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'Dedication

r I Y he 1992 SURF program is dedicated to John D. Roberts, Institute Professor of
Chemistry, Emeritus, in recognition of his long commitment to the education
of undergraduate students and his excellence as a SURF research sponsor.

Since 1986, Jack has been a mentor to thirteen SURF students, six of whom worked with
him more than one summer—a total

of 21 SUREF positions.

President’s Message

was rich with 198 talented students, their dedicated research sponsors, and

committed donors, staff, volunteers, and other friends of the program. I want
to express my personal gratitude to this cadre of over 450 people who, through their
contriburions of time, money, counsel, and leadership, make SURF the unique and dynamic

( :ongratulations to the SURF team on another outstanding year! This summer

program it is.
The essence of SURF is the mentoring relationship between research sponsor and
student. It creates an environment in which students ask questions and seek solutions to
unsolved problems at the frontiers of science and technology. The SURF experience
provides an individual research-oriented counterpoint to the classroom learning experience
most students encounter. Through a wealth of enrichment programs, students gain a broad
overview of many other-aspects of a research career. SUREF is one of the activities that has
helped Caltech to achieve its place of
excellence in the academic world, and
the Institute is indebted to those who
made it happen in the summer of

1992.

Thomas E. Everhart

President
California Institute of Technology




Report of the SURF Board

Lew Allen
2 I Y he SURF Board is dedicated to the educational values of undergraduate research at Caltech.
Our mission is to contribute to the vitality, continuity, and effectiveness of the SURF
program. We vigorously pursue our mission through our fund raising efforts and our
interactions with the students and SURF staff.

At the February meeting of the SURF Board, we set a goal of helping to raise
$351,000 by March 1 each year from individuals, corporations, foundations, and the
endowment to support 150 SURF students working on the campus. This figure
represents 65% of the funds needed to pay student stipends at the level of $3600.
The remaining 35% will be raised from faculty research sponsors.

To achieve this goal, the Fundraising Committee, under the leadership of
Hannah Bradley, has undertaken a campaign to identify and solicit potential new
contributors to the SURF program. I am very pleased to report that since the
beginning of the campaign in August, we have received pledges for two new
stipends, the creation of a new endowment, and a number of smaller donations. We

deeply appreciate the commitment demonstrated by these new friends of the
program.

SURF endowments are an important and valuable source of funds for student stipends. We salute
Samuel and Frances Krown for their leadership in establishing the first endowment in 1982. We thank
the many donors who have contributed and continue to contribute to these funds. The long-term
objective is to raise $8 million in endowment to provide SURF stipends in perpetuity.

The Student Relations Committee, chaired by Joanna Muir, hosted a pizza lunch for the seventeen
students representing Caltech at the National Conference on Undergraduate Research at the University
of Minnesota in March. The purpose of the gathering was for the students to get acquainted with each
other before the trip. Following the conference, the committee arranged a dinner at the Athenaeum for
the students and members of the Board. It was another opportunity for students and Board members to
interact and for the students to report on their experiences. In July the committee put on a very well-
attended “thank you note writing party” to encourage students to express their appreciation to their
financial sponsors.

Bill Whitney and Fred Shair co-chair the Campus Liaison Committee. They added four new
members to the committee: Sally Asmundson, Director, Career Development Center; Lucy Guernsey,
Executive Director of the Caltech Y; Bob O’Rourke, Assistant Vice President, Public Relations; and
Carole Snow, Director, Admissions. The committee organized and facilitated four roundrable discussions
and conducted the series Can You Do Research for a Living?

We were saddened to learn of the deaths of two good friends of SURF and members of the SURF
Board.

Hugh Colvin was deeply interested in and commited to Caltech students, and he encouraged them
to take advantage of unique opportunities. He and his wife, Audy Lou, demonstrated their belief in the
importance of travel to broaden education and life experience by creating the Colvin International SURF
fellowship. In addition, they established nine other SURF endowments. Hugh served on the SURF
Board from 1984 until his death and as chairman from 1987 to 1989.

Arthur Adams was a long-time friend of Caltech and of SURF. He was committed to helping to
create excellent experiences for our bright and ralented students. His legacy to SUREF is the four
endowments he established. Art joined the SURF team in 1983 as a charter member of the SURF Board,
serving as chairman from 1989 to 1990.

Ben Earl and Loyd Sigmon resigned this year after many years on the Board. We thank them for
their service and their dedication to the values of SURF.

I look forward to 1993 with optimism. The Board faces challenges as it pursues its goals to help
bring the SURF program into a more robust financial position. SURF is a unique and important
educational activity, and it deserves the support of the Board and of its many friends.



Report of the SURF Administrative Committee

Terry Cole

six academic divisions; members of the JPL senior technical staff; the president

of ASCIT, representing the student researchers; and members of Caltech’s
administrative staff. Our role is the strengthening of SURF, maintaining its research
excellence, and keeping it as the nation’s premier undergraduate research program.

T he SURF Administrative Committee consists of faculty from each of Caltech’s

The primary goal of SUREF is to provide opportunities for Caltech and selected
undergraduates from other universities to carry out independent research under the
direction of leading scientists and engineers. The goal of SUREF is to assure funding for
every Caltech student who meets the criteria of the faculty and JPL sponsors. A testament
to the research excellence of SURF is the statistic that over 20% of SURF students coauthor
papers in the professional technical literature.

An important responsibility of the SURF Administrative Committee is to review the
student’s proposals which numbered more than 270 this year. Overall the proposals were
outstanding, reflecting the collaboration berween the research sponsors and students, and
competition for available funds was strong.

During the summer of 1992, 198 undergraduates, including 48 from other universities,
completed SURF projects. In March, Caltech sent a strong delegation of seventeen
undergraduate researchers to the Sixth National Conference on Undergraduate Research.
The Minority Undergraduate Research Fellowship (MURF) program has continued with
nine students from seven institutions participating,

We welcome the appointment of Dr. Lew Allen, former Director of the Jet Propulsion
Laboratory and 1991 SURF dedicatee, as the new chairman of the SURF Board and look
forward to working closely with him

as we develop undergraduate research
at Caltech.




{ Missi€n of SURF
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altech’s Summer Undergraduate Research Fellowships program introduces

undergraduate students to research under the guidance of seasoned research

sponsors. Students experience the process of research as a creative intellectual
activity, and gain a more realistic view of the opportunities and demands of a professional
research career.

How SUREF Carries out its Mission

hr()ugh SURF‘ \'\'hich iS m()dc“ed on [hc gl’ant pTOCCSS, Students enter the

environment of scientists. In collaboration with their research sponsors, they

write project proposals which are reviewed by a faculty committee. Awards are
made on the basis of recommendations of the reviewers and available funding. Work is
carried out during ten weeks in the summer;
at the conclusion of the summer, students
submirt a technical report and give an oral
presentation on SURF Seminar Day, a
symposium patterned after a professional
technical meeting. As with any grant award,
students receive a stipend; in 1992 the
stipend was $3600.

The SURF program offers a wealth of
enrichment activites to enable students to
broaden their knowledge of a variety of fields,
to consider many aspects of a research career,
and to balance their research experience with
cultural and social activities. The Director’s
Report describes these activities.

The SURF Advantage

he mentor-protégé association

is the most important aspect of

the SURF experience. This alliance encompasses not only the student’s
summer project but also professional relationships within the research group and the broader
research community, the economics and politics of research, and ethics.

Students discover how exciting front-line research can be. They also struggle with the
frustrations. They gain insight into what a professor’s professional life is like. Many students
solidify their desire to pursue research careers; some revise their career plans.

SUREF provides a new dimension to the process of undergraduate education. Graduates
of SURF, with their sophisticated and practical knowledge of how to conduct research, have
a marked advantage as they embark on their career paths, apply to graduate schools, or look
for jobs in industry.

The Institute benefits from the SURF program. Many entering freshman report that
they chose Caltech because of the chance to do research. Some departments have recruited
graduate students through the SURF program. The program helps to strengthen the links
between students and faculty; between Caltech and JPL; between the Institute and alumni,
donors, the community, and other colleges and universities.

The heritage of SURF is rich. SURF’s benefits reach far and touch many. The
program positively affects students as they prepare for their careers, it benefits the Institute,
and it builds bridges among individuals, organizations, and institutions.



vpspestl] it

| The 1992 SURF Class

SURF 92 was dynamic and rich with a record number of
SUREF students, expanded activities, enthusiastic participation by
students, faculty, volunteers, and welcome support from the

SURF Board and SURF Administrative Committee.

One hundred ninety-eight students received SURF awards
out of an applicant pool of more than 270 students. Included in

this number are 48 non-Caltech students, nine of whom were part Caro/m Merkel

of the MURF

(Minority Summary of the 1992 SURF Class

Undergraduate

Research’ Fellowships) Number of ~ Number of

N g ¥

?rOgram, and sleven Division ‘\5;,:::1':]‘ ;:;I;:(nlz N‘;uzci:f;(b

international students.
Athlertics 1 1 0
Biology 22 20 10
Chemistry and Chemical Engineering 15 26 12
Engineering and Applied Science 23 32 3
Geological and Planetary Sciences 9 9 2
Humanities and Social Sciences 5 5 0
Physics, Math, and Astronomy 17 21 0
JPL 29 31 21
Off-Campus 5 5 0
TOTALS 126 150 48

SUREF Application Procedure

The SURF application process is as follows:
Students identify potential research sponsors from
announcements of opportunity posted in the SURF
Office. In collaboration with their research sponsors, the
students write detailed proposals which are submitted to
the SURF Office in early March together with three
letters of recommendation. Non-Caltech students also
send transcripts. The SURF Administrative Committee
members review the proposals in their respective divisions, evaluate the application packages,
rank the students, and make recommendations for funding. The Director makes awards on
the basis of committee recommendations and available funding.

