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Congratulations to SURF on its seventeenth 
anniversary! This summer was a banner year 
with 146 students working as colleagues 
with I S7 faculty and JPL'technkal staff. I am 
greatly impressed with SURF's growth, 
both in the number of students participating 
in research and in the excellence of the 
enrichment activities. SURF is one of the 
programs that helps Caltech achieve its 
place of leadership and quality in the 
academic world. 

Through SURF, students have the unique 
opportunity to ask new questions and seek 
solutions to unsolved problems, to gain 
insight into career P!'eferences, and to 
improve communication skills. The SURF 
program provides a rich enhancement to the 
undergraduate program at Caltech, and the 
Institute applauds its accomplishments. 

For each SURF student, there are at least 
two other individuals making the experience 
possible. This large cadre of participants 
includes donors, mentors and their research 
groups, the SURF Board, the SURF 
Administrative Committee, alumni, 
volunteers, and administrative staff. 
I heartily thank everyone who participates 
for your commitment to and leadership In 
this excellent educational program. 

Thomas E. Everhart 
Pres!dent 
California Institute of Technology 

DEDICATION 

The 1995 SURF program Is dedicated to 
Samuel P. Krown in recognition of his vision 
and leadership of SURF and with deep 
appreciation for his loyal support. 

Samuel Krown joined the SURF team In 1980, 
shortly after the program's founding by Fred 
Shair. Mr. Krown identified the need to raise 

' funds from external sources to support 
student stipends, and he and his wife Frances 
contributed the first gift. He recognized that 
SURF would benefit from advice and wise 
counsel, and' he formed the SURF Board, 
serving as its first chairman. He proposed 
that SURF begin an endowment to ensure 
the future of the program, and he 
established the first fund, the Samuel P. and 
Frances Krown SURF Endowment. He 
recruited many people who became generous 
friends of the program, and he brought In 
energetic people who continue to help. 
Samuel's generosity and vision are importarit 
factors in SURF's prosperity. To date, more 
than 17 so students have. participated In the< 
program; S4 have been supported by the 
Krown endowment. We are delighted to 
recognize his outstanding cont~ibutlons by 
dedicating the 199 s SURF program to 
Samuel Krown. · 



FROM THE SURF &OARD 
Carl I: Larson 

A 

Carl Larson 

J compleLe Lhe second, and final, year of my chairmanship of Lhe L'RF Boar·d. I 1-e,ie,,- Lhe 

remarkable accompli5hmems LhaL l!RF has achie,·ed m·er iLS e\·enteen year history. SLRF ha!> become a 

jewel in C.allech' crown. IL is a rich enhancemem to studenLS· exceptional educational opportunities. 

StudenLS ha,·e the unparalleled opportunity LO " ·ork with world-class faculty, use tate-of-the-an Loots to 

explore the secreb of nature, lo sol\'e problems. and Lo seek truth. Through their SLRF experiences 

studenLS gain important insighLs into career pr·eferenccs: I belie,·e some of the most \-a.luable 

underg.-aduace research experience occur when students learn what kind of work the~- do not want LO 

pursue. As a Caltech alumnm. I am ,·ery glad that toda,·'s studenLS ha,·e these superb opportunities. 

The SURF Board is a rnlumary uppon organization 

consisting of indi,idual dedicated to Lhe educational \alues of 

undergraduaLe research al Callech, and '"ho. through their 

ad,ice, encouragemem, and financial support, conuibuLe w 

the \itality, continuity, and effecti,·eness of the SCRF prog.-am. 

SCRF Board acti\ilie Lhis year have supported our mission. 

I am exu·emely glad LO noLC that thi year for the firsL 

time in SCRF's hi ·wry all funding for tudcm tipends \\<IS in 

hand 01· pledged before ;tudent applications were due on 

.\larch 1 ! One of the t..:RF Board's goals has been to help 

SL'RF achie,·e a u·onger financial situation, and we are 

delighted Lhat Lhe program reached this objecti\'e thi; ~·ear. 

The Administration. through Presidem Thomas E\·erhart. former Provost Paul Jennings. and 

Pro,·ost Ste\·e Koon in, agreed again this ~-ear to unden,Tite up LO 20 stipends for Caltech swdenLS 

recommended by the AdminisLrati,·e Comminee to recei,·e a\\ards. The agreement was made to allc\iaLe 

uncertainty for sLudenLS cremed by possible late receipt of tipend monevs. SLRF did nOL hm·e to dra1" 

upon any of these fund this year: bm it '"as nice Lo ha,·e thi backup uppon a\-a.ilable. 

The Small Businc · lndusu·ial AssociaLes program created and dri,·en by Phyllis Hosey. AssisLam 

Director of Corporate RelaLions, ''as ucce ful this year \\ith swdenLS and pon ors reporting positi1·e 

experiences. This program pro,·ides opportunities for studenLS to work on an indusuial research 

problem with the counsel of a facult:y member and an industrial researcher. 

\\'e look forward to 1996 ,,·ith the goal of meeting the fundraising challenge for SCRF and 

anticipate increasing opportunities for our bright and talented tudems. SCRF depends upon the 

support of its man,· friends. and with ~our commitment. SL'RFs ·ucce i assw·ed! 



FROM THE SURF ADMINISTRATIVE COMMITTEE 
Terry Cole 

T 

Ten)' Cole 

he SURF Adminisu-ati"e Committee sets the academic policies of the SCRF program. m·ersees the 

intellectual standards, and ad,1ses the Caltech Administration on long term plans for development 

of SURF and other programs relating to SURF. The committee consists offaculry from each of the 

lnstitute's academic di,1sions, senior members of the JPL technical staff, studem representati\'es, 

and members of the Caltech administrati\'e staff, including the SURF director. 

The committee re•1e,,·ed more than 310 proposals and recommended awards to 246 students, the 

largest class in SURF's history. This year's SURFers we1·e academically strong with a median GPA of 

3.5 and an a\·erage GPA of 3.4 for those students recei\ing grades. (Caltech freshmen recei\'e pass/ 

fail grading.) Since high grade point a\'erage does 

not necessarily co1Telate with research ability, the 

program requires a minimum grade point average 

of2.0. The substantia lly higher academic 

achievement of most SURFers is notable. 

Members of the committee served as judges in each 

of the three rounds of the Doris S. Perpall SURF 

speaking competition. 

We welcome the addition of the SURF Student 

Ad•1sory Council to prmide student input into 

program planning and ernluation. V1'e applaud the 

efforts of the SCRFSAC in creating the Caltech 

L'ndergraduale Research Journal and are pleased tha t 

members of the Adminisu·ative Committee will ser\'e on the editorial board. 

The AdComm has worked closely 1'1th the SURF Board and pa rticula rly with Carl Larson. We thank 

Carl for his enthusiastic leadership of the Boa.rd and for his energy in promoting SCRF within the 

Institute, the Associates, and the alumni. This year's financial situation was excellent with a ll funding 

in hand or pledged before student applications were due. \i\'e applaud the many friends of SURF 

who contributed financial and personal resources to achie,·e that important milestone! 

We look ahead with optimism and enthusiasm to the continuing development of undergraduate 

research at Caltech. 
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DIRECTOR'S R EPORT 
Ca rolJ n ,\I Prkel 

T his summer's SL RF program was a rich mix of re earch , lunch time seminars, and dinner time 
di cu ions. Highlights and initiati,·es this year were: 

• SURF '95 wa the la1·ge t cla ·s in the program ·s e\·emeen year hi tory \\ith 246 srudents 
panici pa ting. 

• Fo r the first time. a ll stipend fu nding was in hand or pledged before student applications 
were due o n l\ la1·ch 1. 

• The SURF Studen t Ad,isory Council is creating 
the first Calli'ch L'ndergraduate RRsearchjournal 
to be published in pring 1996. 

• EJe,·en smdents in the mall Business Industrial 
Associates URF program were jointly mentored 
by Caltech faculty and industrial researchers on 
p rojects of interest LO the participating 
companies. 

• Students are linking the ir research home pages 
to th e S RF home page on the \\'orld \\-ide Web 
to gi,·e ,.i ibility LO their work and a broad 
m·en ·iew of the program. 

• A SURF student t:udied the SURF program this 
year to confirm anecdotal e\idence that the 
program p1·0,·ide excellent benefits to its 
participants. 

PROFILE OF SURF ' 9S PARTICIPANTS 

Total 
Division N umber of 

Students 

Biology 40 

Chemistry and Chemical Engineering 51 

Engineering and Applied Science 45 

Geological and Planetary cience 9 

Humanities and Social Sciences 5 

Physics, l\lathematics and Asu·onomy 30 

J et Propulsion Laboratory 42 

Small Business I ndusu·ial A sociates 11 

Off-Campus 6 

Education SCRF 7 

246 

Caro(\ 11 ,\/erkel 

Number of N umber of N umber of 
Caltech Non-Caltech Research 

Students Sh1dents Spo11Sors 

25 15 29 

39 12 21 

4 1 4 31 

9 0 6 

5 0 5 

27 3 22 

22 20 24 

10 10 

6 0 6 

3 4 3 

187 59 157 

3 



THE SURF PROGRAM HAS BEEN AN 

EXTREMELY GRATIFYING EXPERIENCE. 

IT HAS ALLOWED ME TO INCORPORATE 

ALL OF MY KNOWLEDGE- BIOLOGY, 

CHEMISTRY, AND PHYSICS. I HAVE 

TRULY FALLEN IN LOVE WITH CALTECH. 

J amal I. Btrr.~ 
Lincoln i -nivtrsit_v 
,\fCRF 
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PROFILE OF THE I 99S SURFERS 

Sophomores 

Juniors 

Seniors 
\\'omen SURFers 

t-.linoricv S RFers 

SURFers Win Awards! 
At Commencement 1995: 

52% of students receiYing their bachelor's 
degrees had completed a SCRF. 

22% 

35% 

43% 

32% 

7% 

66% of the students graduating with honor were 
former SURFers. 

70 % of the students recei,ing prizes 11·ere SURF 
students. 

\\'e are proud of these exu·aordinary students! 
Congratulations. SL'RFers'. 

Minority Undergraduate Research 
Fellowships (MURF) 
T\\·eh-e students participated in the 1995 t-.LL'RF 
prog1·am " ·hich runs concurrentJy and is close!~· 

associated "·ith SURF. The .\ICRF program 
p1·mides support for talented non-Caltech 
undergraduates to spend a summer working in a 
1·esearch laboratory and is aimed at imprming 
the representation of African Americans, 
Hispanics, :\ati,·e Americans. Puerto Ricans. and 
Pacific Islanders in bio logical, ch emical, and 
engineering sciences. :VICRF students participate 
in all aspects of the SCRF program. 

SURF '9S HIGHLIGHTS 

SURF Student Advisory Council 
The SCRF Student Ad1isor~· Council 
(SURFSAC) was created to provide a student 
1·oice in planning and implementating the 
program and to gain on-going feedback on 
acthities. The students take their leadership role 
seriously, offering thoughtful ideas and 
suggestions on the philosophical. intellectual. 
and social aspects of the program. Jennifer 
t-.liller was elected SURFSAC chair;Jian Zhang. 
'ice chair: and Linjia. secretar~·. 



An iniLial SURF AC acti,·ity was creaLion or the 
Calterh j ournal of Cndergmd11ate Research (CCR]) 
LO be published in the spring or 1996. This 
journal will comain the best papers re\ie,,·ed 
by an editorial board of undergraduate and 
gradua te studen ts, faculty. and alumni. The 
CL'Rj commiuee. under the chairmanship or 
Chou Hung. is de,·eloping gu ide lines for 
submission Lo the journal. 

SURF SURF 
Heidi Elden burg. a SURF ·95 student. studied 
the SCRF program to get quantitati,·e and 
qualitati,·e information on the progr-am from 
former SURF studenLS. A sun·ey was created 
and mailed: a database was set up: and resulLS 
will be analyzed . This projcCL is the first effort 
LO track SURF al umni and to confirm 
anecdotal e\·idence that CRF pro,·ides 
excellent benefiLS lO participanLS. 

Small Business Industrial A .ssociates 
Ele,·en studenLS ,,·orked on industrial research 
projecLS "·ith company and facu lty research 
sponsors pro1·iding URF students the 
opportunity to expand research experiences 
into Lhe indusLrial emironment. Companies 
participating are listed on page 3-+. 

World Wide Web Pages 
Oa,id Cuthbert, a sen ior in elecuical engineer­
ing. created a W\\\Y index page that 1-ill link 
tudenLS' research home pages with the SCRF 

home page. The linked pages will pr01ide a 
broad 01·eniew or the program, \\ill gi\'e 
interesting and important information abouc 
SURF studenLS. and will be fun to bro1,·se. 

SURF PROGRAM AND ACTIVITIES 

Professional Development Seminars 
William ;\l. \\1litney, B '51, Di\ision 
Technologist. Obser\'aLional s,· tems Oi,ision, 
JPL. organized se1·en informal di cussion on 
topics rele\alll LO issues studenLs \\ill face as 
they prepare for and commence their 
professional careers. Bill created this se1·ies to 

encourage students LO make short-term 
decisions in the con text of long-term career 
and life goals. The sessio ns and their 
participants were: 

Role of Communirntion in Careers: l ntrod11rtio11 
to the Com1111111irntion Program 
:-.ta1·y Ann mith, President, Applied 
Leader hip ystems: and \\'ayne Waller, 
DireclOr, :vtedia Integration Laboratory, 
Campu Computing Organization. Caltech 

Jntellertual Pro/Jeri_)': Minding the Gold that is 
}our.s.' 

