1002—00



2000-2001

Caltech
Catalog

California Institute of Technology
Pasadena, California 91125
626/395-6811

September 2000

While every effort has been made to ensure that this catalog is
accurate and up to date, it may include typographical or other
errors. The Institute reserves the right to change its policies, rules,
regulations, requirements for graduation, course offerings, and any
other contents of this catalog at any time.

The contents of the Web sites linked to course entries are not part
of the official Caltech Catalog.




CONTENTS

General Information

9  Introduction
11  Historical Sketch
18  Buildings and Facilities
28  Undergraduate Research
29  Student Life
35 Student Health
37  Career Development
39 Caltech Alumni
Association
40 International Student
Programs
41  Auditing Courses
41  Grades and Grading
45  Notices, Agreements, and
Policies
Study and Research
69  Aeronautics
72 Applied and
Computational
Mathematics
73 Applied Mechanics
74 Applied Physics
75  Astronomy
78  Biochemistry and
Molecular Biophysics
79  Biology
80  Biotechnology
81 Chemical Engineering
83  Chemistry
85  Civil Engineering
86 Computation and Neural
Systems
87  Computer Science
89  Control and Dynamical
Systems
90  Electrical Engineering
96  Engineering
Science/Bioengineering
98 Environmental

Engineering Science

Contents

100  Geological and Planetary
Sciences

103 Humanities

104 Independent Studies
Program

104 Materials Science

105 Mathematics

106 Mechanical Engineering

108  Physics

112 Science, Ethics, and
Society/History and
Philosophy of Science

112 Social Science

Information for
Undergraduate Students

115 Requirements for
Admission to
Undergraduate Standing

115 Admission to the
Freshman Class

119  Admission to Upper
Classes by Transfer

122 Caltech Cambridge
Scholars Program

123 ROTC

124 Registration Regulations

126  Scholastic Requirements

131 Athletics and Physical
Education

132 Undergraduate Expenses

138  Financial Aid

140 How to Apply for
Financial Aid

142 Types of Aid Available

160  Prizes

167 Graduation
Requirements, All
Options



Information for
Graduate Students

213 Graduate Program

214 Graduate Policies and
Procedures

221  Degree Requirements

228  Graduate Expenses

231 Financial Assistance

235 Prizes

238 Special Regulations of
Graduate Options

Courses

314 Aeronautics

320  Anthropology

321  Applied and
Computational
Mathematics

323 Applied Mechanics

326  Applied Physics

331 Art History

334  Astronomy

338 Biochemistry and
Molecular Biophysics

339 Biology

350 Business Economics and
Management

352 Chemical Engineering

355 Chemistry

364 Civil Engineering

368 Computation and Neural
Systems

373 Computer Science

381 Control and Dynamical
Systems

384 Core

384 Economics

387 Electrical Engineering

396 Engineering (General)

398 Engineering

Science/Bioengineering

398 . English

399  English as a Second
Language (ESL)

400 Environmental
Engineering Science

404  Geological and Planetary
Sciences

419 History

424 Humanities

428 Independent Studies
Program

428  Jet Propulsion

429 Languages

432 Law

433 Literature

438 Materials Science

441 Mathematics

449  Mechanical Engineering

454 Music

456 Performance and
Activities

458  Philosophy

459  Physical Education

464 Physics

475 Political Science

477  Psychology

478  Science, Ethics, and
Society/History and

. Philosophy of Science

483  Social Science

Trustees,

Administration,

Faculty

489 Officers

489 Board of Trustees

492  Administrative Officers

496  Faculty Officers and
Committees

499  Staff of Instruction and
Research

529 Officers and Faculty

Contents



ACADEMIC CALENDAR
2000-2001

FIRST TERM 2000

September 17

New-Student Registration for
Undergraduates—Braun Gym,
10:00 2.m.—4:00 p.m.

September 18-20
New-Student Orientation for
Undergraduates

September 19

New-Student Registration for
Graduate Students—Braun Gym,
8:30 a.m.-noon

Orientation, 2:30-4:00 p.m.

Welcome and Information Fair,
4:00-7:00 p.m.

September 25

Beginning of instruction—8:00 a.m.

Undergraduate Academic Standards
and Honors Committee—9:00
a.m.

October 13

Last day for adding courses and
removing conditions and incom-
pletes

October 2531

Midterm examination period

November 6

Midterm deficiency notices due—9:00
a.m.