Because of the collaboration between students and research sponsors prior to
submission of the proposals, more than 93% of the applications were judged by the
reviewers to be very strong and were recommended for SURF funding.

SURF Funding

Each student receives a stipend of $3600 for the ten-week period. Stipend costs for this
year’s program were $712,800. This money is raised from a variety of sources. The
Institute provides money and office space for the administration of the program. Funds for
student stipends are raised from individuals, corporations, and foundations. Caltech faculty
generally pay from research grants a portion of their students’ stipends, and JPL research
sponsors pay the full stipend. An endowment has been created to ensure the continuation of
the program.



Since the Institute pays all expenses for the administration of the program, and research
sponsors pay research costs, all funds raised from outside sources are used for student
stipends or special research-related opportunities. Contributions from private or corporate
sources are used exclusively for Caltech students unless otherwise stipulated by the donor.
Non-Caltech SURF students are fully funded from the research grants of their sponsors or
from public funds when available.

Endowment and Memorial Funds

We are delighted to report three new endowments were established this year.

An endowment was created in memory of Dr. Edward W. Hughes, Senior Research
Associate in Chemistry, Emeritus. Dr. Hughes, who came to Caltech in 1938 as a research
fellow, was an important member of the community for 49 years. He taught a section of
Physical Chemistry for non-chemistry majors, forging warm interactions with the students.

The family and friends of Mr. Arthur E. Lamel contributed a SURF endowment to
support a student annually in electrical engineering. Mr. Lamel, a Caltech alumnus
(BS’33 EE), spent his career as an electrical
engineer.

The Petersen SURF endowment was a
gift from Sidney R. Petersen and his wife,
Nancy. Mr. Petersen, retired Chairman of
Getty Oil Co., has been a Caltech Trustee
since 1980.

The Aerojet colleagues of Chandler C.
Ross, under the leadership of Dr. Werner
Kirchner, set up a memorial fund to honor
Dr. Ross for his unique technical
contributions in the field of turbo machinery
and rocket propulsion technology. The fund
supported the stipend of SURFer Eric
Wemboff, a junior in mechanical engineering,
to work with Professor Melany Hunt. The
SURF award and a plaque were presented to
Eric by Sharon Ross Ormsbee, Dr. Ross’
daughter, at a luncheon of the Aerojet Alumni
at the Athenaeum.
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SURF Seminar Day
The 1992 SURF program culminated on SURF Seminar Day, Saturday, October 17,
when students presented their final oral reports in 18 parallel sessions. The symposium is
modelled on a professional technical meeting and is attended by faculty, students, staff, JPL

technical staff, alumni, parents, donors, other members of the Caltech community and

friends of SURF.

New this year was a poster session. Twenty students informally presented their results
to those interested during the hour-long session. Proceedings of SURF Seminar Day
including abstracts of student projects may be requested from the SURF Office.

SURF Seminar Day commences with a luncheon in the Beckman Institute Courtyard
followed by the student talks. The meeting concludes with a reception to honor the
students hosted by President and Mrs. Everhart.

The non-Caltech students who returned to their home institutions at the end of
summer gave their final presentations at Summer Seminar Day in August.

Minority Undergraduate Research Fellowships
(MURF)

This summer was the second year for the MURF program in biology and chemistry
coordinated by Kai Zinn, Assistant Professor of Biology. Nine students participated out of
an applicant pool of 140. Twenty-one offers were made, eleven students accepted the offers.
Subsequently, two student withdrew for medical reasons.

To apply for the MURF program, students submit an application with a statement of
purpose, two recommendations, and a transcript of grades. The application packages are
reviewed and ranked, candidates for admission are matched with research sponsors
according to their stated research interests, and finally offers are made.

MUREF students participate fully in the SURF program. In addition, they meet weekly
as a group to discuss technical topics or to evaluate the program. Each week one student
summarizes a technical article for the others in the MURF
journal club. Final oral presentations are given in a special
session attended by members of the various research
groups.

Students found their summer experience to be both
enjoyable and useful in helping to evaluate their career
options. At the conclusion of the summer, several MURF
students expressed their intention to apply for graduate
schools; at least one student will apply to Caltech. We
continue to be optimistic that the MURF program will
help us achieve our long-term objective of increasing the
representation of minority groups in the fields of science
8 and engineering.




SURF Student Advisory Council

An eleven-member SURF Student Advisory Council was created this year to provide
feedback on ongoing programs, assist with planning for the future, and establish liaison with
the student body. Students represent each division, JPL, the non-Caltech students, the
MUREF program, and ASCIT. Their insights and comments have been useful as we
commence evaluation of the 1992 program and look forward to 1993.

Special Programs

SUREF offers many special programs to provide diversity, balance, and enrichment to
the students’ research experiences. Many people have given much time and effort in the
creation and development of these programs; they have taken initiative and given leadership.
We thank each of them for their unique contributions.

Communications Program
Summer Workshops

For many SURF students, the presentation on SURF Seminar Day is their first
experience in public speaking. To help them prepare for this talk, Mary Ann Smith, the
SURF communications consultant, expanded our communication program to integrate
communication skills with the research experience, utilize students trained as peer coaches to
facilitate workshops, and provide intensive rehearsals for the final oral report.

Mary Ann trained fifteen student peer coaches to facilitate small-group
communications workshops. The peer coaches convened their groups for 90 minutes three
times during the summer, advocated a standard of excellent speeches, encouraged their
group members to support each other in their public speaking, and led the groups through
the assignments. Workshop assignments were to create an analogy to relate a piece of
technical information to something commonly understood by a general audience, to prepare
a visual aid, and to organize the outline for the final speech.

Three scientists, Terry Cole, David Goodstein, and Joann Stock, all recognized as
excellent speakers, participated
in a panel discussion, Scientists
as Speakers. They discussed how
they prepare a talk for various
audiences, shared their
experiences as speakers, and
provided observations and
advice.

In the final week before
SURF Seminar Day, peer
coaches met with students who
desired to rehearse their
presentations. The Industrial
Relations Center offered the use
of their facilities including video
cameras, VCR’s, and monitors
to aid the students in critiquing
their talks.
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" Speakers Bureau

Jean Cass coordinated the SURF Speakers Bureau during the '91 -’92 academic year.
Students worked in teams of two to give hour-long science talks, demonstrations, and
experiments at five local elementary, junior high and high schools. Another group of SURF
students conducted Fun With Science days at local elementary schools giving several science
demonstrations. The purpose of the speakers bureau is to encourage interest in science in
pre-college students with a long-term view to recruiting some students to careers in science
and engineering. All students and teachers involved with these projects reported having
great interest in and gaining personal benefits from their participation in this program.

SUREF students also gave presentations at the SURF Kickoff Dinner, Alumni Seminar
Day, Pasadena Rotary, and at regional and national conferences.

Can You Do Research for a Living?

Bill Whitney, Division Technologist, Observational Systems Division, JPL, and Julia
Kornfield, Assistant Professor of Chemical
Engineering, Caltech, coordinated four informal
sessions for students contemplating professional
research careers. Topics included: setting career
goals; are you suited for research; whart are the
alternatives; getting into graduate school; research
funding; research documentation; scientific fraud;
and other related subjects. The purpose of the
sessions was not to provide answers to all
questions raised, but to encourage the participants
to think about possible career paths, set goals, and
make decisions and plans based on those goals.
Two of the four sessions were devoted to a
discussion of graduate schools, and included
material on how students can take advantage of
the SURF experience to strengthen their graduate
school applications.

Sally Asmundson, Director, Career
Development Center; Paul Robinson, Assistant to
Chief Technologist, JPL; and Carole Snow,
Director of Admissions participated in planning and conducting the discussions, joined by
students Jean Andino, Eugene Lit, and Lan Smith. David Goodstein, Caltech Vice Provost,

presented the session on research documentation and scientific fraud.

Myers-Briggs Type Indicator

Kathy Harris, Supervisor, Professional Development, JPL, presented a three-session
series on the Myers-Briggs Type Indicator. She administered the MBTI instrument,
described the theory of temperament preferences, the development of the research, and its
implications in career choices and work styles.

Tour of the Mt. Wilson Telescopes

Dr. Robert Jastrow talked to a group of SURF students at Mt. Wilson abour the history
of astronomy in general, astronomy at Mt. Wilson in particular, and the interesting science
in progress there. Donald Nicholson, a docent of the MW]I, led a tour with excellent
commentary on history and anecdotes of the observatories. Students and staff enjoyed a
picnic supper at twilight overlooking the valleys.



SUREF Press Conference

How do you tell the world of the excitement and benefit of your research? Call a press
conference! And that is what SURF did. The first press conference, coordinated by Paul
Robinson, Assistant to the Chief Technologist, JPL, featured the work of Stephanie Buck,
Varoujan Gorgian, Michael Mulqueen, and Antonio Rangel. Bob Finn from Caltech’s
public relations department assisted the students in writing press releases and coached them
for their first encounters with the media. Members of the press corps included Larry
Wilson, reporter for the Pasadena Star News, Bill Scott from Aviation Week and Space
Technology, and Heidi Aspaturian, Bob Finn, Doug Smith, and Betsy Woodford from the
PR department. The reporters asked probing questions and provided advice on dealing with
the press. The July 20, 1992, issue of Aviation Week and Space Technology reported on
Antonio Rangel’s work on the Casini economic model for maximizing science return for
fixed program cost.

This pilot program was interesting and successful. Future press conferences will involve
a wider cross section of the SURF community.

Caltech Y Summer Program

For the student community, the Caltech Y coordinates social and cultural activites,
community outreach programs, and provides discount tickets for theme parks, theaters, and
sporting events. Through these events, students have the chance to meet other members of
the Caltech summer community. The Y programs provide important diversity and balance
to SUREF students’ research focus. Students may join the Summer ExComm (Executive
Committee) to help organize and plan activities. All campus residents are welcome to
participate.