Julia A. Kornfield, Assistant Professor or 
Chemical Engineering: and \\-il liam 
\\'eiland. Caltech Patelll Counsel and 
:-."Jan ager. Office of Paten LS and :'\e"· 
Technology,JPL 

Derision .\laking: }es. fo11 C..an Change >Our 
,\find! 
Bill \\'h itney; KaLh leen Banle-Schulweis, 
Director of the \\'omen's Cemer, Caltech: 

J ohn Da,'is. graduate studelll in electrical 
enginee ring: Carlotta Glackin . Assistant 
Re earch Sciemist, Direcwr, Research and 
De,·e lopment, Oepartmem of Anatomic 
Patho logy. City of Hope;Jackl~11 Green. 
:'\ew ;\ lillennium Program OuLreach 
Oirector, JPL 

Career Options: I \/wt Can fou Do ffith a 
Technirnl Background? 
Sallv Asmund o n, Direnor. Career 
o e,:elopmem Ce m er "ith panelists Jay 
Ebersohl, Pre~idenl. Ach·atech Pacific: 
Bonnie \\'allace, Staff \friter, Los Angeles 
County aw r-al History l\luseum: and 
Deborah Pinck, t-.lember of the Technical 
Staff.JPL 

Scientists as Sp!'flkers 
Andre"· E. Lange. Professor of Physics; 
K' le :-.Ji lier. t\lember of the Technical Staff. 
.JPL: and :-.Ian· Ann Smith 

Dile111111m of the \\'orkplace: Do the Right Thing! 
(But \\ 7wt i1 the Right Thing?) 
Bill \\'hitne~ \\ith panelists Da,id Goodstein. 
\ 'ice Prm ost. Professor of Physics and 
Applied Ph) Sics. and Frankj. Gilloon 
Distinguished Teaching and Sen·ice 
Proressor; J acklp1 Green. 'ew :-.tillennium 
Program Outreach Director . .JPL; H elen 
Hasen fe ld, Ombudsperson. Caltech: and 
Doug Sanders. Ethics Officer. Business 
Ethics Office.JPL 
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FOUR WEEKS OF FIGHTING AGAINST 

INSTRUMENTATION FAILURES IS 

ENOUGH TO MAKE ANYONE WONDER IF 

RESEARCH IS THE RIGHT CHOICE FOR 

THEM. THE SURF PROGRAM GAVE ME A 

SUPPORTIVE ENVIRONMENTTO FIND 

OUT THAT FOR ME THE ANSWER IS YES! 

l\11nb...-h L l\om1>rntk 
( .'/a H of 36 b1do11•men l Fund 
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Gmrlunle , dwol 
Sall) Asmundson \\'ith paneli ts J ohn Da,·is. 
graduate student in electrical engineering: 
.\lichael Kantner. gradua te student in chemistr); 
and Ivett Ley\'a, graduate student in aeronautics. 

Communication Program 
.\lary Ann Smith designed the SCRF 
communication program LO help student~ 
prepare for the required presentation on SURF 
Seminar Dm" Fm many sLUdents. the SCRF talk 
is their first exper-ience in public peaking and is 
a challenging assignment since the audience 
consists of both technically u-ained incli\·iduals 
and lay people. 

PeerC.oadr Workshops 
Fifteen Caltech SURFers wer·e trained b,- ,\Ian 
Ann mith to fac ili tate workshops LO help 
sLUde n Ls organize and prepare their oral 
presentatio ns. learn public speaking skills and 
techniques, and to cle,·e lop analogies LO explain 
technical material to a non-technical audience. 
Through group interaction. studen ts gain 
confidence and experience in talking about 
their research . This proce has led LUdenLs to 
ask more iterati,·e questions of their re earch 
sponsor·s. impro,ing the educational qualit) of 
their research experiences. 

Scientists as Speakel'S 
Andrew E. Lange spoke LO Sl.-RF studenb on 
measuring the absolme ,-elocity of th e uni,·e rse. 
Fo llowing an outstanding presentation, he 
disc ussed how he prepares a tal k for \'arious 
audiences. the importance of communicating 
technical information to lay audiences. and how 
he de,·elops analogies to help the audience 
understand technical information. 

Doris S. Perpall SURF Speaki11gAwanls 
Linjia . Roshan Kumar, and Anandi Raman \\ere 
the winners of the second annual Doris S. 
Perpall C RF speaking competition. The pri1e. 
" ·ere awarded a t the conclusion of a three-round 
competition j udged by members of the facu lt\ , 
JPL staff. alumni, and adminisu-ati,-e staff. 
Robert C. Perpall. BS '52 . .\1S '56. a member o f 
the URF Board, endowed the prize in memor) 
of his late wife. 



The SURF Talk Book 
The SL'RF Talk Book provides the cu.-riculum for 
the peer-coached workshops including 
exercises, guidelines, and checklists for 
presenters ro he lp ''ith organization and 
preparation for oral o r poste r presen tation . 
It has been re\i ed, cop}Tighted, and 
republished this year; copies are a\·ailable in 
the SCRF Office. 

Conferences 

SURF Semi1111r Day 
Each SCRF tudelll was required to give an 
oral presen tation of his or her research on 
SGRF Semina r Day o n October 21. The annual 
S)mposium is mod e led o n a professional 
technical meeting with one poster session and 
23 parallel oral e sio ns. Students, faculty, 
research ponsor ,JPL staff, donors. alumni. 
and parents of SCRFers attend the seminars to 
hear the students' reports. An announcement 
of the first-round ,,·inners of the Pe rpall SCRF 
Speaking Awards i made at the reception 
following the seminars. 

Southern California Conference or1 U11dergruduate 
R£seurdi 
SCRF organized and hosted th e first and 
second annual SCCCR confe rence in 
:\ovember, 1993 and 1994. o,·er 500 students. 
faculty. and administrator attended the 
multidisciplinary symposium last fall with more 
than 220 srudellls presenting their research in 
oral and poster sessions. Ke~11ote speake rs were 
Fredrick H . Shair ('.\fanager, Educational 
Affairs, JPL, and founder of th e SCRF 
program) who spoke on Grand Challenges for 
Science i11 Societ_)' and Joann ~I. Stock (Associate 
Professor of Geophysics) who spoke on The 
Stress FieUls that Ca use Earthquakes in Southern 
California. The third confe rence will be held at 
The Claremont Colleges. 

National Cn11fere11ce 011 U11dergmduate Researrii 
Tweh·e Caltech students a ttended the nilllh 
annual NCUR at Union College in April , 1995. 
Students ,,·ere ,·ery enthusiastic abo ut their 
experiences of presenting the ir research at this 
multidisciplinary conference, exchanging ideas 
and information with students fro m colleges 
and uni,·ersities natio11\\ide, and hearing how 
research is carried out and reported in a rnriety 
of disciplines. Caltech ho ted the fifth :\CCR 
in 1991. 

Seminars 
Each Wednesday, members of the Caltech 
facu lty, JPL technical staff. and industrial 
re earche r pre ented overviews of their areas 
of research. Speakers and topics were: 

Kenneth A. Farley, Assistant Professor of 
Geochemi u·y, lariations in the Cosmic Dust Flux 
in tlU' Geologic Record 

Jackl~11 Green, l\ew Millennium Program 
Outreach Director,JPL, X-lSA s Xew .\fillnmium 
Program 

John F. Hall, ociate Professor of Ci,i l 
Engineering, The Problem of Steel Buildings and 
Earthquake 

Fiona A. Harrison , Robert A. Millikan Research 
Fe llow in Physics, Teleswpesfor Hard X-Ray and 
Gamma-Ray Astronom_)' 

.Julia C. Lester. Air Qua lity Specialist, South 
Coast Air Quality Ylanagement District. Or.one 
Modeling and the 1994 .-l ir Qualit.1· .\fanagement 
Purn 

'.\litchio Okumura. Associate Professor of 
Chemical Physics, The CliemisllJ of Stratospheric 
O:.one Depletion 

Scott E. Page, Assistalll Professor of Economics, 
Complexil)' and Social Science 

Erin M. Schuman, Assistant Professor of 
Biology, How \\e Learn and Remember: Encoding 
and Storing Information at SJnapses in the Brain 

teven A. \\'itherl~·. Director. Research De,·elop­
ment, :\utrilite Products, Inc., The D01itos 
Eifert: 1171_)' Humans Like junk Food 

Each Friday members of the JPL technical staff 
pre en ted summaries of their work to the JPL 
SURF students. Speakers and th e ir topics were: 

Claudia.). Alexander, Earth and Space Sciences 
Di,ision , Mathematical Modeling in the Planelm)' 
Sciences 

Henry B. Garrell, Office of Engineering and 
'.\fi ion Assurance. Space Il ea/her 
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IT IS HELPFUL TO PUT WHAT IS LEARNED 

IN CLASSES INTO PRACTICE AND ALLOW 

FOR A MORE PRACTICAL PERSPECTIVE ON 

THEORY. MY SURF PROJECT WAS VERY 

BENEFICIAL IN THIS RESPECT. STUDYING 

THE RIJKE TUBE GAVE ME A MUCH 

CLEARER UNDERSTANDING OF ACOUSTICS 

AND HOW SIMPLE THEORETICAL 

APPROXIMATIONS CAN BE USED TO 

PREDICT BEHAVIOR OF A COMPLICATED 

SYSTEM. 

Roman jarmini.,% 
Dr. Oumdln C. Ross SCRF F,l/owsh1p 
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Alexander G. Gray. Information Sy Lem 
Development and Operations Di,; ion. 
Applications of Machine Leaming 

Pamela]. Hoffman. ~lechanical System 
Engineering and Research Di,ision. Design and 
Development of the Cassini Imaging Science Subsystem 

tephen ~I. Lichten. Telecommunications 
cience and Engineering Division, Precise Satellite 

Tracking and the Global Positioning System 

Linda .\ii. Miller, Avionic ystems and 
Technolo~· Di,ision, Tunneling Sensors for 
Space Inst ruments 

\'irgil B. Shields. ,\\ionic Sy terns and Technol­
o~· Dhision. Silicon Carbide Cry·stal Gmwth 
(or Pulling Humpt,r Dumpty Back Together Again) 

Ste,·en J. Walter, Obserrntional S~·stems Division. 
Living Cpside-Down: A }ear in Antarctica 

Stacy S. \\'einstein. Sy terns Di,ision, ,\Jission 
Design 

William 1·!. Whitney, Ob ervational Systems 
Divi ion , and Terry Cole, Chief Technologist, 
presented an extemporaneous seminar on 
l'niversal Clocks, CPS, and Other Interesting 
Phenomena 

Roundtable Discussions 
Round table discussions prmided students the 
opponunity to meet in small groups with leaders 
in academia. industry, or government to discuss 
current topical or career de,·elopment issues. 
Di cus ion leaders this ummer were: 

Career "Tacking" - Following a Course b) Changing 
Direction. Discussion Leader: Paul A. Robinson. 
Jr., Associate Professor of Physics. Principia 
College: Facilitator: Terry Cole, Chief 
Technologist,JPL and Chair, SURF 
Adminisu-ative Committee 

0/Jporlunities for Technically Trained Peo/Jle in 
Investment Banking. Discussion Leader: Roger 
Goodspeed, Managing Director, Lehman 
Brothers Inc.; Fac ilitator: Bill \\'hitney 



Son-Traditional Career Paths: From Math lo 
Commercial Outreach. Discussion Leader: Merle 
.McKenzie, :\fanager, Technology Transfer and 
Commercialization Program Office,JPL; 
Facili tator: Bill Vv11itney 

Medical School. Discussion Leader: J ason Lee, 
SURF '92 and '93, BS '94, second year 
medical student, University of California, San 
Diego; Facilitator: Sally Asmundson 

W7wt is Involved in Becoming an Entrepreneur for 
Hi-Tech Opportunities? Discussion Leader: 
Larry Gilbert, Director of Technology 
Transfer, Caltech; Facilitator: Gaylord E. 
Nichols, Director of the Industrial Relations 
Center, Caltech 

Analyzing Ancient Documents Such as the Dead 
Sea Scrolls Using]PL Infrared Imaging 
Technolog;" Discussion Leader: Greg Bearman, 
.Ytember of the Technical Staff,JPL; 
Facilitator: Bill v\'hitney 

Field Trips 

Moontm&.z 
Forty SURF students toured several telescopes 
and faci lities at l'vlt. Wilson. Professor of 
Planetary Science Andrew Ingersoll lectured 
on the Shoemaker-Le\)' 9 comet crash o n 
Jupiter, and students had the opportunity to 
obserYe with a group of amateur astronomers 
who had set up their telescopes. We thank 
Gil Clark for arranging the tour. 

]etPropulsionLabarutory 
Bill Whitney coordinated a tour of the Jet 
Propulsion Laboratory for SURF students 
who had the opportunity to see °l'\'iilcome to 
Outer Space, a presentation of JPL's history 
and accomplishments. They visited the space 
museum housing models and memorabilia 
of past missions. Students saw the spacecraft 
assembly and flight operations facilities and 
the Microde\1ces Laboratory where 
technology is de,·e loped to enable smaller, 
less expensi,·e spacecraft. 

Goldstone Deep Space D»mmmimti.ons Complex 
Fifteen SURF students traveled to the 
Goldstone Deep Space Communications 
Complex to see the antennae used in 

tracking satellites and spacecraft. They heard a 
talk about the Deep Space etwork and \1ewed 
the impressive 70-meter antenna used to 
communicate with spacecraft at the edge of the 
solar system. 

SURF FUNDING 

For the first time in program history, SURF had 
funding in hand or pledged for student stipends 
b)· the time applications were due on March 1 ! 
Each SURF student receiYes a stipend of $3600 
for the ten-week period, a total salary budget of 
$885,600. O\'er half of the e funds are raised 
from external, non-federal sources as shown on 
the following page. The Institute pays 
administratiye costs for the program, research 
sponsors pay research expenses; therefore, all 
moneys raised from other sources are used for 
student stipends or special research-related 
opportunities. 

Endowment Funds 
The SURF endm,1nent was created to ensure t11e 
continuation of the program. Individuals may 
establish an endowment, named as the donor 
designates, for SI 00,000; the proceeds from the 
fund will support one student annually in 
perpetuity. A SCRF endowment is an excellent 
im·estn1ent in the future of our students. 
Currently, 23 endowment-supported students 
participate in SURF each summer. 

Endowme11tOwlle11~ 

Friends of SURF ha\'e issued a challenge for 
SURF to raise two endmm1ents to be matched by 
a third. The Caltech Associates ha,·e accepted 
the challenge and "ill di1·ect this year 's solicita­
tion toward this goal. Donors to The Associates 
SL'RF challenge have the satisfaction of 
becoming partners "ith Caltech in the 
education and development of outstanding 
students. SURFers appreciate and value the 
generosity and \ision of those who ha,·e invested 
in their futures. 

