: A Leaming Experience 

J enn ifer A. l\l ille1~ Obsen-ational Systems Division, 

1Hartian Soil Simulation 

J oseph I. Staunan, Telecommunications 

Engineering and Science Di\ision, Galileo's 

Telecom Using the Low-Gain Spacecraft Antenna 

Steven A. Stolper, Avio nic Systems and Technology 

Division , Independence Day Earth Invades Mars 

Michael]. Turmon, Information Systems 

Developmem and Operatio ns Di\ision , 

Identification of Solar Features via i\farkov Random 

Fields 

Doris S. Perpall SURF Speaking Awards 

Sebastian Maurer, Ste\·en Bennett, and Fay Peng 

won the fourth an nual Doris S. Perpall Sl.iRF 

speaking competition. The final decisions came 

after a three-round competition judged by faculty 

members, JPL staff, alumni , and graduate stud ents. 

The judges th is year had a particularly difficult job 

and expressed the ir opinion that each of the final

ists gave outstanding presentations. Robert C. 

Pei-pall (BS '52, MS '56) endowed the prizes in 

memory of his late wife as an incentive for students 

to give excellent presentations. 

Conferences 

SURF Seminar Day 

The n ineteenth SURF Seminar Day \\°as held 

Saturday, October 18, 1997. Patterned after a pro

fessional technical meeting, this symposium gives 

students the chance to pre em the results of their 

research in 21 parallel sessions to audiences of 

mentors, students, JPL staff, d onors, alumni, and 

parents. Student may give e ither oral or poste r 

presentations. All SURF scudents are required to 

give this presentation. Preparing the talk helps the 

student review the details of the work to gain the 

o\·en·iew of the prnject. Clearly communicating the 

nature and substance of one·s work is c1itical. and 

this requiremem gives students experience that ,,;11 

be useful throughout their lives. 

SURF Seminar Day is the firs t round in the 

Doris S. Pe1·pall SURF speaking competition. and 

the best speaker in each session- selected by the 

session chairs and judges- ach-ances to the semi

final round. 

National Conference 011 Undergraduate 

Research (NCUR) 

Mat Barnet, Christopher Chang, Brian D'Urso, 

Fay Peng, and Saurabh Saha represemed Caltech 

at the eleven th >Jational Conference on 

Undergraduate Research he ld at the University of 

Texas at Austin in Apri l. !\fore than 2100 students, 

faculty, and administrators from colleges and 

uni\•ersities nationwide attended this conference 

with approximate ly 1800 students presenting their 

research. The conference i multidisciplinary 

including the sciences, humanities. mathematics, 

business, and fine and pe r fo1-ming arts. Often fo1· 

the first time, students d iscover how research is 

carried out and reported in disciplines other tJ1an 

tJ1eir own. Caltech hosted 'CUR in 1991. 



Southern Califomia. Conference 011 Undergraduate 

Research (SCCUR) 

OccidenLal College hosted the fourth SCCUR in 

:\'ovember 1996. :\fore than ·l-00 students, faculty, 

and administrators from colleges and uni,·ersities 

in the region, including a delegation of Caltech 

students, auended the conference. SCCUR. like 

r\CCR, is multidisciplinary, giving studen ts the 

occasion to disco,·e1· how research is carried out 

and reported in fields other than their own. The 

SURF team sLarted the conference in 1993 to 

enable local students to panicipate in a multidisci· 

plinary conference of their peers without the 

expense of traveling to CUR which is held in 

other parts of the country. Caltech hosted the first 

two SCCUR conferences. 

Field Trips 

We thank Dr. and Mrs. George Boone for arrang· 

ing a fascinating VIP tour o f the Huntington 

Library and Art :\Iuseum and for hosting the SURF 

group at a reception in their beautiful sculpture 

garden follO\\ing the tour. The students were very 

enthusiastic about this e,·ent, and many planned to 

visit the Huntington again wit11 othe1· friends. 

Eldar Noe Dobrea organized a tour of. ASA"s 

Goldstone Deep Space Communications Complex. 

Ylor·e than -tO students and staff had the opportu

nity to see the antennae u ed in tracking satellites 

and spacecraft. They heard a Lalk about the Deep 

Space Network and \iewed the impressive 70-meter 

anten na used to communicate with spacecraft at 

the edge of the solar system. 

Bill \l\l1itner an-anged an ME-ticket" tour of 

JPL for about 15 students. Students saw the 

Observational Instruments Laboratory, Space 

Flight Operations Facility, Ylicrode,~ces 

Laboratory. Mars yard and Corporal and Sargent 

missiles, the Spacecraft Assembly Facility, and the 

space museum. 

SURF PROVIDED A WONDERFUL OPPORTU-

NITY FOR ME TO BE A RESEARCH INVESTI-

GATOR AND TO EXPLORE SCIENCE HANDS-

ON. I DISCOVERED A WORLD THAT TEXT-

BOOKS WOULD HAVE NEVER SHOWN ME. 

J\Iinoree Kohwi 

Rich/er Scholar 

11 
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SURF TEAM 

We thank the large cadre of mentors, donors, 

alumni, administration, and staff for their hard 

work and enthusiasm for undergraduate research 

at Caltech. The success of SURF depends upon this 

large group of more than 500 individuals. For each 

student, there are at least two or three other peo

ple working to ensure that the student has a good 

experience. 

I thank President Everhart for his ardent sup

port of SURF over the past ten years. President 

Everhart pledged funds to underwrite SURF 

stipends at a critical time in SURF's histo11', taking 

a long stride towards building a robust financial 

base for SURF stipends. I thank David Goodstein 

for his good advice, wise counsel, and attentive ear 

to the needs of the SURF program. I have enjoyed 

working this year with Terry Cole, Chair of the 

AdComm, and all the members of the committee. 

I appreciate the hard work and commitment of the 

SURF Student Adviso11' Council this year in their 

efforts to strengthen the SURF community. 

Special thanks to Carol Casey and Susan Clark 

for their outstanding effort, expertise, and dedica

tion to the SURF snidents and the program. SURF 

would not function without their hard work, cre

ativity, and loyalty. I want to express deep gratitude 

to Bill vVhitney for his tireless work on behalf of 

SURF. Bill spends countless hours each year meet

ing witl1 snidents, coordinating the professional 

development sessions, arranging the JPL seminar 

se1;es, senTing as JPL's point of contact for SURF, 

senTing on both tl1e AdComm and SURF Board, 

and volunteering to help \\Tith many other SURF 

activi ties. 



SURF INDEX OF STUDENTS AND MENTORS 

STUDENT 

Nasim Afsarmanesh 
J u.ni01; Bi 
Dr. and i\tlrs. George N. Boone 
SURF Fellow 

Reginald Ajakwe 
University of Redlands 
Senio1; Ch/ Bi 
lvIURF 

Viktor Y. Alekseyev 
Soj1homore, CCE 

Kyle]. Alvine 
Junior, Ph 
General i\1otors SURF Fellow 

Valerie L. Anderson 
Junior, Ph 
Richter Scholar 

Dan E. Angelescu 
Senior, Ph 
Samuel P and Frances Krown 
SURFFeUow 

Monica M. Aponte-Alequin 
Universil)• of Puerto R ico, 
Mayagiiez 
Senio1; Ge 
NitSA Min01ity SURF Fellow 

Noah Arribas-Layton 
Juni01; Ch 
Wan-en and Katharine 
Schlinger SURF Fellow 

Michael D. Astle 
]11nio1; CS 
Sidney R. and Nancy iVI. 
Petersen SURF Endowment 

Charles M. Atkin 
J unio1; EE 
Arthur Rock SURF Endowment 

TOPIC 

Theau·ical Surgeries 

Interaction of Pro-Amnion and Neural Tube 
Induces the Formation of Neural Crest Cells 
in Early Embryos 

Quantitative Studies of Various Factors 
Conu-ibuting to Sequence-specific DNA 
Binding by r-.frtallointercalator l'!-a-
[Rh [ (R,R)-Me2trien] phi] 3+ 

A Broad-Band Study of Metallic Nanocrystals 
in the Microwave Region 

Further Investigation of Large Piezoelectric 
Effect in Su-on tium Titanate at Low 
Temperatures 

Study of the Energy Relaxation of a 
Mesoscopic Cavity - Quantum Effects in 
Energy Relaxation 

Localized Slip on the San Cayetano Fault, 
Ventura Basin, California 

Potential ew :\1edia for Electrophoresis 

View-Dependent Terrain Refinement for the 
Responsive v\lorkbench 

Building a Robotic Cat 

MENTOR 

Alison Winter 
Assistant Professar of H istory 

Marianne Bronner-Fraser 
Professor af Biology 

Jacqueline K. Barton 
Arthur and Marian H anisch J\!Iemorial 
Professor and Professor of Chemisll)• 

Brent T. Fultz 
Prof essar of Mateiials Science 

Allen M. Goldman 
Institute of Technology Professor of Ph)•Sics, 
University of Afinnesota 
Thomas A. Tombrello 
William R. Kenan, ]1: Professor and 
Professor of Physics 

Michael C. Cross 
Professor of Theoretical Ph)•sics 

Andrea Donnellan 
Member of the Technical Staff, ]PL 

Robert H. Grubbs 
Victor and Elizabeth Atkins Professor of 
Chemisl1)' 
~vlichael Hanington 
Membn of the Beckman Institute 

Peter Schroder 
Assistant Professor of ComjJuter Science 

John Hallam 
Senior Lecturer, Dej1artmenl of Artificial 
Intelligence, Universil)' of Edinburgh 
Yaser S. Abu-Mostafa 
Professor of Electrical Engineering and 
Compu.ta Science 

13 



STUDENT 

Michael]. Baier 
Junim; APh 
Mr. Robei1 M. Abbey SURF 
Fellow 

Sudipta Bardhan 
Senio1; Bi 

Jason JV. Barnes 
Seni01; Ay 

Mat E. Barnet 
Junio·r, ChE 
Allied Signal SURF Fellow 

Amy C. Barr 
Sophomore, Ge 
Mi: and Mrs. Clayton H. 
Englar SURF Fellow 

Sara A. Beaber 
Senior, Ch/ Hist 
Arthur R. Adams SURF 
Fellowship 

Klejda Bega 
Junio1; Ph 

Mark S. Bentley 
Universit)' of Leicester 
Senior, Ph 

Ronakj. Bhatt 
Juni01; Ph 
Samuel P. and Frances Krown 
SURF Endowment Fund 

Ralph E. Biggi.ns 
Univei-sity of Leicester 
Seni01; Ph 

Christopher Bisbee 
Senio1; Ch 
klrs. Hannah Bradley 
SURF Fellow 

Sibani L. Biswal 
Juni01; ChE 
j\lfr and 1Hrs. Robert L. 
Noland SURF Fellow 

Liubomir A. Borissov 
Senio1; Ph 
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TOPIC 