Last day for admission to candidacy
for the degrees of Master of
Science and Engineer

November 13-24

Mail registration for second term,
2000-2001

November 15

Last day for dropping courses and
changing sections

November 23-24

Thanksgiving holidays

November 23-26

Thanksgiving recess

December 1

Last day of classes

Last day to register for second term,
2000-2001, without a $50 late fee

December 2-5
Study period

*First due date for final examinations

Academic Calendar

December 6*-8
Final examinations, first term,

2000-2001

Decernber 9
End of first term, 2000-2001

December 10-fanuary 1
Winter recess

December 11
Instructors’ final grade reports due—
9:00 a.m.

December 22-26
Christmas holidays

Fanuary 1
New Year’s holiday

SECOND TERM 2001

Fanuary 2

Beginning of instruction—8:00 a.m.

Undergraduate Academic Standards
and Honors Committee—9:00
am.

Fanuary 15
Martin Luther King Day holiday

Fanuary 23

Last day for adding courses and
removing conditions and incom-
pletes

February 2-8
Midterm examination period

February 12
Midterm deficiency notices due—9:00
am.

February 19

Presidents’ Day holiday

Instructional Recess Day—classes do
not meet

February 20-March 2
Mail registration for third term,
2000-2001

February 21

Last day for dropping courses and
changing sections

March 9

Last day of classes

Last day to register for third term,
2000-2001, without a $50 late fee

March 10-13
Study period

March 12

Last day for obtaining admission to
candidacy for the degree of
Doctor of Philosophy



March 14*-16
Final examinations, second term,
2000-2001

March 17

End of second term, 2000-2001
March 18-April 1

Spring recess

March 19

Instructors’ final gra({e reports due—
9:00 a.m.

THIRD TERM 2001

April 2

Beginning of instruction—8:00 a.m.

Undergraduate Academic Standards
and Honors Committee—9:00
a.m.

April 20

Last day for adding courses and
removing conditions and incom-
pletes

May 2-8
Midterm examination period

May 14

Midterm deficiency notices due—9:00
a.m.

Last day for seniors to remove condi-
tions and incompletes

May 21-Fune 1

Mail registration for first term,
2001-2002, and registration for
summer research

May 23

Last day for dropping courses and
changing sections

May 25

Last day for presenting theses for the
degrees of Doctor of Philosophy
and Engineer

May 28

Memorial Day holiday

June 1

Last day of classes—seniors and grad-
uate students

Fune 2-5
Study period for seniors and graduate
students

Fune 6*-8

Final examinations for seniors and
graduate students, third term,
2000-2001

*First due date for final examinations

Fune 8
Last day of classes—undergraduates
Last day to register for first
term, 2001-2002, without a $50
late fee

Fune 9-12
Study period for undergraduates

Fune 11

Instructors® final grade reports due for
seniors and graduate students—
9:00 a.m.

Fune 13

Undergraduate Academic Standards
and Honors Committee—9:00
a.m. (Commencement Meeting)

Curriculum Committee—10:00 a.m.

Faculty meeting—2:00 p.m.

Fune 1315
Final examinations for undergradu-
ates, third term, 2000-2001

Fune 15
Commencement—10:00 a.m.
June 16
End of third term, 2000-2001
Fune 18

Instructors’ final grade reports for
undergraduates due—9:00 a.m.

Fune 27

Undergraduate Academic Standards
and Honors Committee—9:00
am.

July 4

Independence Day holiday

September 3
Labor Day holiday

FIRST TERM 2001-2002

September 24-28

New-Student Registration and
Orientation for Undergraduate
students—Location and Time:
TBA

September 25

New-Student Registration for
Graduates—Location and Time:
TBA .

New-Student Orientation for
Graduates, 2:30-4:00 p.m.

Welcome and Information Fair,
4:00-7:00 p.m.

October 1

Beginning of instruction—8:00 a.m.

Undergraduate Academic Standards
and Honors Committee-—9:00
am.

Academic Calendar
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Administrative Technology Center (ATC).
Admissions (Undergraduate). ..
Alles Laboratory (Molecular Blology)
Alumni House
Arms Laboratory (Geol. & Planetary Sciences).