Erika C VoteSURFEndowme11t 
The family and friends of Erika C. Vote 
established an endowment in her memory this 
year. This fund will support a woman student 
working in the l icrode\ices Laboratory atJPL. 
It is a fitting memorial to a young woman who 
was enthusiastic about learning and captivated 
by her 01,11 undergraduate research experiences. 
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SURFING GAVE ME A CHANCE TO 

EXPERIENCE WHAT REAL RESEARCH 

WAS LIKE. I LEARNED THAT 

PROFESSORS DON'T PUBLISH PAPERS 

EVERY WEEK, EXPERIMENTS DO FAIL, 

AND THAT GETTING RESULTS 

WAS TH RILLING! 

Pauline .Vg 
Ho ... ard H ughes Medical lnstil1tle 
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Current Operating Funds 
Donor who contribute the amount of a SCRF 
stipend ( 3600) or more, by annual 
conu·ibutions or through endo1rn1ent, are listed 
11·ith the students in the annual report. Financial 
sponsor recei1·e a written introduction to the 
studems they have supported and frequenlly ha1·e 
the opportun ity LO meet them and to follow their 
progress Ll1roughout the summer. All funds 
raised from pri1·ate sources are used to support 
Caltech students working 11·ith facu lty. 

Funding Profile 
Faculty grants and Insti tute sources -l0% 
JPL and NASA 20% 
Foundations 14% 
Endowment 13% 
lndi1idual % 
Co1·porations 6% 

THE SURF TEAM 
This summer·s SliRF team numbers 01·er 500: 
it take at least two indi1·idual for e1·ery SCRF 
student to prmide an excellent research 
experience. SURF's long-te rm uccess can be 
atuibuted to the strong commiunent of the 
research ponsors and outstanding students. 
We depend upon and value Llle generous 
financial contributions of our many friends, 
the 1'igorous support of the SU RF Board, the 
dedication of the SCRF Administrati1·e 
Committee, and the efforts of our Yoluntee rs and 
consultants. Special Lllanks to Carol Casey and 
Susan Clark for their great ideas, hard work. skill, 
patience, and cheerfulness in attending ro the 
day-to-day, year-round details of SCRF. 

In particular, we recognize Bill Whimey for his 
dedication to the SURF program. H e has 
volunteered counlless hours and de1·oted much 
effort LO planning, organizing, and implementing 
SURF programs. etting up and facilitating 
round tables, a1·ranging the JPL seminars, and 
counseling SURF wdents. Thank you, Bill 1 

And special ackno1dedgment to Fred Shair, 
without whom there would be no SURF. 



SURF INDEX O F STUDENT S AND SPONSORS 

STUDENT 

Lada A. Adamic 
junior, Ph 
.\'...\SA SURFFellow 

Amir G. Alagheband 
Senio1; ME 

Kristie L. Annentrout 
So/1/umzore, EE 
Erika C. l "ote SLRF Endowment 

Kirstin E. Aschbacher 
Brown University 
Sophomore, Music/.\ 'euroscience 
Howard Hughes .\ledical Institute 

Natalie S. A ustin 
Occidental College 
Junior, Bioch 

Abel]. Baerga-Ortiz 
Universitv of Puerto Rico 
Senior, Ch/,\,la 
,\ll,RF 

Sudipta Bardhan 
Sophomore, Bi 
Richter Scholar 

Jason W. Barnes 
Soj1/zomore, Ay 

Jamey B. Bass 
Uni,·ersiry of California. Santa Cruz 
ju 11i01; Ph 
.\'ASA SLRF Fellow 

Sara A. Beaber 
Sophomore, Ch 
/1.1thur .4 . . \ 'o_)eS SCRF Endowment 
Fund 

Cyrus H . Behroozi 
Jun ior, Ph 
Richter Scholar 

Steven P. Bennett 
Ju nior, Bi/ Ch 
Mr. and ,\ Jrs. Robe11 L. S oland 
SL'RF Fellow 

TOPIC 

So lar Wind Concentrator Design for the 
Suess-Urey Discovery Mission 

Inflatable Reflecting Integra ted Structure 
(IRJS) 

Building an Atmospheric C\ 'D 

Pitch Perceptio n in Barn Owls ( T)'to alba) 

The Effect of Protein-Heme Bonding on the 
Stability of the C)'tochrome c Protein 

De tailed !\lapping o f the Upper Lip Pa tch in 
Cerebellar Folium Crus Ha of the Sprague­
Dawley Rat: A Preliminary Study 

An lnve tigation of the Enzymatic :\lechanism 
of J3-lactamase 

Chemical H istory ofj upiter·s Atmosphere 
During the Impacts of Comet Shoemaker-LC\")' 9 
Fragments 

The :\1easuremen t of the Angle of Divergence 
for :\1agnetic Flux Regions Emerg ing from the 
olar urface 

De,·e lo pment of a Silver-Based ensor for the 
Chemical ·o e 

£ timation of Our Sen iti,·iry to CP \'io lation 
in Tau Decays 

Photol~·sis of Caged Arachidonic Acid and 
Caged i\itric Oxide in Studies of a Reu-ograde 
Message in LTP of the Hippocampu 

RESEARCH SPONSOR 

Donald S. Burnett 
Professor of Ceoc/1emist1y 

J oel C. Sercel 
Program Element .\1anager,JPL 

Imran :\lehdi 
.\lember of the Technical Staff, 
}PL 

S.E. Roian Egnor 
Graduate Student in Biology 

Harl]' B. Gray 
Arnold 0. Beckman Professor 
of Chemist1y 
Angelo DiBilio 
Research Fellow in Chemistry 

J ames :\1. Bower 
Associate Professor of BiolOg)' 

John H. Richards 
Professor of 01ganic Chem is/I)' 

Glenn S. Orton 
Member of the Technical Staff, 
}PL 

H arold Zirin 
Professor of A.stroph)•sics; Director, 
Big Bear Solar Obse1vato1y 

:\'athan . Le"is 
Professor of Chemistr)' 

Alan J. Weinste in 
Associate Professor of Physics 

Erin M. Schuman 
Assistant Professor of Biolog)' 

II 



STUDENT 

Jamnl I. Berry 
Linco ln Cni\·e r icy 
Senio1~ Ch 
,'v/URF 

Darota E. Blat 
Cooper Cnion 
Senior, EE 

Catherine E. Boone 
j unior, Ph 
NASA SURFFeUow 

Liubomir A. Borissov 
Sophomore, Ph/ CS 
Richter Scholar 

Lisa D. Boume 
Washington u niversity 
Junior, Ch/ Spanish 
MURF 

Walter F. Briske11 
Senior, Ph/ A)' 
.'•h\SA SURF Fellow 

Jane R. Brock 
Senior, Ch 
Richter Scholar 

jun Cai 
Junior, Ph 

john J oseph M. Carrasco 
Junim~ Ph 
Dr. and Mrs. Lew AUen,jr. 
SURF Fellow 

Merceditas V. Castillo 
Californ ia tate LiniYersity, 
Long Beach 
Senior, Microbiology 
MCRF 

Pratap Oiakravarthy 
Senior, Ch/ Ch£ 

Raymond S. Chan 
Senior, Ph 
Flintridge Foundation SL'RF Fellow 
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TOPIC 

IT-lCR Detennination of Proton Affinities for 
Common Macrice Csed in \laldi-M DNA 
Sequence Determination 

Wavelet Analysis of the Structure of 
Inter tellar i\ledium 

Optical Feedback tabilization of Near IR 
Diode Lasers 

Simulation tudy of Higgs Boson Searches \\ith 
the C.\1S Detector at the LHC 

Characterization and faaluation of Fe( lll)­
doped , Quantum-Sized Ti02 Photocatalyst for 
Cse in an Optical Fiber Reactor 

Running Penumbra! Wa\·es in Sunspots 

A New Aminoborollide Ligand 

Electron Atomic Screening in Fu ion Reactions 

On the l\ature of the UniYerse; a .Modeling of 
Gra\itational Lenses 

Expression and Purification from £. coli of a 
Cyclin Dependent Kinase Inhibitor 

De\·elopmen t of a Beam of CJOOCI: A \ 'ital 
Step in the U nderst:anding of Stratospheric 
Ozone Depletion 

Rotation of Iagnetic Degenerate Dwarfs 

RESEARCH SPONSOR 

J esse L. Beauchamp 
hofessor of Chemisfl)' 

Thomas 1. Gautier 
Member of the Technical Staff, 
]PL 

Geoffrey A. Blake 
Associate Professor of 
Cosmochemistry 

Har\'ey B. ewman 
Professor of PhJSiCS 

l\lichael R. Hoffmann 
Professor of Environmental 
ChemistiJ 

Harold Zi1in 
Professor of Astroph)'sics; Director, 
Big Bear Solar Observato1)' 

j ohn E. Bercaw 
Centennial Professor of Chemistry• 

Karlheinz Langanke 
Senior Research Associate in 
Theoretical PhJsics 

Roger D. Blandford 
Richard Chace Tolman Professor 
of Theoretical AstrophJsics 

Ra)mond Deshaies 
Assistant Professor of Biolog)' 

~'l itch io Okumura 
Associate h ofessor of Chemical 
Physics 

Peter l\1. Goldreich 
Lee A. DuBridge Professor of 
Astroph)•sics and PlanelOJ)' 
Physics 



STUDENT 

Ozristvpher J. Owng 
Ju nior, Ch 
Peter A. Lindstrom SURF Endowmen t 

Connie Chang 
J u nior, Ph 

A malavoyal N . Chari 
Senior, Ph/ M a 
Richter Scholar 

Steven M . Ozase 
junior, APh 
Allied Signal SURF Fell.ow 

A1111 W. Chen 
j unior, Bi/History· 
H oward Hughes A1edical Institute 

Larry]. Chen 
junior, ChE 
Richter Scholar 

Tak G. Ozeu11g 
Sophomore, APh 
Richter Scholar 

La11 Wake Ozriste11Sen 
ju11io1; EE 
A11hur £. Lamel M emori.al SURF Fund 

jenny S. Chu 
junior. Bi 
H oward Hughes Medical Institute 

M ichael W. 0 111 
j ohn Hopkins Cniversity 
Senior, Biaphysics 
H oward Hughes Medical Institute 

Soan-Ghee Chua 
Senior, EE/ Ee 

Kenneth B. Covper 
Harvar d College 
j unio1; Ch/ Ph 

TOPIC 

Symhesi , Spectra, and Structure of :\10\·el 
~iu·idomanganese (\) Salen Complexes 

Infrared Data Analysis 

Algorithms for a Quantum Computer 

De ign and De,·elopment of a Te t Cell to tudy 
Light cattering 

Investigation of 1\lating-Related Chemota.xi by 
the 1 ematode Caenorhabditis elegans 

Plasma As i ted Chemical Vapor Deposition of 
Thin Tungsten Oxide ~1embranes 

Characterization of the Photorefractive 
:\1aterials for· Holographic Data Storage 

T he De ign and Construction of a Research 
Platform for Experiments in Biologically 
Inspired Locomotion 

A New Technique for Monitoring Gene 
Expre ion in Living Cells 

Examining Microtubule Arrays in ArabidajJsis 
tso l -1 and Wild Type Cells 

Variable-Rate Variable-Power Y!.QAM for Fading 
Channels in Wireless Systems 

The Application of Proton-Proton 'MR 
Coupling to Determining Conformational 
Preferences of 3-Meth~·lpen tanedioic Acid and 
3-Hydroxypentanedioic Acid at Va1Jing pH 

RESEARCH SPONSOR 

Harn• B. Gra,-. . 
A mold 0. Beckman Professor 
of Chemistry· 

Yl.ichael 'vV. V\'emer 
Senior Research Scientist, JPL 

John P. Preskill 
Professor of Theoretical Physics 

Paul E. Dimotaki 
Professor of Aeronautics and 
Applied Physics 

Paul\\'. Sternberg 
Associate Professor of Biolog)·; 
Associate lnvestigato1; H oward 
HughRs M edical Institute 

Konstantinos P. Giapis 
Assistant Professor of Chemical 
Engineering 

Amnon Yariv 
Thomas Myers Professor of 
Electrical Engineeiing and 
Professor of Applied Physics 

Rodney M.F. Goodman 
Professor of Electrical Engineering 

Andrew Ransick 
Senior Research Fellow in BiolOg)' 
Eric Davidson 
Professor of Biol.of;)' 

Elliot M. Meyero\\itz 
Pmfessor of Biolog)• 

Andrea Goldsmith 
Assistant Professor of Electrical 
E11gi11eeiing 

j ohn D. Roberts 
Institute Professor of Che111ist1J, 
Emeritus 
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STUDENT 

Kenvor J. Cothey 
Oxford Cniversicy 
jun ior, Ph 

David A. Cuthbert 
Senior, EE 
AstroTen-a C01poration SCRF Fellow 

Neal K. Dalal 
Juniar, Ph 
XASA SCRFFellow 

J eremiah K Darli11g 
Senior, Ph 
XASA SURF Fellow 

Warren K. Davidson 
Pomona College 
Sophomore, Ph 

Vandana R. Desai 
jw1i01~ Ay 
XA A SCRF Fellow 

Boris D. Dimitrov 
Saplwmore, ,\,la/CS 

Markus Dippel 
University of Kassel 
Junior, EE 
Hugh F. and Aud)' Lou Colvin 
International Fellowship Endowment 

Roop esh R. Doshi 
Sophom01·e, EAS 

Timothy M. Doyle 
Sophomore. CS 
Richter Scholar 

Kevin L. Du 
junior, Bi/Lil 
Samuel P. and Frances Krown 
Sl../RF Endowment Fund 

Robert]. Duff 
Soplwnwre, ChE 
Hugh F. and Audy L ou Colvin 
SL'RF Endowment FeUowship 
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TOPIC 

Satellite Altimeu-y Analvsis for Oceanographic 
Determination 

Identification and Correction of Errors in 
Optical H igh- peed Digital Communications 
Link 

Gra\itational Lens :\1odeling 

A earch for High-Redshift Quasars Using the 
Second Pa lomar Observarory Sky Survey 

The Photometric Accuracy of l\IIRLI1' 

:'.·l illimete r Emission from the Youngest 
Protost:ars 

Greedy Programming Archetype 

Simulation of the D~Tiamic Beha\iour of a 
:'.fountain Biker 

In flatable Su-uctures Technology 

The Chemi try Animation Project 

Characterization of sli-1, a Negati\·e Regulator 
of the LET-23 Signalling Pathway in C. elegans 

Relea e of l\Iacromolecules from Polymer 
Hydrogels of Varying Composition 

RESEARCH SPONSOR 

\'ictor Zlou1icki 
Research Scientist,JPL 

Eric Korevaar 
President. AstroTerra 
Corporation 
Glen A. George 
Lecturer in Electrical Engineering 

Roger D. Blandford 
Richard Chace Tolman Profe sor 
of Theoretical Astroph_nics 

S. George DjorgO\·ski 
Associate Professor of Astronomy 

:'.1ichae l E. Ressler 
,\[ember of the Technical Staff. 
]PL 

Susan Terebev 
Research Staff. 