GAMCIT II: Low-Energy Spectroscopy of 
Gamma-Ray Bursts 

An Analysis of the Potential Regulatory 
Regions of the Interleukin 2 Gene 

The Composition and Thermal Structure of 
the Venus Lower Atmosphere 

Toward .A.lkane-Oxidizing Molecular Sieve 
Catalysts 

Evolution of Ganymede and Callisto 

Capacity of New York Emergency Food 
Programs to Absorb Funding Cuts: A Closer 
Look at Hunger in Albany, Brooklyn, and 
Buffalo 

Polarization of Noble Gases at Lmv Densities 

Power Subsystem Design Tool 

Relativistic Pulsar Winds 

Advanced Spacecraft Design Tool 
Development Spacecraft i\ifechanical and 
Thermal Tool Development 

Site-Directed Mmagenesis of the R660 and 
E681 Locations ofTaq Polymerase 

Zincosilicate Materials 

Realistic Simulation of Higgs Boson Searches 
With the CMS De tect01· at the LHC 

MENTOR 

Fiona A. Harrison 
Assistant Professor of Physics 

Ellen V. Rothenberg 
Professor of Biology 

Victoria Meadows 
Scientist, ]PL 

Mark E. Davis 
Warren and Katharine Schlinger Professor of 
Chemical Engineering 

David]. Stevenson 
Geo1ge Van Osdol Professor of Planetary 
Science 

Ronald Deu tsch 
Associate Directo1; SENSES 
J. Morgan Kousser 
Professor of Hisl01) and Social Science 

Emlyn W. Hughes 
Associate Prof essvr of PhJsics 

Joel C. Sercel 
Senivr E11ginee1; ]PL; Lectw-er in Jet 
Propulsivn 

E. Ster! Phinnev III 
Professor of Theoretical Astmphysics 
Andrew Melatos 
Research Fellow in Thevretical Astrophysics 

Joel C. Sercel 
Senior Engineei; ]PL; Lecturer in Jet 
Propulsivn 

John H. Richards 
Professor of Organic Chemisll)' 

Mark E. Davis 
H'<in-en and Katharine Schlinger Professor of 
Chemical Engineering 

Harvev B. Newman 
Professor of Physics 



STUDENT 

Tammy L. Bosler 
Tem:ple Universit)' 
Seni01; Ph 

Khari H. Bridges 
Morehouse College 
Senior, Bi 
M URF 

Joshua D. Brown 
Carleton College 
Senior, Ch 

Gina M .. Buccolo 
Soj1ho11wre, A y 
Richter Scholar 

James F. Buckwalter 
]uni01; EE 
Richter Scholar 

Jonathan 0 . Burrows 
j unior, APh 
General Motors SURF Fell.ow 

Jonathan E. Byers 
Universit)' of North Carolina 
at Asheville 
Senior, Ph 
NASA Mino1ity SURF Fellow 

Hanna Cai 
j uni01; EE 
Northro/J Grumman SURF 
Fellow 

Jessika L. Canizalez 
Sophomore, IvIE 
Richter Scholar 

Juancarlos N. Chan 
junior, APh 

Candace C. Chang 
So/Jhomore, Bi/Ch 
Doris Everhart SURF Fellow 

lOPIC 

Animation and Visualization of the UGO 
Interferometer Sensing and Readout Signals 

Characterization of the fin Mutation in 
Arabidopsis thaliana 

Electron Transfer Through Cyano Bridging 
Ligands 

Development of Pulsed Discharge Nozzle 
Technology for the Synthesis of Potential 
Carries of the Diffuse Interste llar Bands 

Implementation of Analog VLSI Vision Chips 

Metallic Glass in !'vlicrofabrication Processes 

Near-Earth Asteroid Tracking: Earth Trojans 

Gene tic Da tabase Searching Utilizing Special 
Purpose Processors 

Leaf l\fotants in Arabidopsis thaliana 

Parasitic Intensity :\Toise Control in a 
!Vlichelson Interferometer Locking System 

Di1·ected Evolution of para-Nitroben zyl 
Esterase 

MENTOR 

Rochus E. Vogt 
R. Stanton Ave1y Distinguished Service 
Professor and Prof essar of Physics 
Robert Spero 
Member of the Professional Staff in Physics 

Elliot M. Meyerowitz 
Professor of Biolog)' 

H arry B. Gray 
Arnold 0. Beckman Professor of Chemisl1)' 

Geoffrey A. Blake 
Professor of Cosmochemistry 

Christo[ Koch 
Professor of Computatfon and Neural Systems 
Charles M. H iggins 
Postdoctoral Scholar in Biolngy 

Wilham L.Johnson 
Ruben F. and Donna .iVIettler Professor of 
Engineering and Applied Science 

Eleanor Helin 
Planeta.J)' Scientist, ]PL 

Glen A. George 
Lecturer in Camputer Science and Electrical 
Enginee1ing 

Ellio t M. MeyerO\~itz 
Professor of Biolog)' 
Jennifer C. Fletche r 
Research Fellow in Biology 

Rochus E. Vogt 
R. Stanton Ave1y Distinguished Service 
Prof essar and Prof essar of Ph;vsics 
Seiji Kawamura 
1'vlember of the Professional Staff in Physics 

Frances H. Arnold 
Professor of Chemical Enginee1ing 
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STUDENT 

MingM. Chen 
Sophomore, Bi/Ch 
D1: Edward W Hughes 
SURF Fellow 

Yeng"Lmzg Chen 
Seni01; ChE 

Jim M. Cheng 
Sophomore, Ch 

Alwin Y. Chi 
Juni01; EE/Ee 

Albert Chiu 
Senior, ChE 
Allied Signal SURF Fellow 

John D. Chodera 
Junio1; Bi 
Bristol iW)'ers Endowment 
Fellowship 

Ryan T. Chomock 
junio1; Ph 

Daniel H. Chou 
Sophomore, Ma. 
Samuel P. and Frances Krown 
SURF Endowment Fund 

John F. Christensen 
Senio1; ChE 

Tiffany 21.f. Churnkian 
College of William and Mm)' 
Seni01; Ph 

Brian A. Collins 
Junio1; Ge 
Mrs. 1',awin L. Cline SURF 
Fellow 

Christopher W Connor 
Universit)' of Cambridge 
Senior, EE 
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TOPIC 

Overexpression of Potential Saccharom)'ces 
cerevesia.e Oligosaccharyl Transferase Subunits 
in Pichia. pastoris 

A Smdy ofTriphase Separation ofTriblock 
Copolymers 

The Effect of pH and Hydrogen-Bonding on 
the Rotational Conformation of 1,3- Diamino-
2-Hydroxypropane 

Research on Short Frame Turbo Code 

i'vlolecular Dynamics Simulation of the 
Reaction Between Aluminum and Silicon 
Dioxide 

Development of a Yionoclonal Antibody
Based , Enzyme-Linked Immunosorbent Assay 
for Murine and Human Leukemia Inhibitol)' 
Factor 

Cosmological N-body Simulations 

Scaling ofThennal Noise in the UGO 
Interferometers 

Methanol Fuel Cell System Modeling 

The Completion of the Reduction and 
Compilation of Grnund-Based Nea1·-Infrared 
Imagery of the Giant Outer Planets 

Inversion of Tensile Fractures From 'Velis in 
Java Suggests the Best Fitting Stress State is 
Degenerate 

Dust Opacity of the 1\fanian Atmosphere 

MENTOR 

Barbara lmperiali 
Professor of Chemislr) 

Julia A. Kornfield 
Associate Professor of Chemical Engineering 

John D. Roberts 
institute Professor of Chemistry, Emeritus 

Tsz-i\fri Ko 
Assistant Profess01; Universil)' of Science and 
Technology 
Robert]. Mc Eliece 
Allen E. Puckett Professor and Professor of 
Elect1ical Engineering 

Julia A. Kornfield 
Associate Professor of Chemical Engineering 
vVilliam A. Goddard III 
Charles and 1\ifm)' Ferkel Professor of 
Chemistry and Applied Ph)•sics 

Paul H. Patte1·son 
Professor of Biology 

Charles C. Steidel 
Associate Professor of Astronomy 

Kenneth G. Libbrecht 
Professor of Astroph)1sics 

Gerald Halpert 
Assistant Program Manager, ]PL 

Glenn S. Orton 
Senior Research Scientist, ]PL 

Joann M. Stock 
Associate Professar of Geolog)' and Ceo/Jh)'sics 

Ten-y Z. Manin 
Member of the Technical Staff ]PL 



STUDENT 

Nicolle A. Cumberl.a11d 
Universit)' of Southern 
California 
Senio1; PS)1clwlogy/Polilical 
Science 
MUFU; 

Brian R. D 'Urso 
Senio1; Ph 
Thomas E. 1'.verharl SURF 
Fellow 

Donna Mae Daigdigan 
J\It. Saint Mary '.s College 
Senior, Ch 
lvIURF 

Eric M. Dennis 
Senio1; Ph 
Richter Scholar 

Teo Der-Stepanians 
Juni01; EE 
Allied Signal SURF Fellow 

Neelendu Dey 
Harvard Univer.sil)' 
] u.nio1; Biochem 

Oliver E. Dial 
ju.ni01; Ph 
H ughes Aircraft Com/Jan)' 
SURF Fellow 

Francisco]. Dias Lourenco 
Junio1; CE 
Richter Scholar 

Ryan R. Diechmam1 
]uni01; Ch 
Richter Scholar 

Benjamin L. Diedrich 
University of Washington 
Senim; Ae 

Sheng Ding 
junior, Bi/Ch 

Joanna L. Dodd 
]11nio1; ChE 
Hugh F. and Audy Lou Colvin 
SURF Endowment Fellowship 

TOPIC 

The Effect of Isoluminant Stimuli on Size 
Contrast and Size Constancy Phenomena 

Coupled T1iangular Semiconductor Lasers 
vVith 2-D Photonic Bandgap Crystal Mirrors 
for Optical Switching 

A Comparitive Analysis of Inductive 
Detection and Force-Detected Nuclear 
Magnetic Resonance Spectroscopy 

Accuracy Threshold for Torie Codes 

High Efficiency Class-E Power Amplifiers 

Solvent Effects on the Confonnational 
Preferen ce of a Relatively Polar l\folecule 

Exploring Resolution Limits in EleCLron 
Beam Nanolithography 

Earthquake Related Telluric Currents 

Cobalc Selectivity Utilizing Peptide-Like 
Sequences 

Solar Sail Subsystems in the Spacecraft 
Design Tool 

Syn thetic Approach to Study the 
Photochemical Properties of Benzoin Esters 

The Effect of Shear on Crystallization of 
Isotactic Polypropylene 

MENTOR 

John M. Allman 
Hixon Pmfessor of Psychobiology and 
Professor of Biology 

Axel Scherer 
Professor of Electrical Engineering, Applied 
Ph)1sics, and PhJsics 