RSN B3

ATC Annex........... 14
Athenaeum (Faculty Club) 61
Auditors Office .. .o

Audit Services & Inst. Compllance Office.
Avery Center (L & Graduate
Baxter Hall (Humanities & Social Sciences).
Beckman Auditorium ......................
Beckman Institute/Beckman Institute Auditorium .
Beckman Laboratories (Behavioral Biology) . ...
Beckman Laboratory of Chemical Synthesis.
Blacker House {Undergraduate Residence)
Braun Athletic Center ... ...
Braun House (Graduate Residence)
Braun Laboratories (Celt Biology & Chemistry)
Bridge Annex (Physics).................
Bridge Laboratory, East & West (Physics)
Brown Gym ..
Campus Auxiliary & Business Serwces Offices.
Campus Auxiliary & Business Services Offices Annex.
CAPSI (Educational Outreach) . .
Catalina Graduate Housing. ..
Central Engineering Services .
Cenfral Plant .
Center for Stu et Semces
Chandler Dining Hall & Convenience Store. ..
Church Laboratory (Chemicat Biology,
Creliin Laboratory (Chemistry).
Dabney Hall (Humanities & Development]
Dabney House (Undergraduate Residence).
Downs Laboratory (Physics). ..
Financia! Services Building
Firestone Laboratory (Appiied Math. & F]lght SC|enceS)
Fitzhugh House (U.S.G.S & S.CEC)..
Fleming House {Undergraduate Residence)
Gates Annex (Chemistry).
Graduate Housing Office. .
Grounds Operations Office.
Guggenheim Laboratory (Aeronaullcs & Applied Science) .
Hill House (Bursar).
Holliston Parking Structure.
Human Resources
Industriai Relations Center
Isotope Handling Laboratory
Jorgensen Laboratory (Computer Science).
Karman Laboratory (Fluid Mechanics & Jet Propulsion).
Keck Wing. ..
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Keck Laboratories (Env. Engmg. Sci. & Materials Sci
Keith Spalding Building (Business Services & SIRTF)
Kellogg Radiation Laboratory...
Kerckhoff Laboratories {Biological Sciences)
Lauritsen Laboratory (High Energy Physics;
LIGO
Lloyd House (Undergraduate Residence).
Marks House (Graduate Residence)...
Mead Laboratory (Undergraduate Chemistry).
“Mechanical Universe, The * / "Project Mathematics!
Millikan Library .
Moore Laboratory (Engineering & Applled Science).
Morrisroe Astroscience Laboratory (IPAC).
Mosher-Jorgensen Wing..................
Mudd Laboratory, North (Geology & Geochemistry,
Mudd Laboratory, South {Geophysics & Planetary Sci)
Noyes Laboratory (Chemical Physics).
Page House (Undergraduate Residence).
Parsons-Gates Hall of Administration .
Physical Plant.
Powell-Booth Laboratery for Computational Science
President’s Events Office.............
Property Management Office ........
Prufrock House (Graduate Residence).
Public Events Administrative Offices..
Public Events Audio Visual Services & Admin. Annex...
Public Events Ticket & Production Offices
Public Relations / Media Relations - Visitors Centel
Ramo Auditorium.
Recycling Center
Ricketts House {Undergraduate Residence;
Robinson Laboratory (Astrophysics & Astronomy) .
Ruddock House (Undergraduate Residence) ...
Satellite Plant (of Central Plant Services) .
Security Station (24 hrs) ...
Sherman Fairchild Library (Englneenng & Applled
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Science) 43
Sloan Annex {Applied Physics & Physlcs) .®B
Sloan Laboratory (Mathematics & Physics) 37
Spalding Laboratory (Chemical Engineering) .41
Steete House (Financial Aid; -
Steele Laboratory (Appl. Physics & Elect. Engrng) .81

Treasurer's Office ...
U.S. Geological Survey (U.5.G.S)..

Watson Laboratories {(Applied Physics) . .95
Wilson Parking Structure........ 13
Wiison Parking Structure, South . 124

Winnett Center (Bookstore & Red Door Café]
Young Health Center
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INTRODUCTION

The California Institute of Technology is an independent, privately
supported university, whose educational mission has not changed
since it was stated by the original trustees on November 29, 1921:
“To train the creative type of scientist or engineer urgently needed
in our educational, governmental, and industrial development.”

Its mission in research was expressed by President Emeritus
Thomas E. Everhart in his 1988 inaugural address: “There need to
be a few places that look ahead and still dare to do the most ambi-
tious things that human beings can accomplish. Caltech still has
that ambition and that daring.”

Caltech conducts instruction at both the undergraduate and
graduate levels and, including its off-campus facilities, is one of the
world’s major research institutions. Its mission to train creative sci-
entists and engineers is achieved by conducting instruction in an
atmosphere of research, accomplished by the close contacts
between a relatively small group of students (approximately 900
undergraduate and 1,100 graduate students) and the members of a
relatively large faculty (approximately 280 professorial faculty, 130
research faculty, and 400 postdoctoral scholars). “Caltech has
achieved international influence far disproportionate to its size,”
according to Time magazine.

The Institute is organized into six divisions: Biology; Chemistry
and Chemical Engineering; Engineering and Applied Science;
Geological and Planetary Sciences; the Humanities and Social
Sciences; and Physics, Mathematics and Astronomy. It is accredited
by the Accrediting Commission for Senior Colleges and
Universities of the Western Association of Schools and Colleges,
985 Adantic Ave., Ste. 100, Alameda, CA 94501, (510) 748-9001.