0

IPA C 

K. l\lani Chandv 
Professar of Computer Science 

Paul A. Robinson.Jr. 
Professor of Physics, Principia 
College 

Joe l C. Sercel 
Program Element Manager,JPL 

athan S. Le\,-is 
Professor of Chemistry 

Paul\\'. Sternberg 
Associate Professar of Biology 
Associate lnvestigat01~ Howard 
Hughes .\1edical f11Stitute 

J e ffrey A. Hubbell 
Professor of Chemiml Engineering 



STUDENT 

Michael Dunderdale 
Cni,·ersity College London 
j unior, Ph 

Alexander R. Dunn 
Sophomore, Bi/Ch 
Alr. and .\Irs. Charles Pankow 
SCRF Fellow 

Leonard Dvorson 
Senio1; Ph 

Christopher R. Echols 
Senior, .HE 

Amanda L. Eckermann 
Juni01; Ch 
Edward W. Hughes SLRF Endowment 

Daniel A. Eckstein 
Junior, Bi 
Richter Scholar 

Judy N. Edwards 
:\"o rfo lk Sta te UniYersit:y 
Senior, CS 
MlJRF 

Daniel T. Egnor 
Senior, CS 

Heidi L . Eldenburg 
Junior, Ma/Ee 

Bryce M. Engelbrecht 
Senior, EAS 
ShirlR)• and Carl Larson SLRF Fellow 

Lael L. Erskine 
SophomorP, Ch 

Jarah M. Evslin 
J unior, Ph 
Richter Schollff 

TOPIC 

Water \ 'apour Analy is Csing the Global 
Positioning S}Stem 

Molecular Quadrupole In te raction Between 
Pol)m er Chains 

Weak Localization in GaAs anostructures 

Technology Transfer and Commercialization 
at J PL 

Preparation and pectro copic Properties of 
Iron Salen Complexes 

Identification of l\louse G Prote in ex Subunits 

Image RecogniLion and Classifiers 

lmprO\·ing pacecraft Sequence Program 
Translation for the Cassini ~lission to Samm 

SURF Retrospective 

Automated ample Changing y te rn for 
Caltech Paleomagnetics Laboratory 

Po larization Properties of Marine Aerosols 

Electron and Photon Identification to DeteCl 
H iggs Bo on Decays in the C~S Crystal 
Calorimeter 

RESEARCH SPONSOR 

Adam P. Freedman 
Member of the Technical Staff, 
]PL 

Robert H. Grubbs 
\'ictor and Eli::.abeth Alkins 
Professor of Chemistry 

l\lichael L. Roukes 
Associate Professor of Physics 

J oan C. Ho rYath 
Commercial Programs Liaison 
Officer. ]PL 

Harry B. Gray 
Arnold 0. Beckman Professor 
of Chemist1y 

:\lehi n I. Simon 
Benjamin F. Biaggini Professor of 
Biological Sciences 

Rodney :\l.F. Goodman 
Professor of Electrical Enginening 

Joan C. Hon-ath 
Commercial Programs Liaison 
Officer, ]PL 

Carolrn A. !Vlerkel 
Direr/or, SL'RF Program 

J oseph L. Kirsch,·in k 
Professor of Geobiolog)' 

~ary . Quinby-H unt 
Staff Scientist. Lawre'llce Berkeley 
Labora/01y 
L }1111 ~1. Russell 
Graduate Student in Chemical 
Enginening 

J-laryey B. ewman 
Professor of Physics 
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STUDENT 

Mintao Fan 
Senio1; Bi/iVIa 
Richter Scholar 

Gary1 L. Fay II. 
Senior, Ae/CS 
Howell N. Tyson, Sr. SURF Fellow 

Xandra-Marie S. Gabucan 
Occidental College 
Senio1; Ph 

Marcel Gavriliu 
Junim; Ma/CS 

Bob M. Gingrich 
University of California, Santa Cruz 
Senior, Ph 

Eleftherios Gkioulekas 
Senior, A.Ma 

James E. Glore 
Sophomore, EE 
Richter Scholar 

Matthew]. Goff 
Senior, ChE 
Kinetics Technology International 
Cmporation SURF Fellow 

Natalie Y. Goodman 
Norfolk State Cniversity 
Senio1; Bi 
MURF 

Sonya D. Goodwin 
Alabama State University 
junio1; Ch 
MURF 

Robert A. Granat 
Senio1; EE 
Ford Motor Com.pan)' SURF Fell-Ow 
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TOPIC 

Stochastic Averaging of Chemical Exchange 
in Nuclear !vlagnetic Resonance 

Aggressive :Vfaneuvering with a Vectored Thrust 
Ducted Fan Engine 

Antenna Modeling and Data Analysis of the 
SURFSAT Ka- Frequency Ban d 

Parallel-NEWGEN: Towards Higher-Level 
Shape Specification for Computer Graphics 

Exploring the Opposition Effect in Bright 
Particulate :viarerials 

Protein Sequence Classification Algori thms 

The Chemistry Animation Project 

:\!ode ling of the Coking Process in Industrial 
Ethylene Reactors 

Metabolic Engineering of i'vleth)'lobacterium 
extorquens AMl : Growth on Trichloroethylene 

The Design of Polyamides for Minor Groove 
Recognition of DNA Sequences Con taining 
Contiguous G-C Base Pairs 

l'viotion Recovery from a Monocular Sequence 
of Images 

RESEARCH SPONSOR 

Daniel P. Weitekamp 
Associate Professor of Chemical 
Physics 

Richard Murray 
Assistant Professor of Mechanical 
Engineering 

SamiAsmar 
Technical Group Supeiviso1; JPL 

Alan H. Barr 
Associate Professor of Computer 
Science 

Rohen l'vL Nelson 
Research Scientist, JPL 

J erIJ' E. Solomon 
Member of the Beckman Institute 

Kathan S. Lewis 
Professor of Chemist1y 

Eric S. V1'agner 
Visiting Associate in Chemical 
Enginee1ing, Manager Pyrotec 
Division, Kinetics TechnolOg)' 
International Corporation 

Mary E. Lidstrom 
Professor of Applied M icrobiol-Og:y 

Peter B. Dervan 
Bren Professor of Chemist1)' 

Pietro Perona 
Assistant Professor of Electrical 
Engineering 



STUDENT 

Timothy 0 . Gunter 
Junior, Ph 
Logicon, Inc01jJorated SL'RF Fellow 

Francisco]. Gutierrez 
Senior, ME 
First Quadrant C01poration 
SURF Fellow 

Eugene Ha 
Juni01; Ma 

Farouk 0. Hadeed 
Yale l.lniversity 
Jun i01; Ph/EE 

Zora11 Hadzibabic 
Trinity College 
Junior, Ph 

Michael D. Hartl 
Harvard University 
Senio1; Ph 
iVASA SURF Fellow 

Karl A. Haushalter 
Rice University 
Seni01; Ch 

Dennis M. Hausmann 
University of California, Irvine 
Seni01; Ch 

Stephanie D. Haussmmm 
Seni01; Bi 
Samuel P. and Frances Krown 
SURF Endowment Fund 

Hoai-Ky V. Ho 
University of Oregon 
Seni01; Bi 
Howard H ughes J\1edical Institute 

Jeffrey L. Ho 
SojJ!wmore, CS 

TOPIC 

Improving the Client-Server Architectu re 

Niching and Speciation of Genetic Algorithms 

Image Sieves 

Inflatable Structures Technology 

.l\fode ling the Spectrum of Hydrogen 
Pressurized Ammonia in the Far Infrared 
Region 

Transient Brigh tenings in Solar X-rays and 
.l\'licrowaves 

An !\MR Investigation of the Interaction 
Between Ureas and Carboxylate Salts 

Design , Characterization , and Catalytic 
Properties of High Po ten ti al Manganese 
Porphyrins 

Effect of O ligonucleoticle Length on 
Hybridization to Solid-Phase DNA Arrays 

The Expression and Functional Analysis of 
Mammalian Olfactory Receptor 

Animated Presentation for GEC Plasma 
Reactor Simulation 

RESEARCH SPONSOR 

Arde Becijanian 
Man.ager of Satellite Programs, 
Logicon, lnc01porated 
Edwin T. u pchurch 
l'vfemberofthe Technical Sta.ff, 
]PL 

David Leinweber 
Direc/01; First Quadrant 
Co1poration 
Scott E. Page 
Assistant Professor of Econ omics 

Brian Lau 
i\!Jember of the Technical Staff, 
]PL 

Joel C. Sercel 
Program Element i'vlanage1; JP L 

Glenn S. Orton 
M ember of the Technical Staff, 
]PL 

Dale E. Gary 
Senior Research A ssociate in 
A.stroph)'Sics 

John D. Roberts 
lnstitule Professor of Chemisl1)', 
Emeritus 

Harry B. Gray 
Arnold 0. Beckman Profess(n 
of Chemist1y 

John D. Balcleschwieler 
Professor of Chemist1)' 

Kai Zinn 
Associate Professor of Biology 

Stephen Taylor 
Assistant Professor of Computer 
Science 
B. Vincent ~IcKoy 
Professor of Chemistl)' 
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STUDENT 

Jennifer S. Ho 
Scanford Universir:y 
Junior, Bi 
Howard Hughes M edical i nstitute 

Heidi]. Hofer 
Senior, Ph 

Ryan S. Hoffman 
Colgace University 
Senior, Ge 

Justin H. Howell 
Senio1; Ay 

Jason C. Hsu 
Senio1; AMa/Ec 

Victor Y. Hsu 
Senio1; Bi 
H oward Hughes lvfedical l nslitule 

YufangHu 
Texas A&~-1 Universi ty 
Seni01; Ch 

Chou P. Hung 
Senior, B i 
H oward Hughes Medical lnstitute 

Andrew S. Huntington 
j unio1; Ch 
Richter Scholar 

Hoa T. Huynh 
Sophomore, Ay 
Richter Scholar 

Xinh X. Huynh 
Senior, Ph 

Mi1111eola P. Ingersoll 
Stanford C nive rsitv 
So/1homore · 
First Quadrant C01poration 
sum; Fellow 
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TOPIC 

So-ucture-function Relationship of Cyclic 
Nucleocide-gaced Channels 

Investigation of Soi l ChemiSUJ' .A.long a 
Climate Gradient 

Ephrata Fan as Earth-an alog to Mars Ares Vallis 

Processing and Analysis of IR Images of High 
Redshift 3C Radio Galaxies 

Experiments in Interdependent Markets 

The D rosophila Bithorax Complex 

Flow-Induced Alignment of Block Copolymers 

A Study of the Role of l\-Cadheiin in Synaptic 
Plasticity in the Adult Rat Hippocampus 

Characre1ization of Poly-L-Lysine Folate as a 
Carrier .Molecule for DNA Targeted at Human 
Cancer Cells 

Effects of Lattice Strain on the Giant 
Magnetoresiscance of Mangan ite 
(Lao. 7Cao_3MnOx) and Cobaltite 
(Lao.sCoo.s~foOx) T hin Films 

A Prntotype Neutron Counter to Investigate 
Fast Neutron Produccion from 100-250 GeV 
:Yiuon Interactions with l\uclei Using the 
CER.t'\' SPS l'v12 Muon Beam 

Bidding for Compute r Time 

RESEARCH SPONSOR 

H enry A. Lester 
Professor of Biology 

Oliver A. Chadwick 
Research Scientist, }PL 

Matthew P. Golombeck 
1Wars Pathfinder Project Scientist, 
]PL 

Peter Eisenhardt 
M ember of the Technical Staff; 
]PL 

Charles R. Plott 
Edward S. H arkness Professor of 
Economics and Political Science 

Edward B. Lewis 
Thomas H unt Mo1gan Professo-r 
of Biology, Emeritus 

Julia A. Kornfield 
Associate Profess(Jr of Chemical 
Engineering 

E1in M. Schmnan 
Assistant Professor of Biology 

John D. Bald eschwieler 
Professor of Chemisl1)' 

Nai-Chang Yeh 
Assistant Professor of Ph:i:sics 

Fe!Lx H . Boehm 
1Viltiam L. Valentine Professor 
of Physics 

Da\'id Leinweber 
Direct01; First Quadrant 
Cmporation 
Scott E. Page 
Assistant Professor of Economics 



STUDENT 

Hiroshi Ishii 
Sophomore, EE 
Richter Scholar 

Roman Jarosiewi cz 
Senior, ME 
Dr. Chandler C. Ross SURF Fellowship 

Patrick D.Jewell 
Soj1hdmore, Ph 

Lin Z.Jia 
Junio1; Bi 
H oward Hughes M edical lnslitute 

Alexis A1. Johnson 
Soj1/w11wre, EnvE 

Elizabeth D. Johnson 
Junior, E4S 

Neil C. Jones 
Sophomore, Ch 

Prakash J. Jothee 
Reed College 
Senio1; Ch/Ph 

N. Jv.G.1\1.M". Kanchana 
J imim; EE 

Anumag R. Kansai 
.funim; ChE 
NASA SURF Fellow 

Adil M. Karim 
Senim; APh 

Bria11 L. Katon 
Senim; EAS/Ec 
Mr. and A'frs. Victor V. \!eysey 
SlJRF Fellow 

Ke1111eth A. Kharma 
junior, ChE 
Samuel P. and Fran ces Krown 
SURF Endowment Fund 

TOPIC 

Creation of Software for a SQUID 
l\fagnetometer System 

Active Control of the Rijke Tube 

A Sampling of 1'\ew Millennium Activities 
atJPL 

Localization by lmmunocytochemistry· of 
Postsynaptic Density Proteins in Dissociated 
Hippocampal Neurons 

Kid Sat 

TransferringJPL Technology to the 
Private Sector 

The Synthesis of Cobalt Acacen Derivatives 
as Drugs 

Laser-Induced Fluorescence Spectroscopy 
of Al...H2 van der Waals Systems 

Two and Three Dimensional Disffete-Element 
Soft Particle Simulation 

Kinetic Modeling of the Impact of Comet 
Shoemaker-Levy 9 with.Jupiter 

Application of Optical Reflectometry to the 
Identification of Biological Cells 

Welfare Policy Decision Making, a ~ew 
Approach? 