Daniel P. Vleitekamp 
Associate Professor of Chemical Physics 

John P. Preskill 
Professor of Theoretical Physics 

David B. Rutledge 
Professor of Electrical Engineeiing 

John D. Roberts 
Institute Professor of Chemistry, Emeritus 

Axel Scherer 
Professor of Electrical Engineering, A.pplied 
Physics, and Ph)1sics 

Thomas H. H eaton 
Professor of Engineeiing Seismology 

Barbara Imperiali 
Professor of Chemist1y 

Joel C. Sercel 
Senior Engineer, ]PL; Lect1u-er in Jet 
Propulsion 

Sunney I. Chan 
Ge01ge Grant Hoag Professor of Bio/Jhysical 
Chemistry 

Julia A. Kornfield 
Associate Professor of Chemical Engineeiing 
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STUDENT 

Timothy M . Dayle 
Senio1; E4.S 
R ichter Scholm· 

Patrick]. Drew 
junior, Bi 
Howard Hughes Medical 
Institute SURF Fellow 

Rachel]. Drummond 
University of Kent 
SojJhomore, Ph 
Idealab SURF Fellow 

Alexander R. Du1111 
Senim; Ch 
The Associates SlJRF Fellow 

Lael L. Erskine 
Senior, Ch 
H oward H ughes Medical 
Ins titute SURF Fellow 

David W Farnham 
Seni01; Ph 
Dr. and Mrs. Lew Allen, Ji: 
SURF Fellow 

MarcFavata 
SojJhomore, Ph 
Richter Scholar 

Juan C. Fernandez Diaz 
Universidad Nacional 
Autonoma de Honduras 
Seni01; EE 

Henry C. Fu 
H arvard University 
SojJhomore, Ch 

Gonzalo Galvan 
Calif omia Polytechnic 
University at Pomona 
Senior, Civil Engineering 
MURF 

Benjamin D. Gebhardt 
University of California, L os 
Angeles 
j uni01; EE 

Dipasri Ghosh 
Soplwnwre, Ch 
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TOPIC 

Volume Morphing Using Distance Transforn1 

Activity in Field L2a During Vocalization of 
the Adult Zebra Finch 

Creating Educational Software for the 
Internet 

The Synthesis and Applications of 
Fluorinated T1;phenylenes 

Fabrication of Three Dimensional Structures 
Using Two-Photon Initiated Polymeriza tion 
and Studies of the Polymerization Kinetics 

Simulating the LIGO Signal 

Study of Spin-Up/ Spin-Down Torques on 
Accre ting X-ray Pulsars 

The Study of Galileo Near Infrared Mapping 
Specu·ometer (NIMS) Data of Europa 

Proteolytic Mapping of Particulate Methane 
lVlonooxygenase from Methylococcus 
capsulatus (Bath ) 

Analysis of Recorded EartJ1quake Motions in 
Buildings 

Observations of Distant Comets 

Dye Sensitization of Nanocrysta lline Titanium 
Dioxide 

MENTOR 

David Breen 
.4.ssistant Directo1; Comp11ter Graphics 
Laborator)' 

Masakazu Konishi 
Bing Professor of Behavioral Biology 

James l'vI. Bower 
Professor of Biology 

Robert H. Grubbs 
Victor and Elizabeth Atkins Professor of 
Chemistry• 

Seth R. i\farder 
J\!Iember of the Beckman Institute 

Rochus E. Vogt 
R Stanton Aveiy Distinguished Service 
Professor and Professor of Physics 
]. Kent Blackburn 
Senior Systems a.nd Software Engineer in 
Physics 

T homas A. Prince 
Professor of Physics 

Robert Carlson 
M ember of the Technical Staff, ]PL 
Adriana Ocampo 
Research Scientist, ]PL 

Sunney I. Chan 
Ge01ge Grant Hoag Professor of Bio/Jhysical 
Chemistry 

J ames L. Beck 
Professor of .4pjJlied M echanics and Civil 
Engineering 

Paul v\'eissman 
Senior Research Scientist, ]PL 

Nathan S. Lewis 
Professor of Chemist1)' 



STUDENT 

Emma E. Goldberg 
juni01; Ay 
Samuel P and Frances Krown 
SURF Endowment Fund 

Tim Gollisch 
Universitat Heidelberg 
Junim; Ph 

David P. Gomes 
University of Cambridge 
Senio1; Eng 

Cynthia-May S. Gong 
]uniar, Ch 
Haward Hughes Medical 
Institute SURF Fellow 

Laura E. Gossett 
j unior, Bi 
Richter Scholar 

David 1"1. Goulet 
Senior, AMa 
l dealab SURF Fellow 

Jason A. Graetz 
Occidental College 
Senio1; Ph 

Matthew M. Grego,-i 
juni01; Ch 
Idea/ab SURF Fellow 

Joseph W. Haas 
SojJlwmore, Ph 
Dr. David H'ei SURF Fellow 

Eric L. Hale 
Sophomore, lWE 

Laura J . Hidas 
Stanford University 
junior, Ch 
Idea.lab SURF Fellow 

Kathryn C. Hill 
SojJlwmore, Ay 

TOPIC 

Polarization of Noble Gases 

Simulation of the UGO Signal 

Advanced Spacecraft Design Tool, Structural 
Analysis Tool (SAT) 

Resolution of the Aldehyde Ferredoxin 
Oxidoreductase Protein 

T\·\1ST Expression in Chicken Embryos 

Caltech Pre-College Science Initiative 
(CAPS!) 

High Resolution, Low Temperature 
.Magnetostrictive Positioners 

Development of Educational Software for 
Internet Delivery 

Development of a Metal Oxide Film 
Deposition System 

Unmanned Ground Vehicle ::-Javigation and 
Obstacle Detection 

Development of Educational Software for 
Internet Delivery 

Lunar Phase Curves 

MENTOR 

Eml)'TI W. Hughes 
Associate Professor of Ph)'sics 

Rochus E. Vogt 
R Stanton Aver)' Distinguished Service 
Professor and Professor of Ph)'sics 
J Kent Blackburn 
Senior Systems and Software Engineer in 
Physics 

Joel C. Sercel 
Senior E1igineei; ]PL; Lecturer in Jet 
Propulsion 

Douglas C. Rees 
Professar of Chemisl1)' 

Carlotta A. Glackin 
Direct01; Research and Development, 
Dejmrtm.ent of Anatomic Pathology, City of 
Hope 
l\farianne Bronner-Fraser 
Professor of Biolog)' 

James M. Bower 
Professor of Biolog;• 

Robert Chave 
ApjJlied Physicist, Cryogenics, ]Pl 

James M. Bower 
Professor of Biology 

Axel Scherer 
Professor of Electrical Engineering, Applied 
Physics, and Physics 

Larry H. Matthies 
lviember of the Technical Staff, ]PL 

J ames :\1. Bower 
Professor of Biology 

Bonnie J Buratti 
Research Scientist, ]PL 
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STUDENT 

Sasha Hinkley 
Reed College 
Senio1; Ph 

Rny L. Hogstedt 
Califomia State Un iversity, 
Long Beach 
Senim; ME 

Alberl Hsiao 
Sophomore, Bi/CS 

GraceK. Hsu 
State University of New York, 
Stony Brook 
Senim; Bi/CS 
Howard Hughes Nledical 
I nstitute SURF Fellow 

Mark G.Jackson 
Duke University 
junio1; Ph/ Ma 

Nicole M. Jackson 
Occidental College 
Senim; Ch 

Roberl D. Jaclison 
San Jose State University 
Senio1; Ch 
1VIURF 

Scott I. Jackson 
Brown University 
Junim; Eng 

Joanne W. Jang 
Junim; Bi/ChH oward Hughes 
Medical Institute SURF Fellow 

Gregory S.Jefferis 
University of Cambridge 
Senio1; Natural Science 
Howard Hughes !vledical 
Institute SURF Fellow 

Patrick D.Jewell 
Senior, Ph 

Kay Y. Jh 1111 

]unio1; ChE 
William N. L acey SURF 
Endowment Fu.nd 

Griffith R. John 
University of Ca111b1idge 
Senior, Ph 
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TOPIC 

Characterization o f the Galileo Probe Emry 
Site Through Thermal Infrared Images 

ACS Design Tool and Rapid Prototyping 

Biophysical Plant Growth ~Iodels 

Evolving Parallel Computation 

Development of Data-Acquisition Software for 
Microwave Processing and Measuring the 
Complex Dielectric Constam 

Electrochemistry of Imercalators Bound to 
DNA-Modified Electrodes 

Novel Synthesis of Alpha !VIethyl Asparagine 

Samrn's Rings During 1995 August Earth
Samm !ling Plane Crossing 

Anaphase Ex.it Pathway 

Biophysical Modeling of a Neuronal 
i'vlultiplica tion Process 

Characterization of a l\Jicro-Machined 
Vibratory Microgyroscope 

Monomers for Phoropolymers in H olography 

Modeling th e Infrared Spectra of Hydrogen 
Pressurized Ammonia and Methane 

MENTOR 

Glenn S. Orton 
Senior Research Scientist, ]PL 

Joel C. Sercel 
Senior Engineer, ]PL; Lecturer in j et 
Projmlsion 

Frnnk Zee 
Member of the Technical Staff, ]PL 

Christoph Adami 
Senior Research Fellow in Computation and 
Neural Systems 

Manin Barmatz 
Technical Group L eade1; ]PL 

J acqueline K Barton 
Arthur and lvlarian H anisch 1Wemorial 
Professor and Professor of Chemist1)' 

E1;ck M. Carreira 
A.ssociate Professor of Chemistl)' 

Glenn S. Orton 
Senior Research Scientist, ]PL 

Raymond]. Deshaies 
Assistant Professor of Biology 

Fabrizio Gabbiani 
Senior Research Fellow in Biology 

Tony K.T Tang 
Member of the Technical Staff, ]PL 

Julia A. Ko rnfield 
Associate Professor of Chemical Enginee1ing 

Glenn S. Orton 
Senior Research Scientist, ]PL 



STUDENT 

William C. Jones 
Princeton University 
Senio1; Ph 

Shareenjoshi 
R.eed College 
Seniar, Ma/Ee 
Idealab SURF Fellow 

Daniel D. Kaplan 
Junio1; JVIa . 
Samuel P and Frances Krown 
SURF Endowment Fund 

Emil P. Kartalov 
Seni01; Ph 

Tats11ki Kashitani 
Junim; Ae 
Richter Scholar 

David R. Kent IV 
Texas A&M University 
Senio1; Ch/ Ph 

Sophia A. Khan 
Oxford Universil)' 
Soj1lwmore, Ph 

Adam K. Kisor 
Universily of Califomia, 
San Diego 
Senio·r, Cognitive Science 

iUinoree Kohwi 
Junim; Bi 
Richter Scholar 

]1111a A. Kollmeier 
Soj1homore, Ph/ Ay 
Richter Scholar 

Suzanne S.K.L. Komili 
University of British Columbia 
Senim; Ph 

Viswanathan Krishnan 
University of Cambridge 

Juni01; Ph 

Aik-Meng K11ah 
Carnegie lvfellon University 
Senio1; Ph/CS 

TOPIC 

Map Reconstruction in Multifrequency CMB 
Observations 

The Development of Web Based Software for 
Imernet Delivery 

Fair Division Problem (Computational 
l\fodels Using Evoluriona11' Game Theory) 

A Search for High Redshift Quasars 

The Optimization of the Observation 
Frequencies for the Sunyaev-Zel' dovich 
Infrared Experiment 

Are Two Like Charges In Solution l'vfore 
Stable In Close Proximity? 