Undergradvate Program

Caltech offers a four-year undergraduate course with options avail-
able in applied and computational mathematics; applied physics;
astronomy; biology; chemical engineering; chemistry; economics;
electrical and computer engineering; electrical engineering; engi-
neering and applied science; geochemistry; geology; geophysics;
history; independent studies; literature; mathematics; physics; plan-
etary science; science, ethics, and society; and social science. Each
leads to the degree of Bachelor of Science.

All options require students to take courses in biology, chem-
istry, humanities, mathematics, physics, and the social sciences.
Course work is rigorous and students are encouraged to participate
in research. The undergraduate program is thus designed to pro-
vide an intensive exposure to a wide spectrum of intellectual pur-
suits.

Introduction




Near the end of the first year, students select an option, and
during the second year they begin to specialize. However, the
major concentration in chosen fields and professional subjects
occurs during the third and fourth years.

Caltech also encourages a reasonable participation in extracur-
ricular activities, which are largely managed by the students them-
selves. Three terms of physical education are required, and inter-
collegiate and intramural sports are encouraged.

In short, every effort is made to provide undergraduate students
with well-rounded, integrated programs that will not only give
them sound training in their professional fields, but that will also
develop character, intellectual breadth, and physical well-being.

Gradvate Program

Graduate students constitute approximately 55 percent of the total
student body at Caltech. Jointly engaged in research problems with
faculty members, they contribute materially to the general atmos-
phere of intellectual curiosity and creative activity generated on the
Institute campus.

Caltech offers courses leading to the degree of Master of
Science, which normally involves one year of graduate work; the
degree of Engineer in certain branches of engineering, with a min-
imum of two years; and the degree of Doctor of Philosophy. In all
the graduate work, research is strongly emphasized, not only
because of its importance in contributing to the advancement of
science and thus to the intellectual and material welfare of
humankind, but also because research activities add vitality to the
educational work of Caltech.

The graduate options are acronautics, applied and computation-
al mathematics, applied mechanics, applied physics, astronomy,
biochemistry and molecular biophysics, biology, chemical engi-
neering, chemistry, civil engineering, computation and neural sys-
tems, computer science, control and dynamical systems, electrical
engineering, engineering science/bioengineering, environmental
engineering science, geological and planetary sciences, materials
science, mathematics, mechanical engineering, physics, and social
science.

Postdoctoral and Senior Postdoctoral Scholars

Postdoctoral scholars form a vital part of the research community
at Caltech and JPL. They advance knowledge through research
and scholarship in science and technology; add to their own experi-
ence and education; and contribute to the education of Caltech
undergraduates and graduate students. Postdoctoral scholars on
campus always work under the close supervision of one or more
Caltech professorial faculty members. They must have an earned
doctorate from a duly accredited institution in virtually all circum-
stances. Upon arrival at the Institute, postdoctoral scholars should
check in immediately at the Faculty and Postdoctoral Scholars
Oftice in Parsons-Gates.

General Information



Betty and Gordon Moore Distinguished Visitors

"The Moore Distinguished Visitors program brings to the Caltech
campus scientists, scholars, technologists, and artists of great dis-
tinction or of great promise. Through this program, Caltech facul-
ty and students and the Moore Distinguished Visitors will have the
opportunity to inform, inspire, and invigorate one another through
discussions, seminars, lectures, and research. Appointments will be
made in all academic divisions, and will normally last from two to
nine months.

HISTORICAL SKETCH

The California Institute of Technology developed from a local
school of arts and crafts founded in Pasadena in 1891 by the
Honorable Amos G. Throop. Initially named Throop University,
it was later renamed Throop Polytechnic Institute. Known as the
California Institute of Technology since 1920, it has enjoyed the
support of the citizens of Pasadena, and as early as 1908 the Board
of Trustees had as members Dr. Norman Bridge, Arthur H.
Fleming, Henry M. Robinson, J. A. Culbertson, C. W. Gates, and
Dr. George Ellery Hale. The dedication by these men, of their
time, their minds, and their fortunes, transformed a modest voca-
tional school into a university capable of attracting to its faculty
some of the most eminent of the world’s scholars and scientists.

George Ellery Hale, astronomer and first director of the Mount
Wilson Observatory, foresaw the development in Pasadena of a
distinguished institution of engineering and scientific research.
Hale well knew that a prime necessity was modern well-equipped
laboratories, but he stressed to his fellow trustees that the aim was
not machines, but men. “We must not forget,” he wrote in 1907,
“that the greatest engineer is not the man who is trained merely to
understand machines and apply formulas, but is the man who,
while knowing these things, has not failed to develop his breadth
of view and the highest qualities of his imagination. No creative
work, whether in engineering or in art, in literature or in science,
has been the work of a man devoid of the imaginative faculty.”