National Conference on

Undergraduate Research

Seventeen 1991 SUREF students represented
Caltech at the Sixth National Conference on
Undergraduate Research at the University of
Minnesota in March. The students derived
benefit from the experience of attending NCUR,

reporting on their research, and having the
chance to interact with students from other
universities. We thank the Caltech Chapter of
Sigma Xi, donors, and faculty who paid travel
costs for students to attend the conference.

Students from all disciplines, including
science, engineering, humanities, social sciences,
fine and performing arts, participate in the
conference. The conference provides a forum for
students to exchange information and ideas, to
showcase their achievements, to discover
firsthand the methods and presentation styles in
the various disciplines.

Caltech hosted the Fifth NCUR in 1991 as

part of the Institute’s centennial celebration.

11
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Caltech Seminar Series
Each Wednesday, members of the Caltech faculty, JPL technical staff, and a

representative from the food industry presented overviews of their areas of research.
Speakers and topics were:

Jacqueline K. Barton, Professor of Chemistry, Travels Along the DNA Helix
James M. Bower, Associate Professor of Biology, Parallel Brains and Parallel Computers

Charles Elachi, Lecturer in Electrical Engineering and Planetary Science, Caltech; Office of
Space Science and Instruments, Assistant Laboratory Director, JPL, Transarabia Expedition:
Space Technology and the Discovery of the Lost City of Ubar

Scott E. Fraser, Anna L. Rosen Professor of Biology, Imaging as a Tool for the Study of
Biological Patterning

Elizabeth R. Gerber, Assistant Professor of Political Science, Learning abour Ballot
Propositions from Political Campaigns

Hiroo Kanamori, John E. and Hazel S. Smits Professor of Geophysics; Director,
Seismological Laboratory, Seismic Excitation by Space Shuttles

Julia A. Kornfield, Assistant Professor of
Chemical Engineering, A Short Talk about
Long Molecules

Pietro Perona, Assistant Professor of
Electrical Engineering, Detecting
Boundaries in Images: Computations and
Biological Perspective

Anneila I. Sargent, Senior Research
~ Associate in Astronomy, 7he Birth and
Evolution of Other Planetary Systems

Joann M. Stock, Associate Professor of
Geology and Geophysics, Current Topics
in Plate Tectonics

Steven A. Witherly, Director of Research,
Nutrilite Corporation, The Physiologic
Gourmet: What Makes Food Taste Good?”



JPL Seminar Series

Each Friday members of the JPL technical staff presented summaries of their work to

the JPL SURF students. Speakers and their topics were:

Perry Bankston, Electronics and Control Division, Electric Power Technology for Planetary
Exploration

Ed Baroth, Institutional Computing and Mission Operations Division, Technical
Programming with Pictures (Icons)

Ron Blom, Earth and Space Sciences Division, The Trans-Arabia Expedition: Space
Technology and the Discovery of the Lost City of Ubar

John Dick, Telecommunications Science and Engineering Division, Whispering Gallery
Modes in Cooled Sapphire Resonators for Ultra-high Q and Low Phase Noise

Patricia George, Observational Systems Division, Dirty Mirrors in Space: The Chemistry and
Physics of Optical Contamination

Bruce Hancock, Hardware Assurance Division, Murphy and Argus: The Many Aspects of
Reliability Engineering

John Peterson, Information Systems Division, Biological Information Signal Processor: A
Computational Revolution

Ron Ross, Mechanical Systems Engineering and Research Division, Long-Life Cryogenic
Refrigerators for Space Application

Lincoln Wood, Systems Division, An Overview of Deep-Space Navigation

13
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Roundtable Discussions

Roundtable discussions provide small groups of students the opportunity to meet with
leaders in academia, industry, or government to discuss current topical or career
development issues. Discussion leaders this summer were:

John Bryson, Chairman of the Board and Chief Executive Officer, Southern California
Edison, A Retrospective on a Career as an Environmentalist

Margaret Frerking, Microwave Systems Section, JPL, Balancing Career and Family

Eleanor Helin, Member of the Technical Staff, JPL, Benefits and Challenges of the SURF
Experience

Colonel David Jackson, Director, Army Space Technology and Research Office, Technology
and Research in the Military

Robert Jastrow, President, Mt. Wilson Institute, /nteresting Science at Mt. Wilson

William Lyte, Director of Marketing, ASL
Consulting Engineers, Environmental

Technology

Robert L. Shafer, Retired Management
Consultant, Characteristics of Leadership: The

Pioneers to Present

i Fredrick H. Shair, Founder of the SURF
Program, Dean, College of Natural Sciences,
Cal State Long Beach, Questions to Consider in
Developing a Vocation and Avocation

Thomas A. Tombrello, Professor of Physics,
¢ and Jean de Pruneda, Deputy Division
Leader, Chemical Sciences Division,
Lawrence Livermore National Laboratory,
Comparison of Research in Academia, Industry,
and the National Laboratories
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“Waveform Relaxation for Concurrent Dynamic Simulation of Distillation Columns,” inG.C. Fox, editor, The Third
Conference on Hypercube Concurrent Computers and Applications, Vol. 2, pp. 1062-1071, ACM Press, January 1988,
Caltech Report 3P-588, A. Skjellum*®, M. Morari, S. Mattisson, G.C. Fox**.

“Application of Multicomputer to Large-scale Dynamic Simulation in Chemical and Electrical Engineering: Unifying
Themes, Software Tools, Progress,” Technical Report CP-750, California Institute of Technology, October 1988,
submitted to the IFIP 11th World Computer Conference, San Francisco, August 1989, A. Skjellum*, L. Peterson,
S. Mattisson, M. Morari, G.C. Fox**.

“Three Dimensional Asteroid on Hypercube,” Technical Report C2P-677, California Institute of Technology,
November, 1988, D. Chu*, G.C. Fox**.

“Parallel 3D Asteroids, a Status Report,” Technical Report C3P-681, California Institute of Technology, November
1988, A. Ho, S. Snyder, D. Chu*, T. Mlynar*, G.C. Fox™*.

“MAC-CUBE User's Guide,” Technical Report (3P-582, California Institute of Technology, December 1988, A. Ho,
M. Breaden*®, S. Chen*, G.C. Fox™*.

“Highly Concurrent Dynamic Simulation in Chemical Engineering: Issues, Methodologies, Model Problems,
Progress,” Technical Report (3P-692, California Institute of Technology, 1988, presented at the AIChE 1988 Annual
Meeting, Washington DC, December 1988, A. Skjellum*, M. Morari, S. Mattisson, L. Peterson, G.C. Fox**.

“Circuit Simulation on a Hypercube,” in J.L. Gustafson, editor, Proceedings of the Fourth Conference on Hypercubes,
Concurrent Computers and Applications, March 1989, submitted for publication, S. Mattisson, L. Peterson,
A. Skjellum*, C.L. Seirz, G.C. Fox**.

“Concurrent DASSL: Structure, Application and Performance,” Technical Report (3P-733, California Institute of
Technology, March 1989, A. Skjellum*, M. Morari, S. Mattisson, L. Peterson, G.C. Fox™*.

“3-D Asteroids Using Parallel Graphics on NCUBE,” Technical Report C2P-755, California Institute of Technology,
March 1989, Copy of foils presented at the Fourth Conference on Hypercubes, Concurrent Computers and Applications,
A. Ho, S. Snyder, D. Chu*, T. Mlyner*, G.C. Fox™*.

“3-D Asteroids using Parallel Graphics on NCUBE: A Test bed for Evaluating Controller Algorithms,” Technical
Report C’P-681b, California Institute of Technology, April 1989, paper presented at the Fourth Conference on
Hypercube Concurrent Computers and Applications, A. Ho, S. Snyder, D. Chu*, T. Mlyner*, G.C. Fox™ .

“Experience With LU Factorization of Sparse, Unsymmetric Jacobian Matrices on Multicomputers,” Technical Report
(PP-839, California Institute of Technology, September 1989, submitted to Concurrency: Practice and Experience,
A. Skjellum*, A.P. Leung*, M. Morari, G.C. Fox**.

“Computing Optical Flow in the Primate Visual System: Linking Computational Theory With Perception and
Physiology,” The Computing Neuron, R. Durbin, C. Miall, G. Mitchinson, eds., Addison-Wesley, pp. 371-392, 1989,
H.T. Wang, B. Mathur, A. Hsu*, C. Koch**.

“Computing Optical Flow in Resistive Networks and in the Primate Visual System,” Proc. IEEE Workshop on Visual
Motion, IEEE Press, Irvine, CA, pp. 62-72, March 20-22, 1989, H.T. Wang, B. Mathur, A. Hsu*, C. Koch**.

“Real-time Computer Vision and Robotics Using Analog VLSI Circuits,” Neural Information Processing Systems
Conference, Denver, CO, November 1989, J. Harris, T. Horiuchi*, A. Hsu*, C. Koch**.