The Galileo PPR Experiment 

The Electronic Nose Experiment 

Neural Crest Cells and Molecules That 
Comrol T heir Migration Pattern 

Optical Identification of Radio Sources: A 
Search for Radio-loud Quasars 

Visual Cortex Response Study 

Thermal \Vave Structures in the Jm~an 
Troposphere 

Evalua tion of a Prototype Digital Control 
System for Maintain ing Precise Laser Path 
Lengths 

MENTOR 

Charles R. Lawrence 
Research Scientist, ]PL 

James '.\·1. Bower 
Professor of Biology 

Richard M. Wilson 
Professar of Ala.thematics 

S. George Djorgovski 
Professor of Astronomy 

Andrew E. Lange 
Professor of Ph)'Sics 

John D. Roberts 
Institute Prof essar of Chemisl1)', Emeritm 

Terry Z. Martin 
Member of the Technical Staff, ]PL 

Margaret A. Ryan 
Technical Team Leade1; ]PL 

Scott E. Ft-aser 
A.nna L. Rosen Professor of Biology 
l\fary Dickinson and Rusty Lansford 
Postdoctaral Scholars, Biology 

S. George Djorgovski 
Professor of Astronomy 

Christof Koch 
Professor of Comp1i.tation and Neural Systems 

Glenn S. Orton 
Senior Research Scientist, JPL 

Rochus E. Vogt 
R. Stanton tlve1)' Distinguished Service 
Professor and Professar of Ph)'sics 
Dale Ouimette 
Seniar Electronics Engineer 
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STUDENT 

Michael Kuhlen 
Sop!wnwre, Ph 

William Y. Kung 
Juni01; Ch 

Jacob P. Lacouture 
Sophonwre, EE 

Tai A. Lam 
Seni01; Ph 
Richter Scholar 

Nicholas A. Larsen 
Carleton College 
Seni01; Ph/ Ch 

Diana A. Lavely 
Junio1; Ph 
Richter Scholar 

Rel!ee G. Lee 
Sophomore, EAS 
Arthur R. Adams SURF 
Fellowship 

Luis Lesmes 
University of Southern 
California 
Seni01; Psychobiology/ Ch 
MURF 

Yi Li 
Senio-r, Ph 

Angela Lin. 
Junior, Env 
Richter Scholar 

Andrew S. Ling 
Junio1; EE 

Christianto C. Liu 
Junio1; EE 
AstroTerm Cmporation SURF 
Fellow 
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TOPIC 

Experiments and Data Analysis in Nuclear 
Physics 

Spectral Analysis of Linear Diffe rential 
Operators 

Optimization of the LICO End to End 
Modeling Program 

Measurements of the 535 nm and 1283 nm 
Absorption Spectra of Thallium 

Su-atospheric Circulation on Jupite r 

Finding a UGO Core Optics Cleaning 
Procedure 

Arsenate Removal by Anion Exchange 
Chromatography 

The Effects of Pictorial Depth Cues on Size 
Perception 

Kumerical Simulation of the Scanning 
1V1icrowave iv1icroprobe 

Kinetics and Mechanism of the Sonolytic 
Degradation of MTBE: Intermediates and 
Byproducts 

Land Classifica tion of Satellite Images of the 
Earth 

Protocols for Highly Variable Rate Networks 

MENTOR 

Robert D . . Mc Kem~11 
Professor of Physics 

Barry 1\1. Simon 
International Business Niachines Professor of 
1V!athematics and Theo-retical Ph)rsics 

Rochus E. Vogt 
R Stanton Avei)' Distinguished Service 
Professor and Professor of Physics 
Hiroaki Yamamoto 
Senior Scientist in Physics 

Norval Fortson 
Professor of Physics, Universit)' of 
H'tuhington 
Thomas A. Tombrello 
Hlilliam R Kenan, fl: Professor and 
Professo-r of Physics 

Robert A. ·west 
Research Scientist, ]PL 

Rochus E. Vogt 
R. Stanto-n Avery Distinguished Service 
Professor and Professo-r of Physics 
Dennis Coyne 
Membei- of the Professional Staff in Physics 

J anet G. He1ing 
A.ssociate Professor of Environmental 
Engineering Science 

John l\'I. Allman 
Hixon Professor of Ps)rchobiolog)' and 
Professm· of BiolOg)' 

Nai-Chang Yeh 
A.ssociate Professo-r of Physics 

Michael R. Hoffmann 
James h-vine Professor of Environmental 
Science 

Roy D. Williams 
Senio-r Scientist, Center for Advanced 
Computing Research 

Eric Korevaar 
President, AstroTerm Cmporation 
Glen A. George 
Lecturer in Computei· Science and Electrical 
Engineering 



STUDENT 

Rowena B. Lohman 
Senior; Ge 
1Wrs. Vernon L. Bw-rett 
SURF Fellow 

Joseph C. Lucas 
Sophomore, Ph 
Richter Scholar 

Daisy Mah 
Mt. Saint lvfrt1)•'s College 
Senim; Biochemistry 
MURF 

Milan L. Masmzovic 
University of Belgrade 
Senio1; EE 

Ryan L. 1'tlc Corvie 
Juni01; Ma 
Arthur E. Lame! iWemorial 
SURF Fund 

Enrique 1"1eira 
University of Florida 
Seni01; Env 
MURF 

Aron]. Meltzner 
Sophomore, GeoPh 
j. H•eldon Green SURF 
Endowment 

Jeffrey M. Mendez 
] u.ni01; Ch 
Samuel P and Frances Krown 
SURF Endowment Fund 

Jose F. Mendez 
Senim; EAS 
Di: Chandler C. Ross SURF 
Fellow 

Steven S. Michael 
Senior, APh 
M1: and Mrs. Fred ivl. Wells 
SURF Fellow 

Natasa N. Miladinovic 
Universil)' of Belgrade 
Senior; Astro/Jh_)"Sics 

Sarah M. Milkovich 
Soj;homore, PlSc 

TOPIC 

Using InSAR to Examine Isostatic Rebound 

Measurement of the on-gaussian l\oise in 
th e Suspension v\!ire 

Electron Transfer Reactions \Vi th D 1A, 
Proteins, and l\fe tal Complexes 

An Absolute Radiance Reduction A.lgo1ithm 
for Astronomical Data: Application to an 
Interactive Widget-Driven Data Reduction 
Environment: ORM - The Data Reduction 
Manager 

The Geometry of Halfspace Decision Lists 

Pa rtitioning of Organic Compounds in the 
Atmosphere 

Historical Earthquake Studies to Aid in the 
Modern Understanding of Earthquakes 

Photo and Thermally Stable Functionalizecl 
Ch1·omophores fo1· Electro-Optic Application 

High Frequency Vibration of Granular 
Materials 

Behavior of Extended Single l\folecules of 
DNA 

A Gahn;:y Coll ision Model for the Jets of NGC 
1097 

Mars Global Surveyor 

MENTOR 

Mark Simons 
Assistant Professor of GeophJsics 

Rochus E. Vogt 
R. Stanton Ave1y Distinguished Service 
Professor and Professor of Physics 
Seij i Kawamura 
Member of the Professional Staff in Ph)•sics 

J acqueline K. Barton 
Arthur and iWarian Hanisch Nlemo1ial 
Professor and Professor of Chemist-1:i: 

Glenn S. Orton 
Senior Research Scientist, ]PL 

J ehoshua Bruck 
Associate Professor of Comjmtation and 
1Veural Systems and Electrical Engineering 

Richard C. Flagan 
Professor of Chemical Engineering 

David J. ·wald 
Visiting Associate in Geoj;h;i:sics 

Seth R. Marde r 
A'fember of the Beckman Institute 

Y1elany L. Hunt 
Associate Professor of J\llechanical 
Engineering 

Stephen R. Quake 
Assistant Professor of Apj;lied Physics 

E. Ster! Phinney III 
Professor of Theoretical A.stro/Jhysics 

Andrew P. Ingersoll 
Professor of Planeta.1)' Science 
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STUDENT 

Gabriel A. Miller 
jimi01; Bi/Ch 
Howard Hughes i'vledical 
Institute SURF Fellow 

Svjetlana Miocinovic 
Soplwmoi-e, Bi/CS 
Howard Hughes i'vledical 
Institute SURF Fellow 

Christina Molodowitch 
Seni01; Ch 
Howard Hughes iVIedical 
Institute SURF Fellow 

Shayan Mookherjea 
ju.ni01; EE 
1\lew Focus SURF Fellow 

Terence R Moran 
Senio1; Bi 

MUI)' L. Afosier 
Senio1; Bi 
Richter Scholar 

Eric M. Moskzm 
Occidental College 
Senior, Ph 

Vale Murthy 
Seni01; ChE 
First Quadrant SURF Fellow 

St.eve Na 
Juni01; APh 
A.pplied Materials SURF 
Fellow 

Bradley]. Nakatani 
Senio1; Bi/Ch 
Artlmr A. No)'es S[lRF 
Endowment Fund 

Sidney N.N. Ngone 
University of Cambridge 
Senim; iWE 
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TOPIC 

Visualization and Quantification of Denclritic 
Spines Following Mossy Fiber Sprouting in 
the Adult Rat Hippocampus 

Investigating the Neural Mechanisms of 
Visual Perception With Virtual Reality 

Analysis of Promoter Fun ction in Living 
Drosophila Embryos 

Improving LED Efficiencies by Incorporation 
of Buried/ Monolithic Refractive i\ilicrolenses 

Seeking a Hidden Human Magnetic Sense 
Used in Navigational Intuition 

What Role Does the Amygclala Have in 
Mediating Social Interactions in Nonhuman 
Primates? 