The realization of these aims meant specializing, so the trustees
decided in 1907 to discontinue the elementary school, the business
school, the teacher-training program, and the high school, leaving
only a college of science and technology that conferred Bachelor of
Science degrees in electrical, mechanical, and civil engineering.

In 1910 Throop Polytechnic Institute moved from its crowded
quarters in the center of Pasadena to a new campus of 22 acres on
the southeastern edge of town, the gift of Arthur H. Fleming and
his daughter Marjorie. The president, Dr. James A. B. Scherer, and
his faculty of 16 members, opened the doors to 31 students that
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September. When, on March 21, 1911, Theodore Roosevelt deliv-
ered an address at Throop Institute, he declared, “I want to see
institutions like Throop turn out perhaps ninety-nine of every
hundred students as men who are to do given pieces of industrial
work better than any one else can do them; I want to see those
men do the kind of work that is now being done on the Panama
Canal and on the great irrigation projects in the interior of this
country—and the one-hundredth man I want to see with the kind
of cultural scientific training that will make him and his fellows the
matrix out of which you can occasionally develop a man like your
great astronomer, George Ellery Hale.”

It would have surprised Roosevelt to know that within a decade
the lictle Institute, known from 1913 as Throop College of
Technology, would have again raised its sights, leaving to others
the training of more efficient technicians and concentrating its
own efforts on Roosevelt’s “hundredth man.” On November 29,
1921, the trustees declared it to be the express policy of the
Institute to pursue scientific researches of the greatest importance
and at the same time “to continue to conduct thorough courses in
engineering and pure science, basing the work of these courses on
exceptionally strong instruction in the fundamental sciences of
mathematics, physics, and chemistry; broadening and enriching the
curriculum by a liberal amount of instruction in such subjects as
English, history, and economics; and vitalizing all the work of the
Institute by the infusion in generous measure of the spirit of
research.”

Three men were responsible for the change in the Institute.
George Ellery Hale still held to his dream. Arthur Amos Noyes,
professor of physical chemistry and former acting president of the
Massachusetts Institute of Technology, served part of each year
from 1913 to 1919 as professor of general chemistry and as
research associate; then, in 1919, he resigned from MIT to devote
full ime to Throop as director of chemical research. In a similar
way Robert Andrews Millikan began, in 1916-17, to spend a few
months a year at Throop as director of physical research. In 1921,
when Dr. Norman Bridge agreed to provide a research laboratory
in physics, Dr. Millikan resigned from the University of Chicago
and became administrative head of the Institute as well as director
of the Norman Bridge Laboratory.

The great period of the Institute’s life began, then, under the
guidance of three men of vision—FHale, Noyes, and Millikan. They
were distinguished research scientists who soon attracted graduate
students. In 1920 the enrollment was nine graduate students and
359 undergraduates with a faculty of 60; a decade later there were
138 graduate students, 510 undergraduates, and a faculty of 180. At
the present time there are about 900 undergraduates, 1,100 gradu-
ate students, and 1,000 faculty (including postdoctoral fellows).

The Institute also attracted financial support from individuals,
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corporations, and foundations. In January 1920 the endowment
had reached half a million dollars. In February of that year it was
announced that $200,000 had been secured for research in chem-
istry and a like amount for research in physics. Other gifts followed
from trustees and friends who could now feel pride in the Institute
as well as hope for its future. The Southern California Edison
Company provided a high-voltage laboratory, with the million-volt
Sorensen transformer. Philanthropic foundations bearing the
names of Carnegie, Rockefeller, and Guggenheim came forth with
needed help when new departments or projects were organized.

In 1923 Millikan received the Nobel Prize in physics. He had
attracted to the Institute such men as Charles Galton Darwin, Paul
Epstein, and Richard C. Tolman. In 1924 the Ph.D. degree was
awarded to nine candidates.

It was inevitable that the Institute would enlarge its fields; it
could not continue to be merely a research and instructional center
in physics, chemistry, and engineering. But the trustees pursued a
cautious and conservative policy, not undertaking to add new
departments except when the work done in them would be at the
same high level as that in physics and chemistry. In 1925 a gift of
$25,000 from the Carnegie Corporation of New York made possi-
ble the opening of a department of instruction and research in
geology. A seismological laboratory was constructed, and
Professors John P. Buwalda and Chester Stock came from the
University of California to lead the work in the new division.

That same year William Bennett Munro, chairman of the
Division of History, Government, and Economics at Harvard,
joined the Institute faculty. Offerings in economics, history, and lit-
erature were added to the core of undergraduate instruction.