= SURF student ** = SURF sponsor
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Moeen Abedin

Junior, Bi

Howard Hughes Medical
Institute SURF

Erica L. Alliston
Junior, Bi
Bristol-Myers SURF

Endowment

Shantanu P. Ambastha
Senior, ME

Won B. Bang

Junior, ME

Dr. and Mrs. Robert L.
Noland SURF

Elizabeth J. Barton
Junior, Ph
Richrter Scholar

Sarah E. Barwig
Sophomore, GePh

Wendy A. Belluomini
Junior, CS

Zackary D. Berger
Sophomaore, Bi/Ch
Richter Scholar

Shawnna L. Biddle
Senior, ChE
University of South Florida

Rajesh Q. Bilimoria

Senior, ME

General Motors Corporation
SURF

Kristen J. Blouke
Senior, Ge

Ned B. Bowden
Junior, Ch
Richter Scholar

Melissa J. Bowers
Junior, MalPh
Loyola Marymount University

Charles K. Boyce
Sophomore, Bi/Lit
Howard Hughes Medical
Institute SURF

Jonathan P. Briggs '
Sophomore, Ay

Keith B. Brown

Senior, Bi

Grambling State University
MURF

TOPIC

Determination of Phosphorylation Sites on cdc25

Isolation of the Gene Encoding an MCB (Mlul)

Binding Protein in S. Cerevisiae

SURFSAT System Requirements, Design Drivers and
System Integration

Particle Segregation in an Inclined Chute

VLBI Images of the Quasar 3C345

Analysis of Data from the White Mountains
Programming a New Generation of Multicomputers

Detection and Characterization of Background
Fluorescence from Nitrocellulose Membrane

Raman Spectroscopic Investigation to Assess the
Structure/Property Relationships of Polymethines

Project Rugbug: Development of an Autonomous, Self-
Propelled Vacuum Cleaner

Volatile Compositions of Melt Inclusions in Coso
Range Rhyolite

Synthesis of Polypropylene Through Zlegler Natta
Catalysts

Stored Waveform Inverse Fourier Transform (SWIFT)
Excitation for Fourier Transform Ion Cyclotron
Resonance Spectroscopy

Production of Reporter Gene Constructs for Study of
Gene Expression in Sea Urchin Development

Thermo-photovoltaics

Mutant Strains of Caenorhabditis Flegans

RESEARCH SPONSOR

William G. Dunphy
Assistant Professor of Biology

Judith L. Campbell
Professor of Chemistry and Biology

Rex W. Ridenoure
Member of the Technical Staff, JPL

Melany L. Hunt
Assistant Professor of Mechanical
Engineering

Stephen C. Unwin
Member of the Professional Staff
in Radio Astronomy

Ernest D. Paylor
Member of the Technical Staff. JPL

Stephen Taylor
Assistant Professor of Computer Science

Geoffrey A. Blake
Assistant Professor of Cosmochemistry

Joseph W. Perry
Technical Group Leader, JPL

Erik K. Antonsson
Associate Professor of Mechanical
Engineering

Edward M. Swolper
William E. Leonhard Professor of Geology

Robert H. Grubbs
Victor & Elizabeth Atkins Professor of
Chemistry

Jesse L. Beauchamp

Professor of Chemistry

Andrew ]. Ransick
Postdoctoral Research Fellow
in Biology

Dale R. Burger

Member of the Technical Staff, JPL

Paul W. Sternberg
Assistant Professor of Biology



STUDENT

Shean F. Brown

Junior, Ch

Grambling State University
MURF

Christopher W. Bryant
Sophomore, CS

Samuel P. and Frances Krown
SURF Endowment

Selaka B. Bulumulla
Senior, EE

Gillian N. Bush

Junior, Ch

Edward W. Hughes

SURF

Adrian Castillo

Senior, Ph

University of Texas at Austin

Christopher A. Cawlfield
Senior, PhiMa
Principia College

Alice L. Chan
Senior, EE

Clark C. Chang
Sophomaore

Tara L. Chapman
Senior, Ch

Arizona State University
Howard Hughes Medical
Institute SURF

Suneal K. Chaudhary
Junior, EAS

Annie Chen

Junior, Bi

Harvard University
Howard Hughes Medical
Institute SURF

Mary Chang-Hwa Chen
Junior, Bi

Richter Scholar

Julian C. Chen
Senior, Bi/Ch

Wing S. Cheung

Junior, Bi

Colleen V. Chien
Sophomore, ChE
Stanford University

Ingrid C. Choong
Senior, Ch
Richter Scholar

TOPIC

Preparation and Purification of Derivatized Peprides for
Analysis by Fourier Transform Ion Cyclotron
Resonance Spectrometry

Teaching in Three Dimensions

SURFSAT S-band Beacon Subsystem Design and
Performance Characterization

Ruthenium Modification of Cellobiohydrolase |

Spectroscopic Study of Jupiter: Temperature Sounding
of the Atmosphere

Properties of Small Grain Emission from Reflection
Nebulae and HII Regions

Microspacecraft Movie

Alternative Methods of Interpreting FID’s

Characterization of Two cDNA Clones of the NADH d
Dehydrogenase Complex

Describing Jupiter’s Clouds

Screening And Isolation Of Pre-mRNA Splicing
Mutants of Saccharomyces Cerevisiae to Determine New
Genes Necessary for Splicing

Characterization of WT Arabidopsis on a Cellular Level

Crystallization of a Single Stranded, Quadraplex DNA

Second Generation Peptides as Promoters of Parent
Peptide Function: Influence of Vasopressin, Vasopressin
Metabolite Peptides, and Neurophysin on Nerve Cell
Ourgrowth and Adhesion as a Model System

SURFSAT Power Subsystem — Solar Array Design

The Synthesis Spectroscopic and Limiting Properties of
Soluble Heavy Metal Phthalocyanines

RESEARCH SPONSOR

Jesse L. Beauchamp
Professor of Chemistry

Narhan S. Lewis
Professor of Chemistry

Rex W. Ridenoure
Member of the Technical Staff, JPL

Harry B. Gray
Arnold O. Beckman Professor of Chemistry

Glenn S. Orton
Member of the Technical Staff, JPL

Michael W. Werner
Senior Research Scientist, JPL

Ross M. Jones
Supervisor of Advanced Spacecraft Systems
Studies and Engineering Technology, [PL

John D. Roberts
Institute Professor of Chemistry, Emeritus

Anne Chomyn
Senior Research Associate in Biology

Glenn S. Orton
Member of the Technical Staff, JPL

John N. Abelson
Professor of Biology

Elliot M. Meyerowitz
Professor of Biology

Douglas C. Rees
Professor of Chemistry

Roberta Diaz Brinton

Assistant Professor of Molecular
Pharmacology, and Toxicology and Biology
University of Southern California

Rex W. Ridenoure
Member of the Technical Staff, JPL

Seth R. Marder
Member of the Beckman Institute
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STi:TDENT

Seth Cohen
Junior, Ch
Stanford University

Andrea M. Csejtey
Senior, Bi
Princeton University

Graham I. Cummins
Junior, Ch

Robert A. Doles III
Sophomore, Ge

University of California at
Berkeley

Christopher Dunn
Senior, Ph

Erik A. Edelberg
Senior, ChE
William N. Lacy SURF

Endowment

John H. Entsuah

Senior, Bi/Ch

Claflin College

MURF

Edward V. Etzkorn

Senior, APh

Ford Motor Company SURF

Scot S. Fagerland
Sophomore, AMa

Mr. Loyd C. Sigmon SURF
Douglas E. Feldman

Junior

Harvard University

Robert R. Ferber

Senior, Bi

Samuel P. and Frances Krown
SURF Endowment

Yan R. Fernindez
Senior, Ay

Thomas M. Fink
Junior, Ph/AMa
Richter Scholar

Timothy K. Firman
Senior, Ch/Ec

Mr. and Mrs. Victor V.
Veysey SURF

Robert T. Fisher
Junior, Ph

Daniel M. Flax
Senior, EE
Columbia University

Hung Fai Fong
Junior. Ph

TOPIC
Mutagenesis of Azurin at Methonine Site 121

Finding Mutations of the Gene PTP

Hyperpolarizable Dyes as Membrane Potential
Monitors

Spectra of Sulfur Coated Rocks and Their Relation to Io

Searching for Small Shield Volcanoes on Venus Using
the Magellan Data

4,4"-Biphenol Synthesis

Isolation and Partial Characterization Of a Chick DNA
Fragment Homologous to a Highly Conserved
Sequence in Mammalian CNTF Genes

Determination of Total-hemispherical Emissivity of
Lavitated Metals by a Blackbody Bolometer

Performance of the “Greedy” Dynamic Resource
Allocation Algorithm in Service Networks

Regulation of GABA-Transporter mRNA Expression
by Antisense Nucleic Acids

Paleoclimate Variation and Pupfish Evolution

Search for Millisecond Pulsations in Low-Mass X-Ray
Binaries

Determination of the Mechanism Involved in Negative
Thermal Ion Mass Spectrometry

Speculative Bubbles in Experimental Markets

Three-Dimensional Hydrodynamical Simulation of
Unstable Roche Lobe Overflow Using Smoothed
Particle Hydrodynamics

Gamma Ray Emission From The Crab Nebula

Spectroscopic Study of Saturn

RESEARCH SPONSOR

John H. Richards
Professor of Organic Chemistry

Kai Zinn
Assistant Professor of Biology

Seth R. Marder
Member of the Beckman Institute

Robert W. Carlson
Member of the Technical Staff, JPL

Padhraic Smyth
Member of the Technical Staff; JPL

Mark E. Davis
Professor of Chemical Engineering

Paul H. Patterson
Professor of Biology

William L. Johnson
Mettler Professor of Engineering and
Applied Science

Robert ]J. McEliece
Professor of Electrical Engineering

Norman R. Davidson

Chandler Professor of Chemical Biology,

Emeritus

Joseph L. Kirschvink

- Associate Professor of Geobiology

Shrinivas R. Kulkarni
Associate Professor of Astronomy

Gerald ]J. Wasserburg

John D. MacArthur Professor of Geology

and Geophysics

Charles R. Plott
Professor of Economices and Political
Science

Ronald E. Taam
Professor of Physics and Astromony

Northwestern University

James C. Ling
Member of the Technical Staff; JPL

Glenn S. Orton
Member of Technical Staff, JPL



STUDENT

Diana K. Fort
Junior, BioCh
University of Toronto

Jeffrey A. Foust
Senior, GePh

George L. Fox

Senior, Bi

Samuel P. and Frances Krown
SURF Endowment

Corinna E. Garcia
Sophomaore, CS
Richter Scholar

Dinah R. Gardner
Imperial College, University of
London

Timothy J. Gerk

Senior, Ec/Eng

Mr. and Mrs. Ralph W. Jones
- SURF

Amarjit K. Ghataore
Junitor, Ay
Kingston Polytechnic

William C. Glenn

Junior, EAS

Caltech Alumni Association
SURF

Edray Goins

Junior, PhiMa

William H. and Helen Lang
SURF Endowment

Francisco G. Gomez
Senior, Ge

Michael C. Goodey
Junior, EE

Ramesh K. Gopi
Junior, APh

Philip Goyal

St. Catherine’s College, Oxford
Colvin International SURF
Endowment 7

Michael D. Guadarrama
Senior, Ph

Korhan Giirkan
Senior, EE
IBM Corporation SURF

Linda J. Hanely
Junior, Ch

TOPIC
Analysis of Conformational Preferences

CCD Photometry of 2060 Chiron: 1992 Observations

Using Antibodies to Study the Changes in AP3 Protein

Expression Which Occur During Flower Development

Chemistry Animation Project: Valence-Shell Electron-
Pair Repulsion Theory (VSEPR)