Path Instabili ty of Rising Gas Bubbles in a 
Hele-Shaw Cell 

A Comparison Between Sequential Specia tion 
and Sharing 

Large-Grained Genn anium on Glass 

Secondary and Supe1~secondary Su-i.ictu re 
Prediction of >Jear-native Protein 
Conformations 

LIGO End-to-End lvlodeling 

MENTOR 

E1in :'vi. Schuman 
A.ssistant Professor of Biology 
Adam N. l'vlamelak 
Postdoctoral Scholar in Biolog;· 

John M. Allman 
Hixon Professor of Ps)•chobiolog;• and 
Professor of Biolog;1 

Carl S. Parker 
Professrn of Chemical Biolog;• 

Amnon Yariv 
Martin and Eileen Summerfield Professor of 
Apj1lied Physics 

Joseph L. Kirschvink 
Professor of Geobiolog;1 

David G. Amaral 
Professor, Dej;artment of Psychiall)' and 
Centerfor Neuroscience, Universit)' of 
Calif arnia, Davis 
John M. Allman 
Hixon Professor of Psychobiology and 
Professor of Biology 

Moneza Gharib 
Professor af Aeronautics 
Mingming \ Vu 
Assistant Professor of Ph)•sics, Occidental 
Callege 

Davi.cl Leinweber 
Managing Directar, First Quadrant 
David Porte r 
Visiting Associate in Econamics 

Harry A. Atwate r, Jr. 
Associate Professor of Applied Physics 

William A. Goddard III 
Charles and Mm)' Ferkel Prof essor of 
Chemistry and Applied Physics 

Rochus E. Vogt 
R Stanton A.VeJ)' Distinguished Service 
Prof essar and Professor of Physics 
Hiroaki Yamamoto 
Senior Scientist in Physics 



STUDENT 

1Warti11 A. Nguyen 
Sophomore, EAS 

Sun B. Nguyen 
Texas A&lVI University 
Senim; Aerospace Engineering 

john P. Niccolai 
j1t.ni01; lVIa 
Richter Scholar 

Ivana D. Nikolic 
Junior, ChE 
Di: Fredrick H. Shair SURF 
Fellow 

Eldar A. Noe Dobrea 
Cornell University 
Senior, Ay 

Steve11 P. Notari 
Califarnia Polytechnic 
Universil)' al San Luis Obispo 
Seni01; Bi 
1WURF 

Reuben W. Ogbum W 
Junim; Ph 
Sidney R. and JVancy M. 
Petersen SURF Endowment 

Yo11gkai Ow 
j11nio1; ChE 
Richter Scholar 

Siddartha Pad111a11abha 
Senim; Bi 
Richter Scholar 

Elea11or]. Park 
SojJhomore, ChE 
Richter Scholar 

Kevin L. Parki11 
University of Leicester 
Junio1; Ph 

Anthony H. Pay11e, jr. 
Junio1; CS 
D1: Edward C. Posner SURF 
Fellow 

TOPIC 

An Open Inventor Interface for the 
Responsive Vforkbench 

The Advanced Spacecraft Desig n Tool and 
Parametric Trades l\fodel Link to the Satellite 
Orbit Analysis Program 

The Mathematics of Juggling: Siteswaps, 
Drops, and Cycle Pennutations 

Tissue Adsorbing Polymers 

Ground Based Observations of Jupiter in the 
Mid-Infrared: Support for Galileo GS and C9 
Encounters Using SpectroCam-lOs 

Chronic Olfactory Bulb Recordings in the 
Behaving Rat 

Quannim Computation with Nonabelions 

The Directed Evolution ofThiolsubtilisin for 
Higher Esterase Activity in Non-aqueous 
Solvents 

Examination of Ig:VI Accesso1-ies (CD79a and 
CD79b) in Chronic Lymphocytic Leukemia 

Synthesis and Study of Oligomers of N
Substituted Glycines 

Advanced Spacecraft Design Tool, Structural 
Analysis Tool (SAT) 

Pro Vision: A Tool fo1- Program Visualization, 
Algorithm Animation, and Debugging 

MENTOR 

Peter Schroder 
Assistant Professor of Computer Science 

J oel C. Sercel 
Seniar Enginen; ]PL; Lecturer in Jet 
Propulsion 

Richard M. Wilson 
Professor of Mathematics 

Jeffrey A. Hubbell 
Professor of Chemical Engineering 

Glenn S. Orton 
Senior Research Scientist, ]PL 

Gilles J. Laurent 
Associate Professor of BiolOg)' and 
Computation and Neural SJ•Stems 

John P. Preskill 
Professor of Theoretical Ph)'sics 

Frances H. Arnold 
Professor of Chemical Engineering 

Thomas Kipps 
Professor of Medicine, Universit)' of 
Califamia, San Diego School of Medicine 

Jean-Paul Revel 
Albert Billings Ruddock Professor of Biolog)' 

Annelise E. Barron 
Assistant Professo1; Northwestern Universit)' 
Douglas C. Rees 
Prof essar of Chemi.sl1)' 

J oel C. Sercel 
Senior Enginen; ]PL; Lecturer in Jet 
Propulsion 

Glen A. George 
Lecturer in Compiiter Science and Electrical 
Engineering 
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STUDENT 

Hiranya V. Peiris 
University of Cambridge 
Senio1; Ph 

Peter P. Plavcha11 
Sophomore, CS/Ph 

Tze-Lei Poo 
University of Cambridge 
So/Jhomore, Eng 

Amy W. Poon 
University of Calfon1ia, Davis 
Senio1; Genetics 
Howard Hughes J\tledical 
Institute SURF FeUow 

Mason A. Porter 
Senio1; ANia 
Class of '36 Endowment Fund 

Colin A. Reed 
Senio1; EE 
Richter Scholar 

Joseph M. Renes 
junior, Ph 
Richter Scholar 

Kevin P. Richbe1g 
Sophomore, Ay 

Kimberly D. Robinson 
West Chester Universit;: 
SeniO'I; Ge 
NASA Minority SURF 

Lori Robison 
Sophomore, EE 

Victor Rodriguez,]r. 
Universit)' of Idaho 
SeniO'I; faw 
NASA Minority SURF 

Elizabeth H. Roemer 
Emory' University 
Junio1; Psyclwlog;1 

Raphael Y. Rubin 
Sophomore, CS 
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TOPIC 

The Galileo PPR Experiment 

Studies of the Galactic Center: The Search 
for a Mid-Infrared Counterpart to the Radio 
Source Sagitta1;us A" 

Simultaneous Solutions of Cloud and 
Thermal Sounding of the Jovian A011osphere 

Studies of Neuronal Response to 
Conditioning Lesion 

Diffusion-Limited Aggregation: A Study in 
Unstable Equilibrium 

A Simple Single-Chip Asynchronous RF 
Transceiver 

A Ring Imaging Cherenkov Detecto1· 
for HERMES 

Redshift Determination for Galaxies in the 
Hubble Deep Field 

The KI T Boundary - Asteroid or Comet? 

A Digital Servo Loop for Alignment Sensing 
and Control at the 40 l\frter Interferomete r 

Arsenate Sorption by Ca-Fe Alginate Beads 
Under Varied Conditions 

Vapor Pressui-e and Odor Quality 

Wavelet Analysis of LICO Data 

MENTOR 

TeITy Z. :Yfartin 
Member of the Technical Staff, ]PL 

).'lichael ' Verner 
Senior Research Scientist, ]PL 

Glenn S. Orton 
Senior Research Scientist, ]PL 

Scott E. Fraser 
Anna L. Rosen Professor of Biowgy 

Nikolai G. Makarov 
Professor of Niathematics 

Alain]. Martin 
Prof essor of Computer Science 

Bradley Vl. Filippone 
Professor of Ph)'Sics 

Judith G. Cohen 
Professor of AstronomJ 

Kenneth A. Farley 
Associate Professor of Geochemisf1)' 

Rochus E. Vogt 
R. Stanton Ave1)' Distinguished Service 
Professor and Professor of Physics 
Jay Heefner 
Project Engineer in PhJsics 

Janet G. Hering 
Associate ProfessO'I· of Environmental 
Engineering Science 

James l\11. Bower 
Professor of Biolog;• 

Thomas A. Prince 
Professor of Physics 



STUDENT 

Elliott Rushing 
Tennessee State University 
Senio1; EE 
General iWotors Alinority 
SURF Fellow 

Keri L. Ryan 
Seni01; CE 
kfr and Mrs. RaljJh H' Jones 
SURF Fellow 

Melissa Saenz 
Seni01; Bi 
Ford lvlotor Company 
SURF Fellow 

Antonio]. Salazar 
juni01; EE 

Glenn M. Sammis 
Stanj01·d University 
juni01; Ch 

Rory A. Sayres 
SojJhomore, Bi 

Wendy A. Schafer 
Wofford College 
Seni01; CS/ Ma 

Amanda M. Schaffer 
Sophomore, EE 
SURF Alumni 
SURF Fellow 

Frank P. Seel.os IV 
vFofford College 

ju.ni01; Ph/ M.a/CS 

Simeon K. Sessley 
AJorehouse College 
Seni01; Ma 
iVASA Mino1i l)' SURF 

Ian R. Shapiro 
So/Jhomore, Ch 
Northern California Associates 
SlJRF Fellow 

Jonathon D. Shlens 
Swarthmore College 
Juni01; CS/Ph 

TOPIC 

Particulate Flows Inside of Fluidized Beds 

Seismic Response of Tall , Flexible Structures 
Supported with Base Isolations 

A Study on the Visual Perception of Balance 

Cultured Neuron Probe 

Efforts Toward Ring Opening Methathesis 
Pol>1n eiization of Norborn ene Derivatives 
with >Jucleotides as Pendant Groups 

Use of a Caged Tyrosine Residue to Probe 
Structure/ Function Relationships in the 
>Jicotinic Acetylcholine Receptor 

Integrating Object-01iented and Formal 
Method Technologies 

Cross-talk Noise in \,Vavelength-rnultiplexed 
Volume Holographic Storage Recorded with 
an Extended Reference 

The Use of Formal 1.fethods in the Creation 
of a Quaternion Library 

Frequency Stability Measurement Through a 
Three Counter Board System 

Phosphorylation of the Brain Isozyrne 
Homodimer of Human Creatine Kinase 

Predicting Time-Series with Artificial Neu ral 
>Jerworks 

MENTOR 

l'vielany L. Hunt 
Associate Professor of Mechanical 
Engineering 

John F. Hall 
Professor of Civil Engineering 

Pietro Perona 
Professor of Eleclrical Engineeiing 

Jerome Pine 
Professor of Physics 

Robert H. Grubbs 
Victor and Elizabeth Atkins Professor of 
Chemistry 

Henry A. Lester 
Professor of Biolog;: 