In 1928 Caltech began its program of research and instruction
in biology. Thomas Hunt Morgan became the first chairman of the
new Division of Biology and a member. of Caltech’s Executive
Council. Under Morgan’s direction the work in biology developed
rapidly, especially in genetics and biochemistry. Morgan received
the Nobel Prize in 1933.

The Guggenheim Graduate School of Aeronautics was founded
at Caltech in the summer of 1926 and a laboratory was built in
1929, but courses in theoretical aerodynamics had been given at
the Institute for many years by Professors Harry Bateman and P. S.
Epstein. As early as 1917 the Throop Institute had constructed a
wind tunnel in which, the catalog proudly boasted, constant veloci-
ties of 4 to 40 miles an hour could be maintained, “the controls
being very sensitive.” The new program, under the leadership of
Theodore von Kirmién, included graduate study and research at
the level of the other scientific work at the Institute, and what is
now known as GALCIT (Graduate Aeronautical Laboratories at
the California Institute of Technology) was soon a world-famous
research center in aeronautics.
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In 1928 George Ellery Hale and his associates at the Mount
Wilson Observatory developed a proposal for a 200-inch telescope
and attracted the interest of the General Education Board in pro-
viding $6,000,000 for its construction. The Board proposed that
the gift be made, and Caltech agreed to be responsible for the con-
struction and operation. The huge instrument was erected on
Palomar Mountain. Teaching and research in astronomy and astro-
physics thus became a part of the Caltech program.

From the summer of 1940 until 1945, Caltech devoted an
increasingly large part of its personnel and facilities to the further-
ing of the national defense and war effort. Caltech’s work during
this period fell mainly into two categories: special instructional
programs and weapons research. The research and development
work was carried on, for the most part, under nonprofit contracts
with the Office of Scientific Research and Development. Rockets,
jet propulsion, and antisubmarine warfare were the chief fields of
endeavor. The Jet Propulsion Laboratory in the upper Arroyo Seco
continues under Institute management to carry on a large-scale
program of research for the National Aeronautics and Space
Administration in the science and technology of robotic space
exploration. The Laboratory launched the U.S. space age in 1958
when it built Explorer I, the first American satellite. Four decades
later, JPL is sending out a new generation of space explorers for
NASA that build upon JPLs heritage of lunar and planetary mis-
sions such as Ranger, Mariner, Viking, and Voyager.

Missions have been launched or are being planned to Mars,
comets, asteroids, the outer planets, and other targets of interest.
New technologies are being proven in flight as JPL strives for
faster, better, and cheaper spacecraft. The Stardust mission to
intercept a comet and return a sample of comet dust to Earth has
already collected interstellar dust for future return. Among other
missions, Galileo to Jupiter has returned a wealth of new knowl-
edge about the Jovian system, recently completing an extended
mission and beginning yet another. Cassini to Saturn promises
years of discoveries from the ringed planet. JPL also continues to
manage NASA’s worldwide Deep Space Network for spacecraft
telecommunications, controlling spacecraft at the moon’s distance
and beyond.

JPL produced the Wide-Field Planetary 1 and 2 cameras for the
Hubble Space Ielescope, and brought astronomers a new view of
the sky with the Infrared Astronomical Satellite (IRAS). The Space
Infrared Telescope Facility, or SIRTE, is now being built for launch
in 2001, and will be operated by the SIRTF team from the Caltech
campus.

The Laboratory conducts a wide range of highly productive
Earth observation experiments and missions studying the ocean,
atmosphere, and land, including the U.S.-French TOPEX/Pos-
eidon oceanographic satellite, the QuikScat/Seawinds mission to
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measure near-surface wind speeds over the ocean surface, and the
highly successful Shuttle Radar Topography Mission, which pro-
duced a high-resolution database of Earth’s topography.

The Laboratory’s program of research and development in
space science and engineering has given rise to a dynamic commer-
cialization and technology transfer program to move space pro-
gram innovations into the private sector.

In the 1950s, in response to the growing technological compo-
nent of societal problems, the Institute began to expand the fields
in which it had substantial expertise. In the late 1960s and early
1970s the Institute added to its faculty several economists and
political scientists who initiated theoretical and applied studies of
interdisciplinary issues. A graduate program in social sciences was
added in 1972. Caltech students could now engage their talents in
the development of the basic scientific aspects of economics and
political science, and begin to use the principles from these sci-
ences together with those from the physical sciences to formulate
and address public policies.

In 1945 Robert A. Millikan retired as chairman of the Executive
Council but served as vice chairman of the Board of Trustees until
his death in 1953. Dr. Lee A. DuBridge became president of
Caltech on September 1, 1946. Formerly chairman of the physics
department and dean of the faculty at the University of Rochester,
he came to the Institute after five years as wartime director of the
MIT Radiation Laboratory—and remained 22 years.