Poly-L-lysine Directed Microencapsulation 
of Isle t of Langerhans Cells 

RESEARCH SPONSOR 

Joseph L. Kirschvink 
Professor of Geobiology 

Fred E.C. Cu lick 
Professor of Mechanical 
Engineering and J et Projndsion 

Michael Hecht 
Member of lhe Technical Staff, 
]PL 

Mary B. Kennedy 
Professor of Biology 

JoBea Way 
Al ember of the Technical Staff, 

.JPL 

Joan C. Horvath 
Commercial Programs Liaison 
Office1; ]PL 

Ha1Ty B. Gray 
Arnold 0. Beckman Professor 
of Chemistry 

:Ylitchio Okumura 
Associate Professor of Chemical 
Physics 

Melany L. Hun t 
A ssociate Professor of Mechanical 
E ngineering 

Yuk L. Yung 
Professor of PlanetaJ)' Science 

Michael S. Shumate 
Lectu rer in 0/Jtics 

D. Roderick Kiewier 
Professor of Political Science 

.Jeffrey A. Hubbell 
Professor of Chemical Engineeiing 
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STUD ENT 

Brian S. Kim 
Senio1; Bi 
Howard Hughes 1Hedical Institute 

Diana D. King 
Sophomore, Ch 

John D. King 
Senior, NIE 

AdamK Kisor 
University of California, San Diego 
Junio1; Cognitive Science/ Visual Arts 

Kimberly L. Komisarek 
Senior, Ch 
Class of '36 Endowment Fund 

Vincent]. Kong 
Sophomore, Ph 

Arvindh Krishnaswamy 
Senior, EE/Ph 
Richter Scholar 

Roshan M. Kumar 
Senio1; Bi/Ch 
Smnuel P. and Frances Krown 
SlIRF Endowment Fund 

Karen Kustedjo 
Seni01; Ch 
Bristol-Myers Endowment Fellowshi/1 

Donald Y. Kwak 
J1m io1; ME 

Kelvin Y. Kwan 
Juni01; Bi 
Richter Scholar 

WaiP. Kwan 
Junior, Ch/EnvE 
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TOPIC 

Analysis ofForse-1 in the Early Brain 
De,·elopmen t of Rat Embryos 

Femtochemistry Studies 

Modification of an Elecrrical Aerosol 
Analyzer/ Electrometer System 

Development of Thin Films for Use in 
Thermoelectric Infrared De tectors 

Scanning Chemical Microscopy: An Atomic 
Force Microscope Study of Chemically 
Patterned Surfaces 

X-Ray Emissions in Solar Flares 

Helicopter Conrrol 

Purification, Characterization, and 
Crystallization of the Xenojms Upstream Binding 
Factor Protein - Towards a High-Resolution 
Crystal Structure 

Design and Synthesis of Optimized Nonlinear 
Optical (NLO) Compounds 

Inflatable Reflecting Integrated Strucrure 
(IRIS) 

Bending and Flexibility of DNA at Replication 
Origins 

Copper Uptake by Type I r-.frrhanotroph 
Meth):lobac/er Albus BGS 

RESEARCH SPONSOR 

Paul H. Paue1·son 
Professor of Biolog;: 

Ahmed Zewail 
Linus Pauling Professor 
of Chemist1J 

Glen R. Cass 
Professor of Enviromnenlal 
Enginee1ing and iVIechanical 
Enginee1ing 
Richard C. Flagan 
Professor of Chemical Engineering 

Roger M. Williams 
Technical Group Leader,JPL 

John D. Baldeschwieler 
Professor of Chemistry 

H aimin Wang 
Senior Research Fellow in Solar 
Astronolll)' 

Rodney M.F. Goodman 
Professor of Elecl1ical Engineering 

Barry L. Sroddard 
Assistant lvlem.be1; Fred 
Hutchinson Cancer Research 
Center 
Douglas C. Rees 
Professor of Chemist1y 

Seth R. ~farder 
i\llember of the Beckman Institute 

Joel C. Sercel 
Program Elem.en/ i\!Ia11age1; }PL 

Judith L. Campbell 
Professor of Chemistry and 
Bio log;· 

l\fal)• E. Lidsrrom 
Professor of AfJfJlied Microbiolog;· 



STUDENT 

Eileen E. Lau 
Senior, EE 

Margaret D. Ledyard 
Harvard Cniversity 
Ju nior, Ch 

Charles C. Lee 
Senio1; Bi/ Ch 
Richter Scholar 

Jasmz C. Lee 
Senior, Bi 

Mina M. Leung 
Ju.nio1; ME/ CE 
Donald S. Clark SURF Endowment 
Fund 

Keng Guan Lim 
Imperial College 
junior, A e 

Robert H. Lin 
junior, EE 

Hansel Lo 
Senio1; ChE 

. Tao Long 
Sophomore, ChE 

Jeffrey C. Lowe 
Senior, ChE 
William N. Lacey SURF 
Endowment Fund 

Morrison R . Lucas 
Junim; ME 
Ford Motor Company SURF Fellow 

Anh Q. L)' 
Senior, EE 
H ilite, l nco1porated SURF Fellow 

TOPIC 

A 300-Watt 7-Megahertz Class E Solid-State 
Amplifier 

Synthesis and Characterization of Well 
Defined Polymers 

Investigation of a Putative Protein Tyrosine 
Kinase Receptor Gene in Sea Urchin 
Coelomocytes 

Co localization of Proteins in the Post-S}'naptic 
Density 

Optical Requirements for in vivo Microscopy: 
Lens Design 

Comparison of Near-Infrared Images of Jupiter 

Characterization of a High Power Laser as a 
Tool for Generating Patterned Masks 

Synthesis and Characterization of Vanadium 
Silicates with MEL Structure 

l\facromolecular Evolution 

Copper Exchange Char acteristic of ZS'.\1-5 and 
its Catalytic Activity in ::\0 Decomposition 

Silicon .Microproperties Project 

1. Oveniew of the Proposed US HDTV System 
2. Experimenting wi th the Vertical Blanking 
Interval Data in NTSC Broadcasts 

RESEARCH SPONSOR 

David B. Rutledge 
Professor of Electrical Engineering 

Robert H. Grubbs 
Victo1· and Elizabeth Atkins 
Professor of Chemisll)' 

L. Courtney Smitl1 
M ember of the Professional Staff 

'.\fary B. Kennedy 
Professor of Biology 

J. Harold \•Vayland 
Professor of Engineering Science, 
Emeiitus 

Glenn S. Orton 
M.ember of the Technical Staff, 
]PL 

Imran Mehdi 
M embei· of the T echnical Staff, 
]PL 

Yiark E. Da\is 
Wanen and Katharine Schlinger 
Prof essor of Chemical Enginee1i ng 

Frances H. Arnold 
Associate Professor of Chemical 
Enginee1ing 

Mark E. Davis 
Wa.iTen and Kathmine Schlingel' 
Professor of Chemical Engineeiing 

Yu-Chong Tai 
Assistant Professor of Elec/'1ical 
Engineering 

Wing Leung 
President, H ilite, lncmporated 
Michelle Effros 
Assistant Professor of Electrical 
Enginee1ing 
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STUDENT 

Jeffrey]. Mach 
Senior, Ae 
Lester Lees Aeronautics SURF 
Fellowship 

Rnlzul Malhotra 
Senior, Ph 

Noah Malmstadt 
junior, ChE 
Richter Scholar 

Peter]. Manca 
Senio1; Ph 
No1them California Associates 
SURF Endowment Fund 

Scott Mandelsohn 
Sophomore, CS 
NASA SURF Fellow 

Jeremiah M. Ma11S 
Sophomore, APh 

Christopher R Marsh 
Seni01; ME 
Mr. James A. Ross S f.JRF Fellow 

Nathan J. Mates 
Senior, EAS 
Mr. and Mrs. Douglas B. Nickerson 
SURF Fellow 

Sean P. J\1auch 
Senior, AMa 
Richter Scholar 

Sebastian M. Maurer 
Seni01; Ph 
Richter Scholar 

Caer-Eve Mc Cabe 
University of Leicester 
Seni01; Ph 

Alan L. Mc Conchie 
junior, Ay 
Dr. Arden L. Albee SURF Fellow 

22 

TOPIC 

The Study of Combustion Ddven Shock Tube 
Flows with Laser-Induced Thermal Acoustics 

Evaluation of th e Rad iation Pattern Outside a 
Dielecmc Hyperhemisphere Due to a Twin-Slot 
An tenna at the Base 

An Assay of the Stereoregularity of Four 
Enzymes in a Nonbiological Environment 

Resonance Cones on a Tokamak Edge 

\ 1\iaves from the Impacts of Shoemaker-Levy 9 
with Jupite r 

Data Archival Retrieval and Enhancement 
Generalized 

Silicon :Ylicroproperties Project 

Improving Scientific Visualizations 

A Text for AJ.\fa 95b 

Vortex Pinning by Cylindrical Defects in Type-II 
Superconductors - Numeri cal Solutions to the 
Ginzburg-Landau Equations 

Measuring Pollution: The Development of an 
Engineering Curriculum 

Analysis of Topographic Profiles 

R ESEARCH SPONSOR 

Hans G. Hornung 
Kellyj ohnson Professor of 
Aeronautics; Directo1; GALCIT 

Jonas Zmuiclzinas 
Assistant Professor of Ph)'sics 

Frances H . Arnold 
Associate Professor of Chemical 
Engineering 

Paul M. Bellan 
Professor of AjJjJlied Physics 

Andrew P. Ingersoll 
Professor of Pla.netaiy Science 

Susan W. Hess 
Acting Technical Group 
S11perviso1; ]PL 

Yu-Chong Tai 
Assistant Professar of Electrical 
Engineering 

Stephen Taylor 
Assistant Professor of Computer 
Science 

Philip G. Saffman 
Theodore von Kannan Professor 
of Applied Niathematics and 
Aeronautics 

:\lai-Chang Yeh 
Assistant Professor of Physics 
Thomas A. Tombrello 
Professor of Ph)'Sics 

Paul A. Robinson ,J r. 
Professor of Ph)'siCS, Principia 
College 

Brian P. Wernicke 
Professor of Geology 



STUDENT 

Michael]. Medaglia 
Senio1; CS 

Pedro P. Melo 
California State Cniversiry, 
Los Angeles 
Senim; EE 
MURF 

Nick A. Melosh 
Harvey l\fodd College 
Senim; Ch 

Jeffrey C. Miller 
Junior, Bi 
H oward Hughes Medical Institute 

Jennifer A. Miller 
Senim; Ch 
Mrs. Hannah Bradley S(JRF Fellow 

Tessa R. Miller 
Junior, Bi 
Thomas Hunt Morgan SURF 
Endowment Fund 

Christina Molodowitch 
Sophomore, Ch 
Afr. and J'vlrs. Downie D. Muil; 111 
SURF Fellow 

Penny L. Muir 
Senior, EAS 

Laura M . 1\111iioz 
Junior, ME 

Esmeralda. Nava 
Senior, EAS 
Ri.chter Scholar 

Bradley D. Nelson 
SojJhomore, EAS 

Pauline C. Ng 
Jitnio1; Bi 
Howard Hughes lHedical Institute 

TOPIC 

The Chemistry Animation Project 

Building an Experimental Platform for Analog 
VLSI Ylotion Sensors 

A ?vfodel of Ocean Curren ts in the 
Pacific Ocean 

Incorporation of Caged Compounds into the 
Acetylcholine Receptor 

Copper L"ptake in the Type I Methanotroph 
Meth)'lomicrobium a/bus BGS 

Genetic Analysis of S. Purpitratus Population 
Dynamics 

Investigation of the Arrhenius Activation 
Energy of the Rotation About the C(O)-N Bond 
in ~.N-Dimethylfom1amide Through NMR 
Specu-oscopy 

Pollution Modeling Projects for High School 
Science Classes 

Inflatable Structures Technology 

Measuring Success of Caltech YESS 

XHawk Project 

Sequencing of the Structural Protein Region 
of the Mayaro Virus 

RESEARCH SPONSOR 

Nathan S. Lewis 
Professor of Chemist1y 

Christof Koch 
Professor of Comfmta.tion and 
iVeural Systems 

Victor Zlotnicki 
Resem·ch Scientist, ]PL 

Henry A. Lester 
Professor of Biology 

James]. Morgan 
1"1arvin L. Goldbe1ger Professor 
of Environmental Engineering 
Science 

R. Andrew Cameron 
Senior Research Associate 
in Biology 

John D. Roberts 
Institute Professor of Chemist1y, 
Emeritus 

Paul A. Robinson, Jr. 
Professor of Physics, Princij;ia 
College 

Joel C. Sercel 
Program E lement Manager, ]PL 

James l\f. Bower 
Associate Professor of Biology 

Stephen Taylor 
A.ssistant Professor of Computer 
Science 

Ellen G. Strauss 
Senior Research Associate 
in Biology 
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STUDENT 