John C. Kelly 
Member of the Enginee1ing Staff, ]PL 

Claire Gu 
Assistant Professo1; Pennyslvania State 
University 
Demetri Psaltis 
Thomas G. Myei·s Professor of Electrical 
Engineering 

John C. Kelly 
Member of the Engineering Staff, ]PL 

Lute lvlaleki 
lvlember of the Technical Staff, ]PL 
Charles A. Greenhall 
Member of the Technical Staff, ]PL 

Pau-icia C. Babbitt 
Assistant Profess01; University of California, 
San Francisco 
Douglas C. Rees 
Professor of Chemist1y 

Rodney M.F. Goodman 
Professor of Electrical Engineering 
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STUDENT 

Miles iW. Shuman 
Sophomore, Ph 
Richter Scholar 

Michael D. Shumway 
Senio1; APh 
AstroTerra Cm/Joration 
SURF Fellow 

Aleksandrs L. Slivkins 
Sophomore, Nfa 

Daniel Song 
Sophomore, Bi 
TVilliam H. and Helen Lang 
SURF Endowment Fund 

Joseph B. Soriaga 
Juni01; EE 

Karlik A. Srinivasan 
SojJhomore, EE 
Richter Scholar 

Geoff D. Staneff 
Universil)• of lVashingt,on 
Senio1; Ceramic Eng 

Kathryn A. Stofer 
Senio1; Bi 
Afr and Mrs. Robert L. 
Noland SURF Fellow 

Andrew K. Strauss 
Junior, CNS 
D1: 1Warcella Bonsall 
SURF Fellow 

Erik W. Streed 
Junior, Ph 
Richter Scholar 

Advoquita P. Stude 
Senior, Env 

Julius T. Su 
Senio1; Bi/ Ph 
Thomas Hunt Mmgan 
SURF Endowment Fund 
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TOPIC 

Cataloging Clusters of Galaxies With the 
Second Palomar Observatory Sky Survey 
(POSS-II) 

Four-v\Tave ~ixing in Micrnspheres 

Multiplicity in the Length Spectra of 
Hyperbolic Surfaces 

Directed Evolution of a Cold-\<\Tater Enzyme 

Autonomous Visibility Monitoring for Laser 
Communication 

Coating Su·ain Induced Distortion in UGO 
Optics 

The Influence of Cation Non-Stoichiometry 
on the Properties of Undoped and Ytterbia
Doped Strontium Cerate 

Effect of Explicit Test Insu·uctions on 
Pictorial Recognition in Older Adults 

The Hovses: A Study of Undergraduate Life 

Surface Characterization of Quartz 
Microspheres Used for Quantum Optics 

Lichen Health as a Bioindicator of Air 
Pollution 

Screening for Modifiers of Cell Death in 
Drosophila 

MENTOR 

S. George Djorgovski 
Professor of Astronom)' 

Eric Korevaar 
President, AstroTerra Co1jJoration 
Kerry J. Vahala 
Professor of ApjJlied Physics 

Igor Rivin 
Olga Taussky - john Todd Instructor in 
1\iathematics 

Frances H. Arnold 
Professor of Chemical Engineering 

James R. Lesh 
Supervism; Optical Communications, ]PL 

Rochus E. Vogt 
R . Stanton Avel)' Distinguished Service 
Professor and Professor of Physics 
Dennis Coyne 
Member of the Professional Staff in Physics 

Sossina H aile 
Assistant Professor of lviaterials Science 

Daniel L. Schacter 
Professor and Chair of Psycholog;1, H arvard 
Un.iversit)' 
Erin M. Schuman 
Assistant Professor of Biology 

William F. Deverell 
Associate Professor of H istory 

H. J eff Kimble 
William L. Valentine Professor and Professor 
of Ph)1sics 

l'vlichael R. Hoffmann 
James Irvine Professor of Environmental 
Science 

Bruce A. Hay 
Assistant Professor of Biology 



STUDENT 

Winston Y. Su 
Stanford University 
j unio1; ME 

Brian S. Tuba 
j unio1; EE 
Ford Motor Compan)' 
SURF Fellow 

Tammy Tam 
Occidental College 

] 11nio1; Ph 

Xiaoyi Tang 
]11nio1; EE 
General Motors Nlinority 
SURF Fellow 

Victoria 1'1. Tanusheva 
Senior, Afo 
Mi: and Mrs. Downie D. 
Muir III SURF Fellow 

jelena M. Tesic 
Universil)' of Belgrade 
Senio1; EE 

Louis K. 1710mas 
Senio1; CS 
Sam11el P. and Frances Krown 
SURF Endowment Fund 

Devi M. Thota 
]11nio1; ME 

Yingzhong Tian 
Senio1; Bi 
Howard Hughes J\1edical 
Institute SURF Fellow 

Hai-Xin Tie 
j unio1; EE 

George K. Tofaris 
Universit)' College London 
j unio1; lvfedicine 
Howard Hughes Medical 
Institute SURF Fellow 

Ricky T. Tong 
Soj1homore, ChE 
Howard Hughes Medical 
Institute SURF Fellow 

TOPl,C 

Electrostrictive Confinement of Superfluid 
Liquid Helium 

A Cellular Approach to Robo t Control 

Small High Resolution Thermomerer 

An Adaptive Modem fo r Simultaneous Voice 
and Data Transmission Over 'Wireless Fading 
Channels 

Investigation of rhe Growth and J\forphology 
of Snow Crystals 

Functional Requirements for Robust 
Inreractive Astronomical Data Reduction: 
Application to Variety of Observations of 
Jupiter for Visualization of Am1osph eric 
Features 

3D Pain ting 

:v!ulti-Electrode Array Characterization of 
Spontaneous Elecrrical Acri,ity in 
Hippocampal Cultures of Neu rons 

Olfac tory-dependent Beha,·ior of the Locust 

Colo1;merry and Them1al Transport at the 
Quan tum Limit 

LIF bu t ~ot IL-6 May Act as an An ti
Inflammatory Cytokine Following Cortical 
Brain Irtjury 

DNA-mediated Quenching Reactions 
Between Os(II) and Ru (ll) Complexes 

MENTOR 

David L. Goodstein 
Professor of Physics and Appliecl Ph)'sics; 
Fran// ]. Cilloon Distinguished Teaching and 
Service Professor 

Rodney M.r. Goodman 
Professor of Electrical Engineering 

Pierre Echternach 
Member of the Technical Staff, ]PL 

Andrea]. Goldsmith 
Assistant Professor of Electrical Engineering 

Kenneth G. Libb1-echl 
Professor of Astrophysics 

Glenn S. Orton 
Senior Research Scientist, ]PL 

Peter Schroder 
Assistant Professor of Computer Science 

J erome Pine 
Professor of Ph)'sics 

Gilles]. Lauren t 
Associate Professor of Biology and 
Computation and Neural Systems 

Michael L Roukes 
Professor of Physics 

Paul H. Patterson 
Professor of Biology 

Jacqueline K. Barton 
Arthur and lvfarian Hanisch A1emorial 
Professor and Professor of Chemisl1)1 
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STUDENT 

James JW. Turner 
Senio1; Ch 
Ernest H. Swift SURF 
Endowment Fund 

David E. 1)>tell 
Juni01; A)• 
Flintridge F01mdatio11 
SURF Fellow 

.A11dreas C. Tziolas 
University of Leicesler 
junim; Ph 

Kamran Vakili 
SojJ/zomore, Ph 
Donald S. Clark SURF 
Endowment Fund 

Stephen D. Van Hooser 
Senio1; AMa 
Richter Scholar 

Luis Vazquez 
Universil)' of Puerto Rico 
Senio1; Bi 
lvlURF 

Daniel Velez 
Seni01; ChE 

Koen]. C. Verbrugghe 
junior, Bi 
Shirley and Carl Larson 
SURF Fellow 

Christopher I. Walker 
Seni01; A.Ph 
J\jJjJlied Materials SURF 
Fellow 

Alfred Wang 
juni01; Bi 
Howard Hughes lvledical 
Institute SlJRF Fellow 

Louis M. Wang 
Senior, EAS 

Yale R. Wang 
Seni01; EAS 
Firs/ Quadrant SURF Fellow 
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TOPIC 

Pyrrole/~-alanine and 1)--alanine/~-alanine 
Pairings Expand the Binding Site Size for 
Polyamide-Hairpins in the Mino1· Groove 

Determining the Cause of Elliptical Cratering 
on :Viars 

HST Data Reduction in Support of the 
Galileo !\fission 

Spatially Resolved Spew·oscopy Smdies of 
High-Temperature Superconductors Using a 
Low-Temperature Scanning Tunneling 
Microscope 

Towards Analyzing Recordings of Multiple 
Neurons 

Interaction Between a PDZ Domain of PSD-
95 and the t-SXV Motif of Citron 

Philberth Probe :Vlodification for Use in 
Europan Exploration 

Identifying Cell Death Regulators in 
Droso/Jhila 

Agglomeration in Thin Copper Films 

Molecular Srudies on the Signal Transductio n 
of the Plant H o rmone Ethylene in Arabidopsis 
thaliana 

CAI: Compme1· Assisted Instn1ction 

Dynamic Muta ti on Rate in Genetic 
Algorithms 

MENTOR 

Peter B. Dervan 
Bren Professor of Chemisf1}' 

William F. Bottke,Jr. 
Research Associate, Cornell University 
Stanley G. Love 
Staff Engineer, .fPL 

Glenn S. Orton 
Senior Research Scientist, ]PL 

Na i-Chang Yeh 
Associale Professor of Physics 

James l\'1. Bower 
Professor of Biolog;1 

Mary B. Kennedy 
Professor of Biolog;• 

J oan C. Horvath 
Business Alliances J\!lanage1; ]PL 

Bruce A. Hay 
Assistant Professor of BiolOg)' 

Harry A. Acwarer, Jr. 
Associate Professor of Apj1lied Physics 

Ell iot .lvf. :Vfeyerowirz 
Professor of Biology 

Glen A. George 
Lecturer in Com.jmler Science and Elect1ical 
Engineering 

David Leinweber 
J\!Ianaging Direct01; First Quadrant 
David Porter 
Visiting Associate in Economics 