DuBridge was also committed to the concept of a small, select
institution offering excellence in education. Facts and figures are
only part of the story, but the statistical record of change during
the DuBridge administration indicates how he held to that con-
cept. The 30-acre campus of 1946 grew to 80 acres; the $17 mil-
lion endowment grew to more than $100 million; the faculty of
260 became 550; the number of campus buildings increased from
20 to 64; and the budget went from something less than $8 million
to $30 million. But enrollment remained relatively constant. In
1946 the total number of students, graduate and undergraduate,
was 1,391, In 1968, the year DuBridge left, it was 1,492.

Dr. Harold Brown came to Caltech as president in 1969. A
physicist who had received his Ph.D. from Columbia in 1949, he
had succeeded Dr. Edward Teller as director of the University of
California’s Lawrence Radiation Laboratory in Livermore in 1960.
President Lyndon Johnson named Brown Secretary of the Air
Force in 1965, and he came to the Institute from that office. Six
new campus buildings were dedicated under Brown’s administra-
tion, and a major development campaign for $130 million was
under way when he resigned in 1977 to become Secretary of
Defense under President Carter.

Dr. Marvin L. Goldberger was appointed president in 1978. He
had received his B.S. at the Carnegie Institute of Technology (now
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Carnegie Mellon University) and his Ph.D. at the University of
Chicago. He came to Caltech from Princeton University, where he
was the Joseph Henry Professor of Physics. Among the major
accomplishments of the Goldberger administration were the addi-
tion of three new laboratories; the acquisition of a $70 million
grant for construction of the W. M. Keck Observatory to house
the world’s most powerful optical telescope; and a $50 million
pledge for the establishment of the Beckman Institute. Goldberger
resigned in 1987 to become director of the Institute for Advanced
Study in Princeton, New Jersey.

In fall 1987 Dr. Thomas E. Everhart became president, coming
to Caltech from his position as chancellor at the University of
Ilinois at Urbana-Champaign. Everhart graduated magna cum
laude with an A.B. in physics from Harvard, received his M.Sc. in
applied physics from UCLA, and earned a Ph.D. in engineering
from Cambridge University. He had gained international recogni-
tion for his work in the development of electron microscopy, and
he had also done research on electron beams as applied to the
analysis and fabrication of semiconductors. Everhart retired as
president in October 1997, but he retains his position as professor
of electrical engineering and applied physics. During his tenure in
office, he oversaw construction of the Keck Observatory in Hawaii,
the Moore Laboratory of Engineering, Avery House, the Braun
Athletic Center, the Sherman Fairchild Library, and the Beckman
Institute, and he directed the successful completion of the $350
million Campaign for Caltech.

In October 1997, Dr. David Baltimore assumed the presidency
of the Institute. Baltimore, one of the world’s leading biologists,
was the winner of the 1975 Nobel Prize for his work in virology.
He was previously Ivan R. Cottrell Professor of Molecular Biology
and Immunology at the Massachusetts Institute of Technology, and
founding director of MIT’s Whitehead Institute for Biomedical
Research, serving from 1982 to 1990, when he became president of
Rockefeller University. He had also earned his doctorate at
Rockefeller in 1964. During the 1970s, he played a pivotal role
with several other eminent biologists in creating a consensus on
national science policy regarding recombinant DNA research,
establishing research standards that are followed by the genetics
community to this day. More recently, Baltimore has been a major
figure in Washington as chairman of the National Institutes of
Health AIDS Vaccine Research Committee. In 1999, he was
awarded the National Medal of Science by President Clinton.

As Caltech has developed in effectiveness and prestige, it has
attracted a steady flow of gifis for buildings, endowment, and cur-
rent operations. In addition, substantial grants and contracts from
the federal government and private sources support many research
activities.

Caltech has more than 19,000 living alumni all over the world,
many of them eminent in their fields of engineering and science.
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Caltech Nobel Lavreates

Robert A. Millikan
Thomas Hunt Morgan

Carl D. Anderson, B.S. 27, Ph.D. ’30
Edwin M. McMillan, B.S. 28, M.S. ’29
Linus Pauling, Ph.D. 25

William Shockley, B.S. ’32
George W. Beadle

Donald A. Glaser, Ph.D. 50
Rudolf Méssbauer

Charles H. Townes, Ph.D. 39
Richard Feynman

Murray Gell-Mann

Max Delbriick

* David Baltimore (president)
Renato Dulbecco

Leo James Rainwater, B.S. '39
Howard M. Temin, Ph.D. ’60

William N. Lipscomb, Ph.D. ’46
Robert W. Wilson, Ph.D. ’62
Roger W. Sperry

Kenneth G. Wilson, Ph.D. ’61
William A. Fowler, Ph.D. 36
* Rudolph A. Marcus
* Edward B. Lewis, Ph.D. 42