Scott C. Noble 
]univr, Ph 
Mr. and lvlrs. Ralph W Jones 
SURF Fellow 

Barbara A. Novak 
Sophomvre, Bi 
Howard Hughes JVledical Institute 

Sarah]. Osborne 
University of Leicester 
Jun io1; Ph 

Siddhartha Padmanabha 
Sophomore, Bi 
Richter Scholar 

Navin T. Parasram 
University of London 
]unio1; ME/EE 

Mercedes F. Paredes 
Han·ard-Radcliffe College 
Sophomore, Bioch 
M.URF 

Karlik C. Parija 
Drake University 
Junio1; CS/ Ma 

Jae [. Park 
junior, Ph 

FayFei Peng 
Sophomore, ChE 
Professor Fred1ick H. Shair 
SURF Endowment 

Alberta L. Perr,' 
Alabam a State University 
Senior, Bi 
MURF 

Arlene P. Pons 
junio1; ChE 
AeroVironment, Inc. SURF Fellow 
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TOPIC 

A Study on the Performance of the Crystal 
Calorimeter for BaBar at SLl\C 

Construction of a Full-length cDNA Clone of 
the Dengue Type 2 Viral Genome 

T he Development of an Interactive Welcome to 
the Data Distribution Laboratory on a Compact 
Disc 

The Honeybee's Sensitivity to DC-Anomalies in 
the Earth's :Y1agnetic Field 

Ekman vs. Geostrophic Currents in Equatorial 
Pacific 

Making Prp's 9, 11, and 21 Detectable in the 
Spliceosome 

RESEARCH SPONSOR 

Ren-Yuan Zhu 
Senior Research Associate 
in Physics 

James H. Strauss 
Ethel lVilson Bowles and Robe1t 
Bowles Professor of Biology 

Susan W. Hess 
Acting Technical Group 
Supei11is01; ]PL 

J oseph L. Kirschvink 
Professor of Geobiolog;' 

Victor Zlotnicki 
Research Scientist, ]PL 

J ohn N. Abelson 
George Beadle Professor of Biolog;1 

Temporal Evolution of Tropospheric Glenn S. Orton 
Temperature Perturbations Resulting from the Member of the Technical Staff, 
Impact of Comet Shoemaker-Levy 9 with Jupiter ]PL 

Grating Shadows and their Application to Cavity 
QED - or - Here's Looking at You, QED 

Steady Shear Viscosities of Hydrogen Bond 
Associating Polymers, Using a Zimm Viscometer 

Specification of Pigment Cells in the Purple 
Sea Crchin 

Design Specifications of the P205 Electrolytic 
Cell for L'se as an Atmospheric Moisture 
Detector 

H.Jeff Kimble 
Professor of Physics 

Julia A. Kornfield 
Associate Professor of Chemica.l 
Enginee1ing 

Eric H . Davidson 
Norman Chandler Professor 
of Cell Biolog;· 

Paul B. MacCready, Jr. 
Chairman, Aero Vironment, Inc. 
Geoffrey A. Blake 
Associate Professor of 
Cosmochem.ist1)' 



STUDENT 

Amy W Poon 
Universi ty of California, Davis 
Soplwnwre, Bi 
Howard Hughes M edical Institute 

Alice L. Presley 
Southwest i'v1issouri State Universit:v 
Senior, .Ch 

Elizabeth M. Price 
Senior, EAS 
iWr. and Mrs. Robert L. Noland 
SURF Fellow 

Wei Qin 
Junio1; EE 
Richter Scholar 

James]. Qy.allen 
Junio1; Ch 

Aimee L. Quan 
Senior, Bi 
Howard Hughes i\!Iedical Institute 

Priyamvada Rai 
Junior, Bi 
Howard Hughes i\!Iedical Institute 

Anandi Raman 
Senior, Bi/Ch 
Samuel P. and Frances Krown 
SURF Endowment Fund 

Adam C. Readhead 
University of California at Berkeley 
Sophomore 
H oward Hughes iWedical Institu te 

Evan] . Reed 
Sophomore, APh 
Sidney R. and Nancy 1''1. Petersen 
SURF Endowment 

David R. Relyea 
Junior, Ph 
Dr. York L iao SURF Fellow 

TOPIC 

The Role of BDNF in Xenopus Visual System 
Development 

Resolution of 2-amino-2'-hydroxy-l, l '-binaphthyl 

RESEARCH SPONSOR 

Susana Cohen-Col) ' 
Senior Research Fellow in Biolog;' 
Scott E. Fraser 
Anna L. Rosen Professor of 
Biol.ogy 

Erick M. Carreira 
Assistant Professor of Chemistry 

Isolation and Characterization of a Copper Mai)' E. Lidstrom 
Repressible Protein, Possib ly Involved in Copper Professor of Applied M icrobiolog;· 
Transport in M ethyl.omicrobium albus BG8 

Olfaction Data Analysis 

Sy11thesis of Hexadeca-buto>..J'anthralocyanine 

Expression and Investigation of the 
Strong;rlocentrotus purpuratus Transcription 
Enhancer Factor (SpTEF-1 ) 

Study of the Influence of MEIAS Mutation in 
l'v1itochondrial (Mt) Di\A on Expression of the 
Three Isoforms of the Adp/ Atp Translocase 

Progress Towards the Structural Elucidation of 
lvfolecular Recognition 

SSLP i\fapping of MultifJeta/.a 

Lattice Gas Cellular Automata with Almost 
Periodic Initial Conditions 

A Study of the Charge Properties of Resistive 
Plate Counters (RPCs) 

Rodney M.F. Goodman 
Professor of Electrical Engineering 

Seth R. Marder 
l'vfember of the Beckman Institute 

Jun Xian 
Research Fell.ow in Biolog;• 

Giuseppe Attai·di 
Grace C. Steele Professor of 
lviolecular Biolog;r 

Roland K. Strong 
Assistant 1Wembe1; Fred 
Hutchinson Cancer Research 
Center 
Pamela Bjorkman 
Assistant Professor of Biolog;1 

Elliot ~L Meyerowitz 
Professor of Biolog;1 

Oliver Knill 
Olga T ausky -John Todd 
Instructor in Nlathematics 

Douglas Michael 
Senior Research Fellow in Physics 
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STUDENT 

Kimberly K. Riley 
Iowa Seate University 
Senio1; Zoology 
Howard Hughes Medical Institute 

josef D. Ringgenberg 
Senio1; Ch 
Ernest H. Swift SURF Endowment 
Fund 

Albert R. Robinson ill 
C niversiry of Florida 
Senio1; EE 
M.URF 

Anil Roapnarine 
Senior, EAS 

Shane D. Ross 
Sophomore, Ph/Ay 

Lee G. Rumsey 
Sophomore, EE 
Mr. and Mrs. Robert L. Noland 
SURF Fellow 

Joshua]. Sacks 
Sophomore, EAS 

Saurabh Saha 
SffjJhomore, Bi 

Anna M. Salazar 
Junior, Bi 
Howard Hughes Medical Institute 

Maria F. Satterwhite 
Sophomore, Ch 
Richter Scholar 

Gina L . Serraiocco 
Junior, Bi 
Howard Hughes iVIedical Institute 
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TOPIC 

Using Green Fluorescem Protein to Visualize 
i'\eurons 

Studies Directed Toward a Synthesis of 
Chebulagic Acid 

Muscle lVIodeling: Behavior of an ElbowJoim 
Determined by Physical Properties 

The Chemistry Animation Project 

Dynamics of Libration Point Orbits in the 
Earth-Moon-Sun System 

Observation of Microstructures Using Photon 
Scanning-Tunneling Microscopy 

The Chemistry Animation Project 

Gene Expression and Protein Localization in 
Leishmania 

RESEARCH SPONSOR 

Steven M. Potter 
Research Fellow in Biolog;' 

Erick .M. Carreira 
Assistant Profeswr of Chemist7)' 

John]. Hopfield 
Roscoe C. Dickinson Professor 
of Chemist1y and Biolog;• 

:\1athan S. Lewis 
Professor of Chemist1y 

Andrew E. Lange 
Professor of Physics 

Axel Scherer 
Associate Professor of Electrical 
Engineering 

:\lathan S. Lewis 
Professor of Chemist1y 

Stephen M. Beverley 
Hsien ~\lu. and Daisy Yen Wu 
Professor of Biological Chemisf:IJ 
and Nlolecular Pharnzacology, 
Harvard i\iledical School 
Yleh·in I. Simon 
Anne P. and BenjaminF. 
Biaggini Professor of Biological 
Sciences 

Determining R.J"JA Binding Acti\ity in Truncated J ohn :\1. Abelson 
DbpA and PRP22 George Beadle Professor of Biolog;r 

T he Strength of an Unusual Base Pairing 
Interaction in D:\1A: Binding of Protonated 
Cytosine to Cytosine 

Finding CLARK KENT 

J esse L. Beauchamp 
Professor of Chemist1y 

Elliot rvL \'Ieyerowirz 
Professor of Biology 



STUDENT 

Barry Z. Shapi:ra 
Sophomore, Ch 
McGaw, I ncorporated STJRF Fellow 

Fred Shic 
Senio1; EE/CS 

Kamza Shimizu 
Junior, EE 

Smyiv M. Shrestha 
Seni01; EE 
Kinemelrics, Inc. SURF Fellow 

Jessica S. Sidman 
Scripps College 
Seni01; Al\tla 

Alison E. Slemp 
Senior, Bi/ Hist01y 
Airs. Vernon L. Bmrell SURF Fellow 

David A. Smith 
Senior, A1a. 

Douglas A. Smith 
Rensselaer Polytechnic Institute 
Junior, EE 

Geoffrey R. Smith 
Sophomore, APh 
DA TA T.4PE, Incorporated 
SURF Fellow 

Ethan G. Snyder-Frey 
SojJhomore, Bi/CS 
lv'orthem California Associates 
SURF Endowment Fund 

Srdjan D. Sobajic 
Senior, EE 
Richter Scholar 

Edwin Soedamiadji 
Senior, EE 

TOPIC 

Calcium Activity in Amino Acid Solutions 

The Chemistry· Animation Project 

Signature Recognition of Sonar Signals Using 
i·Vavelet Transforms 

Removal of Non-casual Finite Impulse Response 
Filter Response from Digital Seismic Records 

An Analysis ofTrnposphe1-ic Propagation Noise 

Biomedical Research: A Look at the City of 
Hope and the Beckman Research Institute 

Manipulability :tvieasures of Common Social 
Choice Functions 

Creating Fun and Interesting Curriculum 
Supplements for High School Science 

l\faximizing Throughput from an In tel Paragon 
via Hi.PP! 

Influences on the Conformational Equilibrium 
of Succinic Acid and Related Compounds 

Fresnel Con-elators in DuPom Phoropolymer 

Four Frequency Nondegenerate Parametric 
Oscillator 

RESEARCH SPONSOR 

Manfred Heinz Fleschar 
Research and Development 
Directo1; J\1cGaw, lnc01porated 
John D. Baldeschwieler 
Professor of Chemist!)' 

Nathan S. Lewis 
Professor of Chemist1)' 

Brian Lau 
iWember of the Technical Staff, 
]PL 

Ian Standlev 
Vice President of Engineering, 
Kinemetrics, Inc. 
Ramin Sadr 
Member of the Technical Staff, 
]PL 

John ill. Armstrong 
iWember of the Technical Staff, 
]PL 

Diana L. Barkan 
Assistant Professor of Hist01)' 

Richard D. Mc Kelvey 
Professor of Political Science 

Paul A. Robinson, Jr. 
Professor of Ph)'sics, Principia 
College 

Manny Soria 
Program Alanagei; 
DATA.TAPE, Incorporated 
Roy D. Williams 
Senior Staff Scienti.st 

John D. Roberts 
Institute Professor of Chemist1y, 
Emeritu.s 

Demetri Psal tis 
Professor of Electrical Engineering 

Vv'illiam B. Bridges 
CarlF Braun Professor of 
Engineeiing 
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STUDENT 

David A. W. Soergel 
Junior, CS/ ClvS 
Richter Scholar 

Sen Song 
University of Mississippi 
Seni01; Bi/ Ch 
Howard Hughes 1\lledical Institute 

Devabhaktu11i Srikrishna 
Senior, Nia 

Michael D. Stage 
Junio1; Ph 
NASA SURF Fellow 

Benjamin E. Sugennan 
Occidenta l College 
Senior, Ph/French 

Ki-Young Suh 
]uni01; Bi 
Howard Hughes Medical Institute 

Toufic M. Suidan 
Junior, Ph/ AMa 

Vivek A. Sujan 
Senior, ME 
Richter Scholar 

Leonard Sung 
Sophomore, Ph 
NASA SURF Fellow 

Philip M. Sutton 
j unior, CS 

Yekaterina Talmazan 
juni01; CE 
Richter Scholar 

Haiyun Tang 
Senior, APh 

Oare lvl. Tector 
University of Leicester 
]uni01; Ph/ Space Science 
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TOPIC 

Family Planning Incentives: A Global :VIodel 

Occlusion of BDNF and :>lT-3 in Their Long­
term Potentiating Effects 

Algorithms for a Quantum Computer 

Jets, Spicules, and l\fagnetic Tubes on the 
Quiet Sun 

Kinematic Structure in the Circumstellar 
Outflows of the AGB Carbon Star V Hydra 
Using High-Resolution Spectroscopy of the 
4.6µm CO Lines 

The Role ofDbf4 in the Activation ofCdc7, 
a Protein Kinase, Involved in the Initiation 
of DNA Replication 

Dynamical Systems: Chemical Applications 

Optoelectronic and Photogrammetric 3-D 
Surface Geometl)' Acquisition System 

Developing an Automated Search for Clusters 
of Galaxies 

Rendering Furry Surfaces Using Texels 

Software Development for Applications in 
Thermodynamic Analysis 

Optical Clock Recovery from NRZ Formatted 
Data 

A Study of Elecn·on Precipita tion from the 
Radiation Belts as a Result of Seismological 
Activity 

RESEARCH SPONSOR 

Fernando I. Elichirigoity 
Ahmanson Postdoctoral 
Instmctor in Histo1)' 

Erin :V1. Schuman 
Assistant Professor of BiolOfJ' 