STUDENT 

D. William Ward 
Princi/Jia College 
Senio1; Ch/English 

Shawn M. Watts 
Junio1; i'Vla/CS 
Rich/er Scholar 

Andrew N. Westhead 
Imj1erial College 
Senior, Ma 

David K. Whedon 
J-JanJeJ Mudd College 
Senio1; Eng 

Grant S. Williams 
Junio1; AP!z 

Travis]. Willia ms 
junio1; Ch 
Pein A. Lindslrom 
SURF Fellow 

Paul G. Withers 
Universit)' of Camb1idge 
Senio1; Ph 

Irene C. Wong 
Senio1; ChE 
Avel)' Dennison SURF Fellow 

Jim Y. Wong 
SojJhomore, Bi 

Carol C. Wu 
Senio1; Bi 
Howard HughPs Medical 
lnstilute SURF Fellow 

Cat)' I. Wu 
Se11io1; CS 

Sophia S. Xiang 
Sophomore, Bi 
Howard Hughes 1\!fedical 
Institute SURF Fellow 

TOPI~ 

Spectroscopy and Detonations 

Colored Quasi pe riodic Til ings 

Stability of Gas Bubbles Rising in an Inviscid 
Fluid - 3 Dimensional Solutions 

Photodiode Amplifie1· for V11avefront Sensing 
on the UGO Project 

The Lasercommunicatio ns Test and Evaluation 
Station 

Mechanistic ;\nalysis of the Desilation of 
Olefins 

Stability on\-'ave-like Pulsa1· Winds 

Sticky Stuff 

Isolation and Cloning of the CL\13 Gen e in 
ArabidojJsis thaliana Through Lambda Library 
Screening 

Analysis o f the StrucnH"e of a Natural Killer 
Cell Inhibitoq• Receptor and Its Interaction 
With Human Leukocyte Antigen 

Direct Manipulatio n in :Yfultiresolmion Mesh 
Editing 

Ear Development of Chick Embryos 

MENTOR 

J oseph E. Shepherd 
Associate Professor of Aeronaulics 

Ylichael C. Cross 
Professor of Theoretical Physics 
Ron Lifshitz 
Division Research Fellow in PhJsics 

Daniel I. Yieiron 
Professor of APJ1lied Malhemalics 

Rochus E. Vogt 
R. Stanton Ave1y Dislinguished Service 
Professor and Professor of Ph)'sics 
Jay H eefner 
Project Engineer in Physics 

Keith E. Wilson 
Task 1Wa11age1; ]PL 

Erick M. Carreira 
Associate Professor of C/zemisl1)' 

E. Ster! Ph inney III 
Professor of Theorelical Aslroj1hysics 
And1·ew i\.Ielatos 
Research Fellow in 77ieorelical Astroj1hysics 

Chan Ko 
Research Associate, Avel)' Dennison 

J ulia A. Ko rnfie ld 
Associate Professor of Chemical Engineering 

Elliot :lvl. :Yfeyerowitz 
Professor of Biology 

Pamela Bjorkman 
Associate Professor of Biology; Associate 
Jnvesligato1; Howard Hughes Medical 
Institule 

Peter Schroder 
.r\ ssistant Professor of Comjn1ler Science 

:'vlarianne Bronner-Frase1· 
Professor of Biology 
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STUDENT 

Jennifer C. Yang 
Sophomore, Bi 
H oward Hughes ivledical 
Institute SURF Fellow 

Richard C. Yeh 
Seni01; Ph 
H i1gh F. and A ud)' L ou 
Colvin I ntemational 
Fellow.shi/1 Endowment 

1'\lfaria Yocum 
University of California, 
Los A ngeles 
Senio1; Psychology 
MURF 

Alan H . Yue 
Senio1; Ph 
Uni-Star Industries, Inc. 
SURF Fellow 

Amalia M. Zacher 
]uni01; GeCh 
Northern California Associates 
SURF Fellow 

Amy M . Zheng 
Senio1; Bi/H i.story 
Di: and J\fr.s. Ge01ge N. Boone 
SURF Fellow 

Legend 

Ae Aeronaulics 

A~·L.\ Applied Mathematics 

APh Applied Physics 

Ay Astronomy 

Bi Biology 

BioPh Biophysics 

CE Ch·i! Engineering 

EhE Chemical Engineering 
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TOPIC 

Identifying Cell Death Regulators in 
Drosoj1hila 

Magnetic Flux Pinning in an Untwinned 
YBa2Cu307 (YBCO) Supercond ucting Single 
Crystal 

Neurou·ophin-3 Induced Po tentiation and 
the Possible Ro le of Trk B and Trk C 
Receptors 

Investigation of CP Viola tion in B Meson 
Decay 

Geochemical Processes in the Low Salinity 
Zone of th e Gulf of Bothnia 

Visualizing the H uman Body: Art and 
Yiedicine in Philadelphia, 1740-1890 

CNS CompuL.:1.tion & !'\eural Syste ms 

cs Computer Science 
EAS Engineering & Applied Science 

Ee Economics 

EE Electrical Engineering 

Eng Engineering 

Env £nviro 11n1enral Engi11eering 

Ge Geology 

MENTOR 

Bruce A. Hay 
Assistant Professor of B iology 

Marcin Konczykowski 
Direcleur de Recherche, Laboratoire des 
Solides lrradie.s, Ecole Polyteclmique 
Nai-Chang Yeh 
Associate P rofessor of Physics 

Erin M. Schuman 
Assistant Professor of B iolog)' 

Alan]. 'Weinstein 
A ssociate Professor of Phy.sics 

Per S. Andersson 
Senior Re.searcher, Swedish iWuseum f or 
Natural Hi.story 
Donald Porcelli 
Associate Scientist in Geology 

Jennifer G. Tucker 
i\!Iellon Postdoctoral Instructor in H i.sfOI)' 

GeoCh Geochemistry 

Lil Literature 

:\fa .Mat.he mat.ks 

\.IE ~·fechanical Engineering 

Ph Physics 

Psy Psychology 

Pl Sc Planetary Science 

SS Social Science 



1997 SURF DONORS 

SURF Endowments 

A.rthur R. Adams SURF Fellowship 

The Associa tes SURF Endowment 

Bristol-'vlyers Endowment Fellowship 

Donald S. Clark SURF Endowment Fund 

Class of '36 Endowment Fund 

Hugh F. and Audy Lou Colvin International 

Fellowship 

·Hugh F. and Audy Lou Colvin SURF Enclomnen t 

Fellowship 

Flintridge Foundation SURF Endowment 

J. \\Telclon Green SURF Enclm•1nent 

Eclwa1·d W. Hughes SURF Endowment 

Samuel P. and Frances Krown SURF Endowment 

Fund 

Toshi Kubota Aeronautics SURF Fellowship 

vVill iam N. Lace)' SURF Endowment Fund 

A.rthur E. Lame! Memorial SURF Fund 

V1' illiam H. and Helen Lang SURF Endowment 

Fund 

Shirley and Carl Larson SURF Endowment 

Lester Lees Aeronautics SURF Fellowship 

Peter A. Lindstrom SURF Endowment 

Thomas H unt Morgan SURF Endowment Fund 

Northern California Associates SURF Endowment 

Fund 

Arthur A. Noyes SURF Endowment Fund 

Doris S. Perpall SURF Speaking Awards 

Endowment 

Sidney R. and Nancy l\.f. Pete1·sen SURF 

Endowment 

Arthur Rock SURF Endo\rn1ent 

Warren and Katharine Schlinge r SURF 

Endowment 

Professor Fredrick H. Shair SURF Endowment 

Fund 

Howell N. Tyson, Sr. SC:RF Fund 

Erika C. Vote SURF Endowment 

Gifts to Endowments 

Toshi Kubota Aeronautics SURF FellowshijJ 

Dr. and Mrs. Eli Roshotko 

L ester L ees A.eronautics SURF FellowshijJ 

Mrs. Leste r Lees 

Dr. and ·Mrs. Eli Roshotko 

Peter A.. Lindstrom SURF Endowment 

Mr. Howard W. Lindstrom 

Northern California Associates SURF Endowment 

Dr. and ~ifrs. Hubert E. Dubb 

Mr. and l\frs. Teville S. Long 

Mrs.John S. Page 

Mr. and Mrs. W. Bertram Scarborough 

Sidney R. and Nm10• M . Petersen SURF Endowment 

Yir. and Mrs. Sidney R. Petersen 

Htirren and Katharine Schlinger SURF Endowment 

Dr. and Mrs. Warren K. Schlinger 

Professor Fredrick H. Shair SURF Endowment 

Weingart Foundation 

Howell N. 1)•son, S1: SURF Fund 

Dr. and ~frs. Thomas J. Tyson 

E1ika C. Wile SURF Endowment 

Dr. Carol]. Vote 

Mr. and Mrs. Frederick Vote 

~r. and Mrs. Tyler F. Woodward III 

Ylr. and Mrs. Freel A. Zaple tal 
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Memorial Gifts 

D1: Chandler C. Ross Fellowshi/1 

Mr. Edward 0. Ansell 

Mr. and l\frs. Langdon F. Ay1-es 

Mr. and l\frs. B.L. Dorman 

Mr. and l\frs. George H. Gilb1-ech 

Dr. and Mrs. Robert Gm-clo n 

Mr. and lVfrs. Carson E. Hawk 

Di-. ' 1\ierner R. Kii-chne1-
Mr. and Mrs. Myron Lipow 

Mr. and l\1rs. George McRoberts 

Mr. and Mrs. Joseph J. Peterson 

Mr. Kenneth E. Pi-ice 

Dr. Ernest R. Roberts 

"\fr. and l\frs. William L. Rogers 

"\fr. and Mrs. LL. Thompson 

"\fr. and Mrs. 'Varre n H. Yetter 

In M emDI)' of David Shenuood '38 

Y!r. a nd Mrs. Freel H. Eisen 

"\fr. and Mrs. J.M. Kinard 

Y!r. a nd Mrs. John A. Morgan 

Y!r. a nd l\frs. R.F. O utcault,Jr. 

Tributes 

Sunney Chan's Birthday 

Pat and J e rry Bullard 
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Unrestricted Gifts 

i\fr. Robert :YI. Abbey * 

Dr. and Mrs. Lew AJ!en ,Jr. * 

Mr. and \frs. Robert]. Bann ing 

Ms. Loni Banse 

Mr. and :Yfrs. Olin Barrett 

Mrs. Vernon L. Barrett * 
Dr. and 'Mrs. Donald Blumenthal 

Dr. Marcella Bonsall '" 
Dr. and Mrs. George N. Boone * 
Mrs. H annah Bradley * 
Mr. Ben G. Burke 

Mr.James D. Burke 

Mr. Kenne th 0. Cartwright 

Mr. Norma n P. Clemen t,Jr. 

Mrs. Edwin L. Cline '" 
Dr. and \frs. Terry Cole 

Dr. and Y!rs.Jan W. Dash 
Dr. Peter L. Da1is 

Mr. and Mrs. Frederick W. Dn u-y, Jr. 