Ocean Atmosphere Interaction in the Indian Ocean

Dust by the Nanogram — Alternative Methods of
Measuring Particle Mass Deposition on Surfaces

SURFSAT Launch Vehicle Interfaces and System
Overview

The Effects of Various Training Methods on Tang Soo
Do Performance

Quantics?

Mesozoic Deformation of the White Mountain
Anticlinorium, Eastern California

SURFSAT Power Subsystem — Solar Array

Performance Characterization

Modeling of Hot Electron Induced Hydrogen
Passivation of Silicon in NTN Transistors

Electromagnetic Earthquake Precursor Phenomena

Fabrication Techniques and Photoluminescence of
Nanometer Scale Si Clusters

Investigation of Quadratic Electro-optic Coefficients
Through Polarization Dependent Photorefractive
Properties

Chlorination and Metallation of TF20PP

RESEARCH SPONSOR

John D. Roberts
Institute Professor of Chemistry, Emeritus

Bonnie J. Buratt
Member of the Technical Staff, JPL

Elliot M. Meyerowitz
Professor of Biology

Nathan S. Lewis
Professor of Chemistry

David Halpern
Senior Research Scientist, JPL

Glen R. Cass
Professor of Environmental Engineering
and Mechanical Engineering

Rex W. Ridenoure
Member of the Technical Staff, JPL

Daniel L. Bridges
Director of Athletics, Physical Fducation
and Recreation

W.A.]. Luxemburg
Professor of Mathematics

Earnest D. Paylor, II
Member of Technical Staff, JPL

Rex W. Ridenoure
Member of the Technical Staff, JPL

G.P. Li

Associate Professor, Electrical and
Computer Engineering Department
University of California, Irvine

David ]. Stevenson

Professor of Planetary Science

Harry A. Atwater
Assistant Professor of Applied Physics

Amnon Yariv

Thomas G. Myers Professor of Electrical
Engineering and Professor of Applied
Physics

Harry B. Gray
Arnold O. Beckman Professor of Chemistry
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STUDENT
Paul N. Herrera

Senior, Ma
San Diego State University

Karla R. Holley
Senior, Ch
Hampton University
MURF

Karen T. Hong
Senior, ME
IBM Corporation SURF

‘Wen Hsuan Hsieh
Junior, EE
Ford Motor Company SURF

Mark L. Huber
Junior, Ma
Harvey Mudd College

Elliot E. Hui

Junior, Ph/EE
Massachusetts Institute of
Technology

Neena Imam
Senior, EE

Nicky P. Impert
Sophomore, ME

Mr. and Mrs. Robert C.
Perpall SURF

Mansoor A. Jafri
Senior, EE

Julian C. Jamison
Junior, Ma
Richter Scholar

Steven W. Jilcott, Jr.
Sophomore, Ph/Ma
Arthur R. Adams SURF

Endowment

Kriten J. Joshi
Junior, Ma

Tadashi Kanamori
Junior, EAS

Mikka M. Kangas
Junior, Ph/EAS

Tarun M. Kapoor

Senior, Bi/Ch

Samuel P. and Frances Krown
SURF

Mbuyi N. Kazadi
Junior, PhiMa
Samuel P. and Frances Krown

SURF Endowment

TOPIC
Exploring Opposition Effects of Bright Particulate
Materials

Analysis of Trypsin Digested Subunits from NCD-4
Treated Cytochrome ¢ Oxidase via SDS-Polyacrylamide
Gel Electrophoresis

Mixing of Particles

Residual Stress of Silicon Nitride Film

Visualization of VSEPR Theory

Microseismometers for Space Applications

SURFSAT Mission Requirements and Operations
Concept

Finding Muscle-like Actuators for Use in an Endoscope

SURFSAT Power Subsystem—Overall Design

Le Chatelier’s Principle Generalized

Solutions to Differential Equations of Non-Integral
Order

Magnetic Fields of Pulsars

SURFSAT Structure Subsystem Configuration and
Analysis

Asteroid Microspacecraft Flyby (AIM) Star-Tracker
Interface Design

De Novo Design of Functional Peptide Domains

The Dark Moon and Global Change

RESEARCH SPONSOR

Robert M. Nelson
Member of the Technical Staff, JPL

Sunney I. Chan
George Grant Hoag Professor of
Biophysical Chemistry

Melany L Hunt

Assistant Professor of Mechanical
Engineering

Yu-Chong Tai

Assistant Professor of Electrical
Engineering

Nathan S. Lewis
Professor of Chemistry

Thomas A. Van Zandt
Member of the Technical Staff. JPL

Rex W. Ridenoure
Member of the Technical Staff, JPL

Richard M. Murray
Assistant Professor of Mechanical
Engineering

Rex W. Ridenoure
Member of the Technical Staff, JPL

Kim C. Border

Associate Professor of Economics

W.A.]. Luxemburg
Professor of Mathematics

Peter M. Goldreich
Professor of Astrophysics & Planetary
Physics

Rex W. Ridenoure
Member of the Technical Staff, JPL

Ross M. Jones

Supervisor of Advanced Spacecraft Systems
Studies and Engineering Technology, JPL

Barbara Imperiali
Assistant Professor of Chemistry
Endowment

Steven E. Koonin

Professor of Theoretical Physics



STUDENT

Sanza T. Kazadi

Junior, PhiMa

Sidney R. and Nancy M.
Petersen SURF Endowment

Gerard S. Ketefian
Junior, EAS

Rohit Khare
Sophomore, CS
Richter Scholar

Osman Kibar
Senior, EE

Tristania M. Kibbey
Senior, Ge

Richter Scholar

Frances S. Kim
Junior, Bi

Nitya R. Kitchloo

Senior, Ma

Brian C. Kjerulf
Juntor, Ay
Flintridge Foundation SURF

Susy C. Kohout
Sophomore, Ch

Howard Hughes Medical
Institute SURF

Jeff M. Koshi
Senior, Ph
Mr. Pete J. Peters SURF

David W. Krider

Senior, EAS/Ec

Northern California
Associates SURF Endowment

John C. Krowas
Senior, EAS

Karen Kustedjo
Sophomore, Bi
Richter Scholar

Jae H. Kyung
Senior, Ph

Anoosh Lachin
Ph
Imperial College

Janice Lau
Sophomore, ChE

Jose Angel Lebron
Sentor, Ch/Bi
University of Puerto Rico
MUREF

Albert Shu Yuan Lee
Junior, EE/Ec

TOPIC

Project Environment

SURFSAT Structure Subsystem Configuration and
Analysis

Parallel Planar Graph Coloring

TOPSO Adaptive Optics

Lead Analysis of Ancient Inuit Tooth and Bone

Isolation and Characterization of Sindbis Virus
Cleavage Site Mutants

Exotic Spheres

The Superluminal Jet of 3C345

Synthesis of Intercellular Magnetic Resonance Imaging
(MRI) Contrasting Agents

Generation of Electric Fields Prior to Earthquakes

The Mysterious Discount: A Taxing Problem

Finite Element Analysis of Thermal Residual Stresses in
Metal-Oxide-Semiconductor Field Effect Transistors

Detecting X-ray Induced Deletions in the Bithorax
Complex in Drosophila by a Tandem Duplication

Screen

Photoacoustic Measurement of the Mechanical
Response of Quartz Using fm Sideband Detection

Martian Dust Opacity Studies

The Exchange of Protons Among Water Molecules

Evaluation of Two Different Methods to Remove
Glycosylation Sites in the cDNA of the FcRn

Calibrarted Infrared Spectrometry from Spacecraft
Mariner 6 & 7 Dara Set

RESEARCH SPONSOR

Rodney M. F. Goedman
Associate Professor of Electrical
Engineering

Rex W. Ridenoure
Member of the Technical Staff, JPL

Richard M. Wilson
Professor of Mathematics

B. Martin Levine
Member of the Technical Staff. JPL

Jason B. Saleeby
Professor of Geology

James H. Strauss

Professor of Biology

David Gabai
Professor of Mathematics

Stephen C. Unwin
Member of the Professional Staff
in Radio Astro nomy

Thomas ]. Meade
Associate Research Fellow in Biology

David J. Stevenson
Professor of Planetary Science

Peter L. Bossaerts
Assistant Professor of Finance

Lynn E. Lowry
Member of the Technical Staff, JPL

Edward B. Lewis
Thomas Hunt Morgan Professor of
Biology, Emeritus

H. Jeff Kimble
Professor of Physics

Terry Z. Martin
Member of the Technical Staff, JPL

John D. Roberts
Institute Professor of Chemistry, Emeritus

Pamela Bjorkman

Assistant Professor of Biology and Assistant
Investigator, Howard Hughes Medical
Institute