John P. Preskill 
Professor of Theoretical Physics 

Haimin Wang 
Seniar Research Fellow in Solar 
Astronomy 

Raghvendra Sahai 
N.R C. Senior Resident Research 
A.ssociate, ]PL 

Judith L. Campbell 
Professar of Chemistry' and 
Biol.ogy 

Stephen R. v\iiggins 
Professor of Theoretical Physics 

Erik K. Amonsson 
Associate Prof essar of i'viechanical 
Engineering 

S. George Djorgovski 
Associate Professar of Astronomy 

Alan H . Barr 
Associate Professor of Computer 
Science 

David G. Good,vin 
Associate Professor of Mechanical 
Engineering and Applied Physics 

Kerry J. Vahala 
Associate Professor of Applied 
Physics 

Richard Selesnick 
Seniar Research Fellow in Physics 



STUDENT 

Michael M . Tice 
Junio1; EnvE 
Logicon RDA SlJRF Fellow 

Samson]. Timoner 
Juni01; A.Ph 
The Caltech Alumni Association 
SURF Fellow 

Giorgio D. Torrieri 
Oriel College, Oxford University 
SojJhomore, Ph 

Joseph C. Trela 
Seni01; PlSc 

James M. Tumer 
Sophomcm!, Ch 
A1thur R. Adams SlJRF Fellowship 

Maria L. Ufret-Vincenty 
University of Puerto Rico 
at Humacao 
Senior, lndust1ial Ch 
IVIURF 

Elwyn T. Uy 
Junio1; A.Ph 

Anna N. Varshavsky 
Sophomore, Bi 
Howard Hughes Medical Institute 

Kenneth A. Walsh 
Senio1; EE 
Allied Signal SURF Fellow 

David Wang 
Senior, Bi 
Samuel P. and Frances Krown 
SURF Endowment Fund 

Michael C. Wang 
Junior, Ph 

D. William Ward, jr. 
Principia College 
Sophomore 

TOPIC 

Enhancement of Digital Dental X-Rays 

Making Small Holes: Anodic Oxidation of 
Aluminum as a Method on ~anofabrication 

Analysis of the Images of the Impact of Comet 
Shoemaker-Levy 9 on Jupiter 

Analysis of Water Vapor Data from the 
Shoemaker-Levy 9 Impact 

Increasing the DI\A Binding Specificity of 
Pyrrole/ Imidazole Polyamides 

Synthesis and Kinetic Studies of Peptide 
Inhibitors f01· Oligosaccharide Transferase 

T he Chemistry Animation Project 

Construction of Genomic Library of Saururus 

Flexible Silicon Subsu-ates for Micro Elecu-o 
Mechanical Systems 

Screening and Preliminal)' Ch aracterization 
of Cell Surface Proteins that Play a Role in 
Assembling the I\ervous System , II 

Photometry of the Coma Gala..xy Cluste r 

Building Your Own rviusical Instrument 

RESEARCH SPONSOR 

Gregg \•\lilensky 
Senior Scienlist, Logicon RDA 
Rodney :Yf.F. Goodman 
Professor of Electrical Engineering 

Axel Scherer 
Associate Professor of Electrical 
Enginee1ing 

Glenn S. Orton 
Member of the Technical Staff, 
]PL 

Peter v\iannier 
Research Scientist, ]PL 

Peter B. Deffan 
Bren Professor of Chemist·1y 

Barbara Imperiali 
Assistant Professor of CliemistiJ 

Tathan S. Lewis 
Professor of Chemistry 

Elizabeth A. Zimmer 
Principal lnvestiga/01; 
Smithsonian Laborato1)' of 
Molecular Systematics, 
Smithsonian Institution 

Yu-Chong Tai 
Assistanl Professor of Elect1ical 
Engineering 

William]. Dreyer 
Professor of Biolog;: 

Peter Eisenhardt 
Member of the Technical Staff, 
]PL 

Paul A. Robinson , J r. 
Professor of Physics, PrincifJia 
College 
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STUDENT 

Samuel M . Webb 
Senio1; GeCh/EnvE 
J\llr. Robe1t M. Abbe;' SURF Fellow 

PeterD. Wei 
Wesleyan Cniversity 
Juni01; Ch 

Sindy H. Wei 
SojJhomore, Bi 
Samuel P. and Frances Krown 
Su'RF Endowment Fund 

Jon R Wesselmami 
Senio1; .4Ph 
A1thur Rodi SURF E ndowment 

Eileen R Wexler 
j unio1; Ch 

Lyndie R. Williamson 
Seni01; APh 

Jeanne i\lf. Wilson 
Sophomore, Bi 

David V. Winkler 
Sophomore, EE 

Ford Long Wong 
Imperial College 
Seni01; EE 

Jonathan L. Woodring 
Cniversiry of Southern California 
J uni01; CS 

Jing Xu 
Sophomore, Ph/ iVIa 

Grace Yang 
Sophomore, Ch/Bi 

Winston C. Yang 
J unio1; Ma 
Richter Scholar 
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TOPIC 

The Development of a HPLC/ ICP-l\JS Method 
for the Determination of Ultra-trace Amounts 
of Fe(II) in Atmospheric Aerosols 

Equilibration Studies of 2-(2-
PyTidyl) Ethylphosphonic Acid Usi ng 15N l\:VIR 
Spectroscopy 

Rotational Conformations of p- Alanine from 
NlVIR Spectroscopy 

High-Resolution Liquid Crystal Beam Steerer 

Development of the ASF / JPL World V11ide ·w eb 
Presence 

Align ment and Test of an Optical 
Communications Demonstration 

Search for Promo ter of ot:tl. in Zebrafish 

The Chemistry Animation Project 

Data Reduction .\fanager (DRM) Enhanced 
Capabilities for Studying Shoemaker-Levy 9 Data 

Kid Sat 

Emissi,iry Measurements of Reflective Surfaces 
at Near-~i llimeter Waveleng ths 

The Kin etics and Folding of Saccharomyces 
cerevisiae Mutant \Vild Type (\\Tf) cytochrome c 

Tessella tions, Tilings, and Polyominoes 

RESEARCH SPONSOR 

:'vtichael R. Hoffmann 
Professor of Environmental 
Chemist I)' 

J ohn D. Roberts 
Institute Professor of ChemistiJ, 
Em.e1itus 

John D. Roberts 
Institute Professor of Chemist1)', 
Emeritus 

Demetri Psaltis 
Professor of Elect-rical Engineering 

Benjamin Holt 
R.esearch Scientist, ]PL 

Tsun-Yee Yan 
Technical Group Leadei;JPL 

Lee D. Peachey 
Professor of BiologJ, Univei·sil)' of 
Penns')'lvania 
Scott E. Fraser 
A n na L. Rosen Professor 
of Biolog)' 

Nathan S. Lewis 
Professor of Chemisl1J 

Glenn S. Orton 
M ernbei· of the Technical Staff, 
]PL 

JoBea Way 
Member of the Technical Staff, 
]PL 

A.ndrew E. Lange 
Professor of PhJsics 

Harry B. Gray 
Arnold 0. Beckman Professor 
of Chemistry 

Richard ~vf. Wilson 
Professor of M athematics 



STUD ENT 

Diying Yao 
Hastings College 
Senior, Bioch 

Johanna A. Yao 
Sophomore, Ch 
Arthur R. Adams SURF FellowshijJ 

Nam C. Yu 
Senio1;. Bi 

jian Zhang 
Seni01; Bi 
Howard Hughes Niedical Institute 

Ning Zhang 
Seni01; APh 
NASA SURF Fellow 

Xinla11 Zhou 
Senio1; Ph 
Richter Scholar 

David D. Zito 
j unio1; ME 
Toshi Kubota Aeronautics 
SURF Fellows/up 

Lavi R. Zuhal 
University of lVIaryland 
Senior, A.e 

Ac Ac:ron;wrics 
. \~la Applied '.\lathcmatics 
APh Appl ied Physics 
Ay Astronom~' 
ni Biology 
Bio Ph Biophysics 
CE Ci,·il Engineering 
Ch Chemistry 
ChE Chemical Engineering 

TOPIC 

Purification and Characterization of the 
Drop-Dead Drosophila Protein 

Novel Complexes of O smium as Molecular 
Probes for DNA: Preparation and 
Characterization 

O ligomeric Structme of the Neuronal GABA 
Transporter, CATI 

Using Ylonoclonal Antibodies to Clone Genes 
Coding fo r Embryonic Cell Surface Receptor 
Proteins 

A Computer-Controlled High Speed P}Tometer 
for Undercooli ng lVleastffements on Glassy 
1etals 

Heating Rate with Correlated-k . .fethod 

Flange and Particle Performance in Spool-<lri,·e 
Solid Pumps 

Investigation of a Turbulent Bounda!}' Layer 
{;sing Digital Particle Image Velocimetry 
(DPIV) 

R ES EARCH SPONSOR 

Seymour Benzer 
James G. Boswell Professor 
of Neuroscience, Emeritus 

J acqueline K. Barton 
Professor of Chemist!)' 

Henry A. Lester 
Professor of Biology 

' •Villiam J. Dreyer 
Professor of BiologJ 

William L.Johnson 
Ruben and Donna lVlettler 
Professor of Engi,neering 
and Applied Science 

Yuk L. Yung 
Professor of Planetm)' Science 

Melany L. Hunt 
A.ssoci~te Professor of Mecizanical 
Engi,neering 

:Vtoneza Gharib 
Professor of Aeronautics 

c~s Compmalion & :\cural S~-stcms Geo Ch Geochemistry 
cs Computer Science Lie Lilcrau1rc 
E.AS Engineering & Applied Science :via ~lathcma1ics 

£c Economics .\I E ~ lechanical Engineering 
EE Elecu;cal Engineering Ph Plwsic.s 
Eng Engineering P.!'\' P~ychology 

En\' £11,·ironmental Engineering PISc Planei.ary Science 
Cc Geo IQ)()· SS Social Science 
Cc Ph Geophysics 
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T 
1995 SURF DONORS 

he success of the Summer 
Undergraduate Research 
Fellowships program is evidenced 
by the generous support it receives 
each year. Donations of all sizes are 
important to keep SURF the model 
program it has grown to be. Our 
students benefit directly from the 
gifts of individual donors, corpora­
tions, and foundations who provide 
funds which help pay for student 
stipends. 

This summer friends of the program 
issued a challenge for SURF to raise 
two endowments to be matched by a 
third. Endowment gifts of $100,000 
or more \Vil! ensure at least one 
student per year can share in the 
SURF expe1ience. An endowment 
fund can be named as the donor 
designates and may be made by 
bequest. Individuals 01- groups 
establishing an endowment will 
have th e chance to meet the student 
supported by the fund and their 
names will be listed with the 
students in the SURF annual report 
each year. 

An annual contribution of$3,600 
provides a student fellowship for a 
single year. Donors who contribute 
the amount of a stipend will have 
the opportunity to meet the student 
supported and will have their names 
listed wi th the students in the 
annual report the following 
summer. 

We thank the following donors for 
helping us make SL"RF '95 another 

exceptional year: 
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SURF Endowments 

i\rthur R. Adams SURF 
Fellowships 

B1istol-lVIyers Endowment 
Fellowship 

Class of '36 Endowmen t Fund 
Hugh F. and Audy Lou Colvin 

SURF Endowment Fellowship 
Hugh F. and Audy Lou Colvin 

Interna tional Fellowsh ip 
Endowment 

Flin uidge Foundation SL"RF 
Edward ·w. Hughes SURF 

Endowment 
Samuel P. and Frances Krown 

SURF Endowment Fund 
Toshi Kubota Aeronautics SL"RF 

Fellowship 
Arthur E. Lame! Memorial 

SURF Fund 
William H. and Helen Lang 

SURF Endowment Fund 
Lester Lees Aeronautics SURF 

Fellowship 
Pe ter A. Lindstrom SURF 

Endowment 
Northern California Associates 

SURF Endowment Fund 
Donald S. Clark SURF 

Endowment Fund 
William N. Lacey SURF 

Endowment Fund 
Thomas Hunt :\-!organ SURF 

Endowment Fund 
A.rthur A. Noyes SURF 

Endowment Fund 
Sidney R. and Nancy l\f. Petersen 

SURF Endowment 
Arthur Rock SURF En dowment 
Ernest H. Swift SURF 

Endomnent Fund 
Professor Fredrick H. Shair SURF 

Endowment 
Erika C. Vote SURF Endowment 

Gifts to Endowments and 
Memorial Funds 
Toshi Kubota Aeronautics SURF 
Fellowship 
Dr. & l\frs. Eli Reshotko 

Arthur E. Lamel A1emorial SURF Fund 
Dr. Doryann L. Chasen 
Mrs. Arthur Lame] 

Lester L ees Aeronautics SURF Fellowship 
Mrs. Lester M. Lees 
Dr. & \frs. Eli Reshotko 

Peter A . Lindstrom SlJRF Endowment 
l\fr. Howard\:\!. Lindstrom 

Northern California Associates SURF 
Endowment Fund 
:\-Ir. & Mrs. W. B. Scarborough 

Sidney R and ]\Taney M . Petersen SURF 
Endowment 
Mr. & Mrs. Sidney R. Petersen 

D1: Chandler C. Ross Fellowship 
Mr. Edward 0. Ansell 
Mr. & :\-Irs. Langdon F. A}Tes 
.\fr. & :\-frs. R. F. Brodskv 
Mr. & .'vlrs. Frank]. Dolinski 
Mr. & Mrs. B. L. Dorman 
Mr. & Mrs. George H. Gilbrech 
Dr. & i\frs. Robert Gordon 
Mr. & l'vfrs. Carson E. Hawk 
Dr. 'v\Terner R. Kirchner 
Mr. & Mrs. Myron Lipow 
Mr. & \frs. George M. McRoberts 
Dr. & l\frs. Eli Mishuck 
Mrs. Sharon R. Ormsbee 
:\-Ir. & Mrs. Kenneth E. Price 
Dr. Ernest R. Roberts 
Mr. & Mrs. 'Villiam L. Rogers 
Mr. & Mrs. Gerald L. Starrh 
Mr. & Mrs. W. H. Ye tter 