Mr. and Mrs.James , V. Dunham 

Dr. and :Yfrs. Freel H . Eisen 

Mr. and Mrs. Clayton H. Englar * 
Mr. and Mrs. Paul A. Erskine 

Dr. Susan Murakami and 

Mr. Leroy Fisher 

Dr. and Mrs. Gregory .J. Galvin 

Mr. Dmicl L. Glackin 

Mr.John H. Glanville* 

Dr. and Mrs.Jesse L. Greenstein 

l\fr. and Mrs. Robert H enigson 

Mr. Robert T. Herzog 

Mr. an d l\frs. Frank v\T. Jameson 

Mr. and Mrs. R. G1-egoryJenkins 

Mrs. J. Stanley Johnson 
\ 1fr. and Mrs. Ralph W.Jones * 

\fr. and Mrs. Rayinoncl F. Jurgens 

:Yfr. and Mrs. Abner Kaplan 

:Yfr. and Mrs. J ames M. Kendall 

Dr. and Mrs.Jack L. Kerrebrock 

Mr. and "Yirs. Carl V. Larson * 
Mr. and Y!rs. Ei-ic G. Laue 

Dr. an d 'Mrs. J ack E. Leonard 

i\fr. Ro bert''"· Lester 
Ms. Carolyn A. !vferkel 

Dr. Lothrop Mittenthal 
Mrs. Downie D. Muir III e' 

Mr. an d \ -frs. J ohn L. Nairn 

Mr. and Mrs. Robert L. Noland'" 

Mr. an d Mrs. Charles E. Nm·itski 

Dr. and l\frs. Ray D. Owen 
Mrs. Doris H. Pankow'~ 

Mrs. J. Donald Pauley 

Mrs. BJ. Ridder 

D1·. and Mrs.John Roberts 
Mr. and Mrs. Rich a1-cl M. Rosenberg 

Dr. and Mrs. Alfred Schaff 

Dr. and Mrs. Rich ard Schamberg 

i\fr. J ohn R. Schwabacher 

Mr. a nd Mrs. Rod ney B. Spears 

Di-. Gary \V. Stupian 

Drs. Tsung-Chow and Hui Fa ng Su 

Mr. A.S. T homas, Jr. 

Mr. a nd Mrs. Thomas A. Tisch 

Mr. an d Mrs. Mabq1 Van Reed 

Di-. and Mrs. David T. Wei * 
:Yfr. an d Mrs. Freel M. Wells * 
Dr. and Mrs. William \ 1I. Wh itney 

"\fr. Donald P. Wilkinson 

"Yfr. and Mrs. Paul H. v\1inte1-

\fr. and \frs. A.lien E. Wolfe 

:Ylr. Jerry D. V11oocls 



Gifts from SURF Alumni 

.Mrs. Kenneth Adelman 

Dr. James J. Angel 
Mr. :'vlichael Anshelevich 

Mr. J oseph Bach 
Drs. John and Ellen Barrett for 

Jeannie Barrett 
Mr.Joseph R. Beckenbach 
Dr. Leila A. Belkora 

:Vis. 'Nendy Belluomini 
:\fr. Ned B. Bowden 

i'vlrs. A.nna J aeckel Brosnahan 
Dr. Susan M. Danek 
Dr. Edward W. Felten 
Dr. Yu k Lung Ha 
l\fr. Li vVen Ho 

Mr. Chou P. Hung 
Mr. Stephen V. Hwan 

i\'ls. Karin J ohnson 
Mr. J ason T. Lee 
Mr. Victor 1\ilelamed 
:Vls. J ennifer A. Miller 
Dr. Charles F. Neugebauer 
:\fr. Bao Quoc Pham 

Dr. Richard W. Pogge 
Mr. Douglas G. Shieis 

Dr. Anthony Skj e llum 
1\fr. Yun-Chen Sung 

Mr. Derek M. Surka 
!\fr. J effrey D. Tekanic 
Mr. Richard R. Zitola 

Corporate Donors 

Allied Signal Foundation, Inc. 
Applied Mate rials, Inc. 
Astro Terra Corporation 
Avery Dennison Co1-poration 
First Quadrant 
Ford :Vfotor Company 
General Motors, Inc. 
Hughes A.ircraft Company 
ldealab, Inc. 
New Focus, Inc. 
North rop Grumman 
Uni-Star Industries, Inc. 

Matching Gifts 

Avery Dennison Corporation 
Chevron 

GenCorp 
W.:V1. Keck Foundation 
Northern Illinois Gas Company 
Pacific Mutual 
The Proctor and Gamble Fune\ 
SKF USA Inc. 
Teledyne, Inc. 

Texaco Inc. 
The Xerox Foundation 

Foundation Donors 

The Caltech Alumni Association 
H oward Hughes :\frdical Institute 
Paul K. and Evalyn Elizabeth Cook 

Richter :Viemorial Funds 

National Laboratories 
and Federal Agencies 

Jet Propulsion Laboratory 
National Aeronautics and Space 

Administration 

* These individuals contributed 

the amount of one or more SURF 

stijJends. 

If you would like further informa

tion about how you can contribute 

to SURF, please contact: 

Carolyn l\krkel 

Director, SURF Program 

Cal ifornia Insti tute of Technology 

Mail Code 139-74 

Pasadena, California 91125 

Telephone: 626-395-2885 

Fax: 626-449-9649 

e-mail: surf@cco.caltech.edu 
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THE SURF ADVISORY COMMITTEES AND SURF DEDICATEES 

SURF BOARD 
The SURF Board is a rnluncary 
support organization consisting of 
incli,icluals who are dedicated to 
the educational \·alues of under
graduate research at Caltech, and 
who, through their ach-ice, encour
agement, and finan cial support, 
contribute to the vitality, continu
ity, and effecth·eness of the SURF 
program. 

Mr. Douglas B. l ickerson, Chair 
Dr . .\farcella R. Bonsall 
Dr. George!:'\. Boone 
.\frs. Hannah Bradley 
Dr. Freel H. Eisen 
i\Ir. Ralph W.Jones 
D1·. , .\'erner R. Kirchner 
Dr. Paul MacCreacly 
Dr. Pe ter V. :\-1ason 
i\frs.Joanna W. Muir 
i\frs. Antoinette Perpall 
.\fr. Robert Perpall 
.\frs. Edith Robens 
Dr. AJfred Schaff 
Dr. Thomas J. Tyson 
:\-Ir. Victor V. Veyse~· 

.\fr. Fred erick C. Vote 
Dr. William lVL V\11imey 

Life Members 
Dr. Lew Allen, Jr. 

Chair, 1992-94 
1991 SURF Dedicatee 

Mr. Samuel P . .Krown 
Chair; 1982-85 
1995 SURF Dedicatee 

:\-fr. Carl V. Larson 
Chail; 1994-95 

.\frs. Elizabeth G. :\'icke1·son 
Clwil; 1985-88 

Dr. Ray D. Q,,·en 
Clzaii; 1991-92 
1988 SURF Dedicatee 

Dr.John D. Roberts 
I 992 SURF Dedicatee 

Dr. F1·ecl1-ick H. Shair 
1990 SURF Dedicalee 
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Ex-0.fficio Members 
Ms. Sudipta Bardhan 
Dr. Ten-y Cole 
:Ms. Victoria \'. Kirkham 
!'"ls. :\-Iinoree Kolrni 
Ms. Carolyn A . .\'lerkel 
l'vfr. .J. Ernest Kunnally 
lVIs. Carol ·wu 

Serving on SURF Board committees, 
but not members of the Board 
Dr. Julia A . .Kornfield 
Dr. Kenneth G. Libbrecht 

SURF ADMINISTRATIVE 
COMMITTEE 
The role of the SCRF 
Aclministrati\'e Committee is to 
establish acad emic policy and 
maintain the pedagogical excel
lence of SURF. The committee 
reYiews a ll student proposals and 
makes recommendations for 
awards. 

Dr. Ten-y Cole, Chair 
Dr. Frances H. Arnold 
Dr. Paul M. Bellan 
Dr. Charles J. Brokaw 
Dr. Glen R. Cass 
Dr. S. George Djorgovski 
Dr. Robe rt I-1. Grubbs 
Dr. Eleanor Helin 
Dr. Herbert Keller 
Or. D. Roderick Kiewie t 
Dr. Joseph L. Kirschvink 
Dr. Nathan S. Le\\·is 
Dr . .Kenneth G. Libbrecht 
Dr. Thomas A. Tombrello 
Dr. William M. Whitney 
Or. Richard .\I. Wilson 

Ex-Officio iWembn-s 
i\·1s. Sall}' J. Asmundson 
Ms. Sudipta Bardhan 
Dr. Ste,·en C. Frautschi 
.\1s. Victoria V. Kirkham 
M . l'vlinoree Kohwi 
.\fr. Oa\'id S. Le\y 
.\1s. Carolyn A. Merkel 
Ms. Georgia A. Monon 
.\1 r. Douglas B. Nickerson 
Dr. David B. Wales 
.\1s. Carol Wu 

SURF STUDENT ADVISORY 
COUNCIL (SURFSAC) 
The role of SURFSAC is to 
strengthen the SURF community. 
It also provides srudent input to 
the planning and implementation 
of the SURF program and feed
back on program activities. SURF
SAC members serve as advisors to 

their p eers. 

i\·ls. Sudipta Barclhan, Chair 
Mr. Ch1istophe1· Bisbee 
:\-Ir. Brian Collins 
i\Is. Minoree Kohwi 
i\Is.Juna Kollmeier 
:VIr. Andre'" Strauss 
Mr. Koen \'erbrugghe 
Ms. Carol Wu 
Ms. Amalia Zacher 

SURF DEDICATEES 
Each year the SCRF program is 
dedicated to an indi\idual who h as 
demonstrated commitment to Olll

standing undergraduate education 
a nd has promoted undergraduate 
research. 

Dr. Le,,-Allen, Jr. , 1991 
Dr. Robert E. Bacher, 1993 
Dr. Harold Bro"·n, 1997 
Dr. Lee A. DuBriclge, 1986 
.\fr. Samuel P. Krown, 1995 
Or. Edward B. Lewis, 1996 
Or. Ha ns v\'. Liepmann, 1989 
Dr. Ray D . Owen, 1988 
Dr. Edward C. Posner, 1994 
Or.John D. Roberts, 1992 
Dr. Fredrick H. Shai1~ 1990 
Dr. Robert P. Sha rp, 1987 
Dr. Ernest Swift, 1985 





California lnstitme of Technology 

SL" RF Office 

:\fail Code 139-74 

Pasadena. Californ ia 91 125 

626/ 395-2885 

Fax 626/ 449-9649 

E-:\Iail surf@;cco.caltech .edu 

"·eb: \\Ww.cco.caltech.eclu/ - surf 
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