Terry Z. Martin
Member of the Technical Staff, JPL
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STUDENT
Chumyong Lee
Senior, EE

Jason T. Lee
Junior, Bio/Ec
Richter Scholar

Joseph P. Lee
Sophomore, Bi
Leslie Lee

Sophomore, Ph

Thomas K. Leung
Junior, EE

Melissa Y. Li
Junior, EE

Samuel P. and Frances Krown

SURF Endowment

Martin W. Lin
Junior, EE

Michael L. Lin
Sophomore, Bi

John Lindal
Junior, EE
Richter Scholar

Kim E. Lumbard

Senior, AMa

Arthur E. Lamel Memorial
SURF Endowment

Linda N. Maepa
Senior, GeBi

Rohan Mahadevan
Junior, Ph
Richter Scholar

Simon J. Masterton
Ph
University College London

Leslie M. Maxfield
Sophomore, Ay

Mr. and Mrs. Downie D.
Muir III SURF

Chandler T. McDowell
Junior, Ph
Richter Scholar

Jonathan E. McDunn
Sophomore, Ch
IBM Corporation SURF

TOPIC
SURFSAT Command Receiver Subsystem

Mapping the Striate Cortex of Humans with
Alzheimer’s Discase

Isolation of Genes Involved in C. elegans Vulval
Induction Using Psoralen Mutagenesis

Relationships Between Apollos, Amors, Atens, Main
Belt Asteroids and Comets by Determining Orbits and
Populations

Orientation of the Earth by the Global Positioning
System

Holographic Bragg Grating Filters for Optical Fibers

Applications of High Temperature Superconductors in
Rotational Devices

Learning About Neuron Development in Locusts by
Using Cellular Dyes

Macintosh Data-Acquisition and Control System

Cascading Convolutional and Block Encoders

Oxygen in the Early Earth: Evolution of the

Superoxide Dismutase Enzymes

Pulsar Kinematics in the Galaxy

Investigation of lon Velocity Distribution in a Spherical
Tokamak by Laser Induced Fluorescence (LIF)

A Search for Gravitational Lenses with Quasars

Modeling Corticogeniculate Feedback on a Massively
Parallel Computer

Development of a Data Acquisition Package for an lon
Mobility Spectrometer

RESEARCH SPONSOR

Rex W. Ridenoure
Member of the Technical Staff, JPL

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

Paul W. Sternberg
Assistant Professor of Biology

Eleanor F. Helin
Member of the Technical Staff, JPL

Adam P. Freedman
Member of the Technical Staff, JPL

Kerry J. Vahala
Associate Professor of Applied Physics

Wei-an Chu
Deputy Director, Texas Center for
Superconductivity at the University of

Houston

Gilles J. Laurent
Assistant Professor of Biology and
Computational and Neural Systems

Rodney M. F. Goodman
Associate Professor of Electrical
Engineering

Robert J. McEliece
Professor of Electrical Engineering

Joseph L. Kirschvink
Assoctate Professor of Geobiology

Sterl E. Phinney
Associate Professor of Theoretical
Astrophysics

Paul M. Bellan
Professor of Applied Physics

S. George Djorgovski
Associate Professor of Astronomy

Ernst Niebur

Research Fellow in Computational and
Neural Systems

Christof Koch

Assistant Professor of Computation and
Neural Systems

Jesse L. Beauchamp
Professor of Chemistry



STUDENT

Amitabh Mehra
Senior, EE
General Motors Corporation

SURF

Viktor Jak Melamed
Senior, EE

Technical University of
Budapest

Adrienne P. Miller
Senior, ME

Theresa K. Miller
Senior, ME

Dan B. Millward
Junior, Bi/Ch

Howard Hughes Medical
Institute SURF

William J. Lavar Moore
Junior, Ay

Neftali Morales

Senior, Ch

University of Puerto Rico
MURF

June C. Morland
Senior, PhiAy
St. Andrews University

Michael P. Mulqueen
Junior, ChE
Richter Scholar

Michael A. Nassir
Senior, Ph
Mrs. Vernon L. Barrett SURF

Nhat X. Nguyen
Sophomore, CS/IMa

Son T. Nguyen
Junior, EAS

David A. Nichols
Junior, Ch

Seth B. Noble
Senior, CS
Class of '36 SURF

Endowment

Asali Y. Odom
Junior, Ch
Spelman College
MURF

Lior S. Pachter
Junior, Ma
Richter Scholar

Ritankar Pal

Senior, EAS/Ma
Richter Scholar

TOPIC

Project Rugbug: Development of an Autonomous, Self-
Propelled Vacuum Cleaner

ADA Emulator For The DSN Block V Receiver

Asteroid Investigation with Microspacecraft: A
Spacecraft Mockup

Observing the Seasonal Sea Ice Cycle in the Arctic
Ocean with ERS-1 SAR

Development of a Z-DNA Oligomer Which Sterically
Directs the Binding of r-[Rh(DIP)3]+3

Time-Varying Gravitational Field of the Earth

Synthesis and Use of cis 1,6 -
bis(dimethyltertbutylsilyloxy)-3-hexene in Ring
Opening Metathesis Polymerization of Cyclooctadiene

Analysis of the Spectra of Hot Subdwarfs

The Adsorption of Carbon Dioxide by Poly{ethylene-
imine)

Photometry of RR Lyrae Variables in Globular Clusters

On L-designs, Circular Block Designs, and Costar
Arrays

Vibration Quieting on a Space-based Interferometer

Testbed

A Study of the Reactions of Substituted Heptafulvenes
With Ring Opening Metathesis Polymerization
Catalysts

Management Support in the New World of Computing

System

Synthesis of Structure-Directing Agents for High- Silica
Zeolites With 10/12 Ring Channels

The Rigidity of Polyhedra and Frameworks

Two-player Holdout Game with Errors

RESEARCH SPONSOR

Charles L. Seitz
Professor of Computer Science

Allen J. Nikora
Member of the Technical Staff. JPL

Ross M. Jones
Supervisor of Advanced Spacecrafi Systems
Studies and Engineering Technology, JPL

Benjamin M. Holt
Member of the Technical Staff, JPL

Jacqueline K. Barton

Professor of Chemistry

Richard S. Gross
Member of the Technical Staff. JPL

Robert H. Grubbs
Victor and Elizabeth Atkins Professor of
Chemistry

by
James K. McCarthy A
Assistant Professor of Astronomy 9 fe

George R. Gavalas :
Professor of Chemical Engineering

I. Neill Reid
Senior Research Fellow in Astronomy

Hunter S. Snevily
Bateman Research Instructor in Astronomy

Brad Hines
Member of Technical Staff, JPL

Robert H. Grubbs
Victor & Elizabeth Atkins Professor of
Chemistry

Frederick B. Thompson
Professor of Computer Science

Mark E. Davis
Professor of Chemical Engineering

Dinakar Ramakrishnan
Professor of Mathematics

Thomas R. Palfrey
Professor of Economics and Political
Science
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George O. Papa
Junior, APh/Ec

Nirav R. Patel
Sophomore, EE

Cheryl Ann Payne
Junior, Botany
University of California at

Davis

Michael Pejic
Junior, Ph

Tracy J. Perkins
Sophomore, Ch

Clark Atlanta University
MURF

Aaron M. Petty
Junior, Bi

Jed W. Pitera

Junior, Bi/Ch

Howard Hughes Medical
Institute SURF

Rachel E. Platais
Senior, Ph
Reed College

Katherine J]. Quinn
Senior, GePh

Mt. and Mrs. Douglas B.
Nickerson SURF

Albert Ratner
Sophomore, EAS

Jennifer S. Remine
Senior, ME

Aron W. Rempel
Junior, APh
Donald S. Clark SURF

Endowment

Zhanging Ren
Junior, Ma

Lester Lees Aeronautics SURF

Endowment

Gisela Rodriguez-Sandoval

Sophomore, Bi

Thomas Hunt Morgan SURF

Endowment

Paul W. K. Rothemund
Junior, Bi/CS

TOPIC

A Study of RHEED Dynamics During Thin Film
Growth

SURFSAT — X- and Ka-band Beacon Subsystems
Final Design and Prototyping

The Statistical Variability of the Water Potential and
Moisture Content on Alaskan Forests and the Effects of
Sample Size on Those Parameters

Computer Simulation of the Optical Properties of
Scintillating Crystals

Plastocyanin Protein Production for Electron Transfer
Study

Subcloning and Restriction Mapping of the Promoter
Region of the SpCoel I Gene of S. Purpuratus

Expression of the Mouse MHC Class I L9 Heavy Chain

Calculating The N, Rotational Raman Spectrum

Oligocene - Recent Plate Reconstructions of the South-

East Indian Ridge

Fluid Flow Past Double Airfoils

Pyrotechnic Shock Simulation: A Shaker Adapter

Investigating the Fiber Optic Fuse

Non-linear Acoustic Effects in the Rijke Tube

A Study of the Stimulation of /n Vitro Transcription

Termination by mTERF

Stereoselective Olefination of Ketones

RESEARCH SPONSOR

Thomas C. McGill
Fletcher Jones Professor of Applied Physics

Rex W. Ridenoure
Member of the Technical Staff; JPL

JoBea Way
Member of the Technical Staff, JPL

David G. Hitlin
Professor of Physics

John H. Richards
Professor of Organic Chemistry

L. Courtney Smith
Senior Research Fellow in Biology

Pamela Bjorkman

Assistant Professor of Biology and Assistant
Investigator, Howard Hughes Medical
Institute