H owell N. Tyson, S1: SlJRF Fund 
Dr. & f.frs. Thomas]. Tyson 



faika C. \lote SURF Endowment 
Ms . .\'l axine W. Ames 
Mr. & :Ylrs. Robert D. Barlass 
l\fr. & :\-!rs.John S. Barron 
Mr. & :Ylrs. William R. Bissell 
Mr. & :Ylrs.JeffD. Blakely 
Mr. & :\-!rs.John Bok 
Ms. Anna C. Brandt 
Mr. & Mrs. Ward B. Brewer 
Ms. Marilee Brewer 
Ms. Ylina J. Eide & 

:Yir. Bruce Bumble 
Dr. Thomas]. Cunningham 
:Yir. & :Ylrs. W. E. Davis 
Dr. & Mrs. Duane F. Dipprey 
:Ylr. & :Ylrs. Russell G. Dwyer 
'.\fr. & :Ylrs. Robert B. Dyclyk 
:Ylr. & Mrs. Will iam R. Ellenwood 
Ylr. & Mrs. Bruce C. Ericson 
:Yis. Charlene R. Esquiro 
'.\fr. & Mrs. Robert G. Forney 
.\fr. & Mrs. Frederick B. Foulger 
:Yir. & Mrs. T. H. Frederking 
'.\fr. & i'vlrs. Kirby A. Galt 
'.\fr. & i\'1rs. Jessie A. Gambill 
'.\fr. & i'vlrs. Paul G. Gordon, Jr. 
:Ylr. & iVIrs. Lynn G. Graves 
JPL Employees Recreation Club 
:Yfs. Terry Jo Johnson 
:Ylr. & Mrs. William J. Kaiser 
Ylr. Kengo Kawano 
:Y1r. & Mrs. Manin K. Kubota 
:Y1r. & Mrs. Carl Kukkonen 
.\ls. Linda L. Lelvis 
.\fr. & l\frs.James M. McCue 
:Ylr. & Mrs. William :Yi. Owens 
:Y1s. Sara J. Pearson 
i\ls. Judith Podosek 
:Ylr. & i'vlrs . .\'fichael P. Shandraw 
:Y1s. Cathe rine L. Shepard 
:Ylr. & Mrs. Timothy D. Sicilian o 
Ylr. & frs. Floyd D. Smith 
:Ylr. Ro land E. Stalder 
Mr. R. R. Stephenson 
Dr. Carol J. Vote 
Mr. & .\frs. Frederick C. Vote 
iVls. Barbara A. Wilson 
l\fr. & Mrs. George C. Wing 
Ms. Tina K. \ •Volf 
Mr. Kiyoshi Yamasaki, 

Misses Camilla & Jasmine 
Yamasaki 

Mr. & Mrs. Fi-eel A. Zapletal 

Unrestricted Gifts 
Mr. Robert Abbey* 
Dr. & Mrs. Lew Allen, Jr.* 
:Ylr. & :Ylrs. Robert]. Banning 
.\lrs. Vernon L. Barrett* 
Mr. & Mrs. Harry S. Blackiston,Jr. 
Dr. & lvlrs. Donald Blumenthal 
Dr. Marcella Bonsall 
:Ylrs. Hanna h Bradley* 
.\Ir. & .\frs. Alan .\IL Breakstone 
.\1r. Kenneth 0. Cartwright 
Yfr. Theodore C. Combs 
:Y1r. & :Ylrs. Phillip G. Cook 
Dr. & Mrs.Jan W. Dash 
Dr. Susan Ylurakami & 

:Ylr. Leroy J. Fisher 
Dr. Gregory]. Gahin 
:Ylr. & Mrs. Robert Henigson 
:Y1r. & Mrs. Carter Hunt 
Mr . .\fasah iko Inui 
Mr. & Mrs. Ralph vV.Jones* 
J\.Is. Trudy Bergen & 

Dr. Donald E. Keenan 
Mr. & Mrs. George S. Kenny 
Dr. & :Ylrs. Alexander Kossiakoff 
Mr. & Mrs. Robert G. Langsner 
i\fr. & Mrs. Carl V. Larson* 
Dr. York Liao* 
Mr. & Mrs.James A. McIn tosh 
Ms. Carolyn A. Merkel 
Mrs. Downie D. Mu ir* 
Mr. & Mrs.John L. ~aim 
Mr. & Mrs. Douglas Nickerson* 
Mr. & Mrs. Robert L. Noland * 
Dr. & Mrs. Ray D. Owen 
Mr. & Mrs. Charles Pankow* 
Mr. Daniel Rimkus 
Mr.James A. Ross*' 
Dr. & :Ylrs. Alfred Schaff 
Mr. & Mrs. Rodney B. Spears 
Dr. Bruce B. Stowe 
Mr. A. S. Thomas, J r. 
Mr. & Mrs. Mabry Van Reed 
Mr. & .\frs. Victor Veysey* 
Ms. Carol L. Watkins 
Dr. & .\frs. "William M. Whitney 
Mr. & Mrs. Paul H. Winter 
Mr. & Mrs. A.lien E. Wolfe 

Gifts from SURF Alumni 
Mrs. Kenneth A. Adelman 
Dr.James]. Angel 
Mr. Michael V. A.nshelevich 
Mr. Won B. Bang 
Ms . J eannie E. Barrett 
Mr. John A. Behr 
Mr. M. Sean Bennett 
Mr. Ned B. Bowden 
Ms. Tara L. Chapman 
Mr.Joe K. Cheng 
Mr. Richard\\". Clark 
Dr. Edward W. Felten 
Mr. & Mrs. Da\•icl N . Fort, for 

Diana Fort 
Mr. Delwyn L. Gilmore 
Mr. Eclrny Goins 
Dr. & l\frs. Robert Grubbs, for 

R. Bernard Grubbs 
Mr. Marc Herant 
Mr. Pui T. Ho 
Mr. Stephen V. Hwan 
Dr. Catherine K. Ifune 
Ms. Anna M.Jaeckel 
Ms. Tanya K. Kurosky 
Mr. Bruce C. :Y1acanney-Filgate 
Mr. Ronald T. Park 
Dr. Charles C. Reel 
Mr. & Mrs. Dalid B. Ritchie 
Mr. Douglas G. Shiels 
Dr. Anthony Skjellum 
Mr. Andrew J. Stevens 
Mr. Derek M. Surka 
Ms.Jean Tang 
Mr.Jeffrey D. Tekanic 
Mr. Neel S. \.\1ingreen 
Mr. Chen Yuan 

* These inclhiduals contributed the 
amount of one or more SCRF 
stipends 
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Corporate Donors 
AeroVironment, Inc. 
.A.stroTerra Corporation 
DATATAPE, Incorporated 
First Quadrant Coq)oration 
Ford lvlotor Company 
I-Iil ite, Inc. 
Kin emetrics, Inc. 
Kinetics Technology Inte1-national 

Corporation 
Logicon, Incorporated 
Logicon RDA 
i\kGaw, Inc. 

Matching gifts were received from the 
fo llowing companies: 
A\·ery Dennison 
Chevron Corporation 
GenCoq) 
Rockwel l 
SKF Industries 
Texaco, Inc. 

Foundation Donors 
The Caltech Alum ni Association 
Howard Hughes Medical Instimte 
Paul K. & Evalyn Elizabeth Cook 

Richter lVJemo.-ia l Funds 

National Laboratories and 
Federal Agencies 

j et Propulsion Laboralory 
1ational Aeronautics and 

Space Administration 
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SURF ADVISORY COMMITTEES AND SURF DEDICATEES 

SURF BOARD 

The SURF Board is a voluntary 
support o rganization consisting of 
indiYid uals wh o are dedicated to the 
educational \'alues of under­
graduate research at Caltech, and 
who, through their advice, 
encouragement, and financial 
support, con u-ibute to the vitality, 
conrinuity, and effec ti,·eness of the 
SURF program. 

i\fr. Carl V. Larson, Chai1· 
Dr. ::VIarcella R. Bonsall 
Mrs. Hannah G. Bradley 
Dr. '.'\orman A. Gj ostein 

Ford I\1otor Company 
Mr. George S. H olditch 
Mr. Ralph ' ·V.J ones 
Dr. Werner R. Kirchner 
Ms.Jarlene L. Moseley 

Flintridge Foundation 
Mrs. Joanna W. Muir 
Mr. Douglas B. Nickerson 
Mr. Robert C. Perpall 
Mrs. Edith Roberts 
Dr. Al fred Schaff 
Mr. Victor V. Veysey 
Dr. \Villiam 1\11. Whimev 

Life Members 
Dr. Lew Allen, Jr. 

Chair, 1992-94 
Dr. Robert F. Bacher 

1993 SCRF Dedicatee 
::Vlr. Samuel P. Krown 

Chair, 1982-85 
1995 Dedicatee 

Dr. Hans W. Liepmann 
1989 SCRF Dedicatee 

::Vlrs. Elizabeth G. Nickerson 
Chair, 1985-88 

Dr. Rav D. Owen 
Chair, 1991-92 
1988 SURF Dedicatee 

Dr.Jo hn D. Roberts 
1992 SURF Dedicatee 

Dr. Fredrick H. Shair 
1990 SURF Dedicatee 

Dr. Robert P. Sharp 
1987 SURF Dedicatee 

Ex-Officio Members 
:\1s. Diane M. Binney 
Dr. Terry Cole 
::Vis. LinJia 
::Vis. Carolyn :vrerkel 
::Vis. J ennifer ivliller 
Yir.Jerry :\1unnally 
:\•ls. Jian Zhang 

SURF ADMINISTRATIVE 
COMMITTEE 
The role of the SURF 
Adminisu-ati,·e Committee is to 
establish academic policy and 
main tain the pedagogical 
excellence of SURF. The committee 
reviews all student proposals and 
makes recommendations for awards. 

Dr. Terry Cole, Chair 
Dr. Frances H. Arnold 
Dr. Paul M. Bellan 
Dr. Pamela]. Bjorkman 
Dr. Charles]. Brokaw 
Dr. Ronald L. Bush 
Dr. Glen R. Cass 
Dr. S. George Djorgmski 
Dr. Robert H. Grubbs 
Dr. Eleanor Helin 
Dr. Herbert B. Keller 
Dr. Joseph L. Kirsch\ ink 
Dr.James Z. Lee 
Dr. Nathan S. Lewis 
Dr. Ken neth G. Libbrecht 
Dr. Thomas A. Tombrello 
Dr. Richard M. Wilson 
Dr. \.Villiam :\1. Whi tney 

Ex-Officio Members 
Ms. Sally J. Asmundson 
Ms. Diane ::VI. Binney 
Ms. LinJia 
Dr. D. Roderick Kiewiet 
Jlfr. Carl V. Larson 
Mr. Dm·id S. Levy 
Ms. Carolyn Merkel 
Ms.Jenn ifer Miller 
Ms. Georgia A. Morton 
Dr. David v\'ales 
:Ms. J ian Zhang 

SURF STUDENT ADVISORY 
COUNCIL (SURFSAC) 
The role of SURFSAC is to prmi de 
student input to the planning and 
implementation of the SURF 
program and to pro,i de feedback 
on program activities. SCRFSAC 
members also serve as achisors to 

t.l1eir peers. 

J ennifer Miller, Chair 
Da,id Cut.l1bert 
A.manda Eckermann 
H eidi Eldenburg 
Mintao Fan 
Chou H ung 
LinJia 
Brian Kim 
Diana King 
J ason Lee 
Priya Rai 
A.nancli Raman 
Kate Talmazan 
David ' ·Vang 
Eileen '.Vexler 
Jian Zhang 

SURF DEDICATEES 
Each year the SURF program is 
dedicated to an indi,iclual who has 
demonstrated commiunen t to 

outstanding undergraduate 
education and has promoted 
undergraduate research. 

Dr. Lew Allen,Jr. , 1991 
Dr. Robert E. Bacher, 1993 
Dr. Lee A. DuBridge, 1986 
Mr. Samuel P. Krown, 1995 
Dr. Hans , ., ... Liepmann, 1989 
Dr. Ray D. Owen, 1988 
Dr. Edward C. Posner, 1994 
Dr. J ohn D. Roberts, 1992 
Dr. Fredrick H. Shair, 1990 
Dr. Robert P. Sharp, 1987 
Dr. Ernest Swift, 1985 
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If you would like further information about 
how you can contribute to SURF, please contact: 

Carolyn Merkel 
Director, SGRF Program 
California Institute of Technology 
~fail Code 139-7 4 
Pasadena, Cali forn ia 91125 
Telephone: (818) 395-2885 
FAX: (818) 449-9649 
e-mail: surf@starbase l .caltech.edu 
CRL: http:/ / www.cco.caltech.edu/ -surf/ 
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Caltech's Summer Undergraduate Research 

Fellowships (SURI') program gives partici­

pants an opportunity to conduct research 

under the guidance of leading scientists 

and technical researchers. The SURF pro­

gram introduces students to the process of 

scientific investigation as a creative intel­

lectual activity and provides them with a 

realistic view of the demands and rewards 

of a professional research career. 

SURF's mission supports Caltech's edu­

cational purpose: To train the creative 

type of scientist or engineer urgently 

needed in our educational, governmental, 

and industrial development. SURF provides 

a new dimension to the process of under­

graduate education; program participants 

apply knowledge gained in the laboratories 

and classrooms toward finding solutions 

to problems at the frontiers of science and . 

technology. SURF graduates, with their 

sophisticated and practical knowledge of 

how to conduct research, have a marked 

advantage as they begin their careers, 

apply to graduate schools, or look for jobs 

in industry. 

SURF draws upon the world-renowned 

research resources and expertise available 

at Caltech. Indeed, it is the seasoned facul­

ty and technical advisors working with 

outstanding students who have helped to 

make SURF th-' excellent program that It 

has become since Its beginnings In I 979. 

On the cover: Thomas J. Meade with his 

SURF students Roshan Kumar, Cindy Chen, 

Harry B. Gray, and Karen Kustedjo. Photo 

by Bob Paz. 



California Institute of Technology 

SURF Office 

Mail Code 139-74 

Pasadena, California 9 1 I 25 

818/ 395-2885 

Fax 8 18/ 449-9649 

E-Mail surf@starbase l .caltech.edu 
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