Dominique Fourguette
Research Fellow in Aeronautics

Joann M. Stock
Associate Professor of Geology and
Geophysics

Tayfun E. Tezduyar

Professor of Aerospace Engineering and
Mechanics

Anthony Leonard

Profressor of Aeronautics

Dennis L. Kern
Technical Group Supervisor for Dynamics
Environments, JPL

Kerry J. Vahala
Associate Professor of Applied Physics

John C. Doyle
Professor of Electrical Engineering

Vincente Micol
Postdoctoral Research Fellow in Biology

Robert H. Grubbs
Victor & Elizabeth Atkins Professor of
Chemistry



STUDENT

Dorie P. Sanders

Senior, CS

California State University
Northridge

Mark D. Savellano
Senior, APh

Keith A. Schneider
Junior, Ph

Keith R. Seitz

Senior, ChE

Hugh F. and Audy Lou
Colvin SURF Endowment

Ahmed A. Serag

Senior, Ch

Professor Fredrick H. Shair
SURF Endowment

Russina V. Sgoureva
Junior, AMa
Samuel P. and Frances Krown

SURF Endowment

Penelope L. Sherman
Sophomore, Ch

Douglas G. Shiels

Senior, EAS

Toshi Kubota Aeronautics
SURF Endowment

Karen Chiu Chun Shih

Junior, Bi

Jill A. Soha
Senior, Bi

Richter Scholar

Joseph N. Spitale
Junior, Ph
Mount San Antonio College

Linda Springer
Junior, EE
Richter Scholar

Teresa Anne Stachura
Junior, Graphic
Design/Illustration

Milwaukee Institute of Art and
Design

John D. Stamm
Senior, Ph

Dr. and Mrs. Robert L.
Noland SURF

William S. Stewart
University of Manchester

Maureen Su

Junior, Bi

Harvard University
Howard Hughes Medical
Institute SURF

TOPIC
Data Analysis for Improved Software Reliability

Group IV Ternary Alloy Film Crystallization
Multiple Orbit Gamma-Ray Observations of GX 301-2

Dynamical Study of the Validity of Homopolymer
Flow Models

Immobilized Metal Affinity Gel Electrophoresis
(IMAGE)

Steady States in the Two-Dimensional Symmetric

Model of Dentritic Growth

Selective Recognition of DNA by [(lys)ZRh(phi)]a‘

Computational Study of the Initial Flow Around a
Circular Cylinder Impulsively Started in Linear and
Rotational Motion

Purification of Oligosaccharyltransferase

Catecholamines in the Zebra Finch Song System
An Approach to Flexible Spacecraft Specification
Optical Illusion: Simulation of the Nonclassical

Receptive Field in Primary Visual Cortex

Conceptual Visualization

A Search for Gravitational Lenses

Small Grains in the Interstellar Medium

Regionalization in the Chick Telencephalon

RESEARCH SPONSOR

Allen Nikora
Member of the Technical Staff, JPL

Harry A. Atwater
Assistant Professor of Applied Physics

Thomas A. Prince
Associate Professor of Physics

Julia A. Kornfield
Assistant Professor of Chemical
Engineering

Frances H. Arnold
Assistant Professor of Chemical
Engineering

Daniel 1. Meiron

Associate Professor of Applied Mathematics

Jacqueline K. Barton
Professor of Chemistry

Anthony Leonard
Professor of Aeronautics

Barbara Imperiali
Assistant Professor of Chemistry

Mark Konishi
Bing Professor of Behavioral Biology

Joan C. Horvath
Member of the Technical Staff, JPL

Ernst Niebur
Research Fellow in Computational and
Neural Systems

Nathan S. Lewis
Professor of Chemistry

S. George Djorgovski
Associate Professor of Astronomy

Michael W. Werner
Senior Research Scientist, JPL

David J. Anderson

Assistant Professor of Biology and Assistant

Investigator, Howard Hughes Medical
Institute
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STUDENT

Michael Su
Junior, APh

Derek M. Surka
Junior, Ay

Florence M.S. Tam

Senior, Ch

University af British Columbia
Ting Kin Tam

Junior, EE

Erik Taylor

Senior, APh

Mr. and Mrs. Carl V. Larson
SURF

Interior M. Thomas
Junior, Bi
Xavier University of Louisiana

MURF

Phillip W. Tracadas
Sophomore

Massachusetts Institute of
Technology

David E. Trilling
Junior

Harvard University

Helen Y. Tsai
Senior, Ch
Ernest Haywood Swift SURF

Endowment

Matthew K. Tucker
Senior, EE
Mr. Kaname Kirsuda SURF

Robert R. Uglesich
Junior, APh
Richter Scholar

Chris Ulmer

Senior, EE

Dr. and Mrs. Robert L.
Noland SURF

Sean A. Upchurch
Sophomore, Ch
Peter A. Lindstrom SURF

Endowment

Shrevas S. Vasanawala
Junior, Ma
Richter Scholar

Kevin Xiaohui Wang
Senior, EE
John S. Ward

Sophomore, Ph
Principia College

Gregory W. Wardle
Senior, EE

TOPIC

Study of Spheromak Injection with the Caltech
Spheromak Accelerator

SURFSAT Expected Environments and Implications

Ruthenium Modification of cellobiohydrolase I

Fast and Pzzallel Implementation of Melting Algorithm
for Clustering

Watching Granular Flows

Isolation of Mutants that Interact with Leafy Mutants
During Floral Development in Arabidopsis thaliana

New Links in the Observable Features of Solar
Filaments

Simple Model of Atmospheric HOx Chemistry and its
Applications

Nuclear Magnetic Resonance Investigation of the Effect
of Charge on 1,2-Disubstituted Ethanes and 1,3-
Disubstituted Propanes

Controlling a Tendon Driven Robotic Finger with R/C
Servo Motors

An Investigation of post-AGB Evolution in Warm
Supergiants

Machine Learning with ITRule

Chemistry Visualization

Determination of Phosphoamino Acids in CDC7p

SURFSAT Subsystem and System Integration and Test
Plans

Infrared Imaging of High Redshift Radio Galaxies

SURFSAT Functional Integration

RESEARCH SPONSOR

Paul M. Bellan
Professor of Applied Physics

Rex W. Ridenoure
Member of the Technical Staff, JPL

Harry B. Gray
Arnold O. Beckman Professor of Chemistry

Edward C. Posner
Visiting Professor of Electrical Engineering

Melany L. Hunt
Assistant Professor of Mechanical
Engineering

Elliot M. Meyerowitz
Professor of Biology

Sara F. Martin
Senior Scientist and Member of the
Professional Staff

Yuk L. Yung
Professor of Planetary Science

John D. Roberts
Institute Professor of Chemistry, Emeritus

Richard M. Murray
Assistant Professor of Mechanical
Engineering

James K. McCarthy
Assistant Professor of Astronomy

Rodney M. F. Goodman
Associate Professor of Electrical
Engineering

Nathan S. Lewis
Professor of Chemistry

Judith L. Campbell
Professor of Chemistry and Biology

Rex W. Ridenoure
Member of the Technical Staff, JPL

Peter Eisenhardt
Member of the Technical Staff, JPL

Rex W. Ridenoure
Member of the Technical Staff. JPL



STUDENT

Samuel M. Webb
Junior, EAS
Robert M. Abbey SURF

Jennifer Jia-Perng Wei
Junior, Ch
Richter Scholar

Eric L. Wembhoff

Junior, ME

Dr. Chandler C. Ross SURF
Fellowship

Caroline S. Whitehill
Senior, Microbiology

Louisiana State University

Michael Wong
Junior, ChE

Allison-Louvain Woodmass
Eng
Kingston University

Jennifer A. Wright
Senior, Lit
Arthur R. Adams SURF

Endowment

Ren Wu
Senior, EE
IBM Corporation SURF

Andre T. Yew
Senior, EE

Sarah E. Yoder
Junior, Bi
Richrter Scholar

Ruchirej Yongsunthon
Junior, Ph
Richter Scholar

Hui Jae Yoo
Senior, EE

Feng Yuan
Senior, PH

Maha Zewail
Junior, Ch
Arthur A. Noyes SURF

Endowment

Yiming Zhao
Senior, Bi
Yale University

David Q. Zhu
Junior, EE

Ae Aeronautics

AMa  Applied Math

APh  Applied Physics
Ay Astornomy
Bi Biology

Ch
ChE
CNS

EE

TOPIC

Photoreduction of Iron Oxyhydroxides in the Presence
of Important Atmospheric Organics

Synthesis of Mutant Yeast Iso-1 Cytochrome ¢

Schlieren Visualization of Supersonic Flows with Film
Cooling

Using the Gipsy Code to Solve for the GPS Site
Positions Within the 1991 Mojave Campaign

The Chemistry of Iron in the Aerosol Phase of the

Atmosphere

Pyrotechnic Shock Simulation : A Prototype Machine.

Archetype and Allegory in Hawthorne’s Portrayal of

Women

Residual Stress of Silicon Nitride Film

Visualization of Molecular Orbirals

Effects of DPTP 99A on Central Nervous System
Development in Drosophila melanogaster

Test and Calibration of an Electron Beam Rotator

SURFSAT Ku-band Transponder Subsystem Design

Cell-type-specific Recognition by MADb in Locust CNS

IR Dichroism Measurements of Segment Dynamics in a
Polymer Chain

A Proton NMR Investigation of Rotation About the
C-N Bonds of Urea

Signal Processing System for Novel Fringe Detection in
a Michelson Stellar Interferometer

Chemistry Ec Economics
Chemical Engineering Ge Geology
Computation and Neural Systems GePh  Geophysics
Compurer Science Hist  History
Electrical Engineering Lit Literature

RESEARCH SPONSOR

Michael R. Hoffmann
Professor of Environmental Chemistry

Harry B. Gray
Arnold O. Beckman Professor of Chemistry

Melany L. Hunt
Assistant Professor of Mechanical
Engineering

Matthew P. Golombek
Research Scientist, J[PL

Michael R. Hoffmann
Professor of Environmental Chemistry

Dennis L. Kern
Technical Group Supervisor for Dynamics
Environments, JPL

Cindy Weinstein
Assistant Professor of Literature

Yu-Chong Tai
Assistant Professor of Electrical
Engineering

Nathan S. Lewis
Professor of Chemistry

Kai Zinn
Assistant Professor of Biology

Elizabeth J. Beise
Senior Research Fellow in Physics

Rex W. Ridenoure
Member of the Technical Staff, JPL

Gilles J. Laurent
Assistant Professor of Biology and
Computational and Neural Systems

Julia A. Kornfield
Assistant Professor of Chemical
Engineering

John D. Roberts
Institute Professor of Chemistry, Emeritus

Brad Hines
Member of the Technical Staff, JPL

Ma Marhemarics

ME  Mechanical Engineering
Ph Physics

SS Social Sciences
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evidenced by the generous support it receives each year. Donations of all sizes

T he success of the Summer Undergraduate Research Fellowships program is

are important to keep SURF the model program it has grown to be. Our
students benefit directly from the gifts of individual donors, corporations, and foundations
who provide funds which help pay for SURF student stipends.

Endowment gifts of $75,000 or more are strongly supported by donors to SURF.
Earnings from each endowment ensures one student per year can share in the SURF
experience. An endowment fund may be named as the donor designates and may be made
by bequest. In addition, an annual contribution of $3,600 provides a student fellowship for

a single year.

We thank the following donors for helping us make SURF ‘92 another exceptional year.

SURF Endowments

Arthur R. Adams SURF Fellowships

Bristol-Myers Endowment Fellowship

Donald S. Clark SURF Endowment Fund

Class of ‘36 Endowment Fund

Hugh F. and Audy Lou Colvin SURF Endowment Fellowship

Hugh F. and Audy Lou Colvin International Fellowship
Endowment

Flintridge Foundation SURF

Edward W. Hughes SURF Endowment

Samuel P. and Frances Krown Endowment Fund

Toshi Kubota Aeronautics SURF Fellowship

William N. Lacey SURF Endowment Fund

Arthur E. Lamel SURF Fellowship

William H. and Helen Lang SURF Endowment Fund

Lester Lees Aeronautics SURF Fellowship

Peter A. Lindstrom SURF Endowment

Thomas Hunt Morgan SURF Endowment Fund

Northern California Associates SURF Endowment Fund

Arthur A. Noyes SURF Endowment Fund

Mr. and Mrs. Sidney R. Petersen SURF Endowment

Professor Fredrick H. Shair SURF Endowment

Ernest H. Swift SURF Endowment Fund

Corporate and Foundation Donors
The Caltech Alumni Association

The Caltech Chapter of Sigma Xi

Ford Motor Company

General Motors Corporation

IBM Corporation

Paul K. and Evalyn Elizabeth Cook Richter Memorial Funds

Matching funds were received from

the following corporations:
The Guy F. Atkinson Co. of California

BASF Corporation

Chevron Corporation

GenCorp, Inc.

The Proctor and Gamble Company

Texaco, Inc.

National Laboratories

Jet Propulsion Laboratory
Lawrence Livermore National Laboratory
Individual Donors
Mr. Robert M. Abbey*

Mr. Arthur R. Adams*

Mr. and Mrs. Royal H. Akin

Dr. and Mrs. Lew Allen, Jr.

Mr. Edward 0. Ansell

Dr. & Mrs. Adolph L. Antonio
Mr. Langdon F. Ayres

Mr. and Mrs. Robert J. Banning
Mrs. Vernon L. Barrett*

Mrs. Marshal A. Beck

Dr. Marcella R. Bonsall

Mrs. Hannah G. Bradley*

Mr. and Mrs. R.F. Brodsky

Mr. Richard J. Burke

Mr. and Mrs. Kenneth 0. Cartwright
Mr. and Mrs. William A. Casler
Mr. Paul P. Datner

Mr. and Mrs. B.L. Dorman

Mr. and Mrs. Hubert E. Dubb
Mr. and Mrs. . Benjamin Earl
Mr. and Mrs. Orrin K. Earl

Mr. James N. Ebright

Mr. and Mrs. Edward R. Elko
Mr. and Mrs. Richard D. Geckler
Mr. and Mrs. Calvin A. Gongwer
Mr. and Mrs. Robert Gordon

Mr. and Mrs. Laurence K. Gould*
Mr. and Mrs. William N. Harris
Mr. and Mrs. Carson E. Hawk
Mr. and Mrs. Robert Henigson
Mrs. Edward W. Hughes*

Mr. and Mrs. Ralph W. Jones*
Dr. and Mrs. Barclay Kamb

Dr. and Mrs. Werner Kirchner
Mr. Kaname Kitsuda*

Mr. William P. Knight

Mrs. Arthur E. Lamel*



Mr. and Mrs. Carl V. Larson*

Mrs. Lester Lees

Mr. and Mrs. George W. Leisz

Dr. and Mrs. Jack E. Leonard

Mr. and Mrs. Myron Lipow

Mr. Neville Long

Mr. Peter H. Luiten

Dr. and Mrs. ]. Howard Marshall 11
Dr. John L. Mason

Mr. and Mrs. James H. McCormick
Dr. and Mrs. Eli Mishiick

Mr. and Mrs. William W. Moore
Mr. and Mrs. Fred W. Morris

Mrs. Georgia Morton

Mr. and Mrs. Downie D. Muir I1T*
Mr. and Mrs. John L. Naim

Mr. and Mrs. Douglas B. Nickerson*
Mr. and Mrs. Robert L. Noland*
Mrs. Sharon Ross Ormsbee

Dr. and Mrs. Ray D. Owen

Mr. and Mrs. Robert C.Perpall*
Mr. Pete P. Peters*

Mr. and Mrs. Sidney R. Petersen®
Mr. and Mrs. Joseph J. Peterson
Mr. and Mrs. Kenneth E. Price
Dr. and Mrs. Eli Reshotko

Mr. David B. Ritchie

Dr. Ernest R. Roberts

Dr. and Mrs. John D. Roberts*
Mr. and Mrs. William L. Rogers
Mr. Sidney Rumbold

Dr. Rolf H. Sabersky

Dr. and Mrs. Alfred Schaff, Jr.

Mr. Richard Schamberg

Mr. and Mrs. Robert L. Shafer

Dr. and Mrs. Fredrick H. Shair
Mr. Loyd C. Sigmon*

Mr. and Mrs. Harrison W. Sigworth
Mrs. Dan Throop Smith

Mr. and Mrs. Gerald L. Starrh

Dr. and Mrs. Martin Summerfield
Mr. and Mrs. Larry L. Thompson
Mr. and Mrs. Victor V. Veysey*

Mr. Jerry D. Woods

Mr. and Mrs. David C. Wooten
Mr. and Mrs. Warren H. Yetter

Dr. and Mrs. Louis Zernow

Mr. and Mrs. William E. Zisch
Mr. Robert L. Zurbach

* These individuals contributed the
amount of one or more SURF
stipends.

SURF Board

Dr. Lew Allen, Chair

Mr. Robert J. Banning
Dr. Marcella R. Bonsall
Mrs. Hannah G. Bradley
Mr. William N. Harris
Mr. Ralph W. Jones

Ms. Jaylene L. Moseley
Mrs. Joanna W. Muir
Mr. Douglas B. Nickerson
Mr. Robert C. Perpall
Mrs. Edith Roberts

Dr. Alfred Schaff

Mr. Robert L. Shafer

Mr. Victor V. Veysey

Mr. Robert L. Zurbach

Corporate Representatives
Dr. Norman A. Gjostein

Ford Motor Company
Dr. Paul Y. Hu

IBM Corporation

Life Members
Dr. Lee A. DuBridge

1986 SURF Dedicatee
Mr. Samuel P. Krown

Chairman, SURF Board 1982-85

Dr. Hans W. Liepmann
1989 SURF Dedicatee
Mrs. Elizabeth G. Nickerson

Chair, SURF Board 1985-88
Dr. Ray D. Owen

Chairman, 1991-92

1988 SURF Dedicatee
Dr. Fredrick H. Shair

1990 SURF Dedicatee
Dr. Robert P. Sharp

1987 SURF Dedicatee

Ex Officio Members
Mr. Thomas W. Anderson
Ms. Diane M. Binney

Ms. Doré Charbonneau
Dr. Terry Cole

Ms. Carolyn A. Merkel

Serving on SURF Board
Committees, but not
members of the Board:
Dr. Julia Kornfield

Mr. Carl V. Larson

Dr. Kenneth G. Libbrecht

Dr. William M. Whitney

SURF Administrative

Committee

Dr. Terry Cole, Chair

Dr. Frances H. Arnold
Dr. Charles J. Brokaw

Dr. Glen R. Cass

Dr. Robert H. Grubbs

Dr. Hebert B. Keller

Dr. Joseph L. Kirschvink
Dr. James Z. Lee

Dr. Kenneth G. Libbrecht
Dr. Edward C. Posner

Dr. Thomas A. Prince
Dr. Thomas A. Tombrello
Dr. William M. Whitney
Dr. Richard M. Wilson

Ex Officio Members
Ms. Diane M. Binney

Ms. Doré Charbonneau
Dr. D. Roderick Kiewiet
Mr. David S. Levy

Ms. Carolyn A. Merkel
Ms. Georgia A. Morton
Dr. David B. Wales

If you would like
further information
about how you can
contribute to SURF,
please contact:

Carolyn Merkel

Director, SURF Program
California Institute of Technology
Mail Code 139-74

Pasadena, California 91125

Telephone: (818) 397-2885
FAX: (818) 449-9649
E-Mail: surf@romeo.caltech.edu
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