Douglas D. Osheroff, B.S. ’67
Robert C. Merton, M.S. ’67
* Ahmed H. Zewail

Caltech Crafoord Lavreates
* Gerald J. Wasserburg
Allan R. Sandage, Ph.D. ’53
* Seymour Benzer

* Don L. Anderson, M.S. ’58, Ph.D. ’62

* In residence

physics
physiology
or medicine
physics
chemistry
chemistry
Peace Prize
physics
physiology
or medicine
physics
physics
physics
physics
physics
physiology
or medicine
physiology
or medicine
physiology
or medicine
physics
physiology
or medicine
chemistry
physics
physiology
or medicine
physics
physics
chemistry
physiology
or medicine
physics
economics
chemistry

geochemistry
astronomy
biosciences
geosciences

1923
1933

1936
1951
1954
1962
1956
1958

1960
1961
1964
1965
1969
1969

1975

1975

1975
1975

1976
1978
1981

1982
1983
1992
1995

1996
1997
1999

1986
1991
1993
1998
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BUILDINGS AND FACILITIES

Gates and Crellin Laboratories of Chemistry: first unit, 1917;
second unit, 1927; third unit, 1937. The first two units were the
gifts of Messrs. C. W. Gates and P. G. Gates of Pasadena; the third
unit was the gift of Mr. and Mrs. E. W. Crellin of Pasadena. Gates
(first unit), which was retired after suffering extensive damage in
the 1971 earthquake, was rebuilt in 1983 as the Parsons-Gates Hall
of Administration. The Arnold and Mabel Beckman Laboratory
of Chemical Synthesis, 1986, occupying portions of Crellin
Laboratory (as well as portions of Church Laboratory for
Chemical Biology), was built with funds provided by the Arnold
and Mabel Beckman Foundation.

Norman Bridge Laboratory of Physics: first unit, 1922; second
unit, 1924; third unit, 1925. The gift of Dr. Norman Bridge of Los
Angeles, president of the Board of Trustees, 1896-1917.

High Voltage Research Laboratory, 1923. Built with funds pro-
vided by the Southern California Edison Company. Retired in
1959 with basic research completed and rebuilt in 1960 as the
Alfred P. Sloan Laboratory of Mathematics and Physics.

Dabney Hall, 1928. The gift of Mr. and Mrs. Joseph B. Dabney of
Los Angeles.

William G. Kerckhoff Laboratories of the Biological Sciences:
first unit, 1928; second unit, 1939; annex, 1948. The gift of Mr.
and Mrs. William G. Kerckhoff of Los Angeles. He was a trustee
during 1928.

Guggenheim Aeronautical Laboratory, 1929. Built with funds
provided by the Daniel Guggenheim Fund for the Promotion of
Aeronautics. A substantial addition was built in 1947.

Athenaeum, 1930. A clubhouse for the teaching, research, and
administrative staffs of the Institute and the Huntington Library
and Art Gallery, for the Associates of the California Institute of
Technology, and for others who have demonstrated their interest
in advancing the objectives of the Institute. The gift of Mr. and
Mrs. Allan C. Balch of Los Angeles. He was president of the Board
of Trustees, 1933-1943.

Undergraduate Houses, 1931:

Blacker House. The gift of Mr. and Mrs. R. R. Blacker of
Pasadena.
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Dabney House. The gift of Mr. and Mrs. Joseph B. Dabney of
Los Angeles.

Fleming House. Built with funds provided by some 20 donors
and named in honor of Mr. Arthur H. Fleming of Pasadena,
president of the Board of Trustees, 1917-1933.

Ricketts House. The gift of Dr. and Mrs. Louis D. Ricketts of
Pasadena. -

W. K. Kellogg Radiation Laboratory, 1932. The gift of
Mr. W. K. Kellogg of Battle Creek, Michigan.

Henry M. Robinson Laboratory of Astrophysics, 1932. Built
with funds provided by the International Education Board and the
General Education Board, and named in honor of Mr. Henry M.
Robinson of Pasadena, member of the Board of Trustees,
1907-1937, and of the Executive Council of the Institute.

Charles Arms Laboratory of the Geological Sciences, 1938.
The gift of Mr. and Mrs. Henry M. Robinson of Pasadena, in
memory of Mrs. Robinson’s father, Mr. Charles Arms.

Secley W. Mudd Laboratory of the Geological Sciences, 1938.
The gift of Mrs. Seeley W. Mudd of Los Angeles, in memory of
her husband.

Franklin Thomas Laboratory of Engineering: first unit, 1945;
second unit, 1950. Funds for the first unit were allocated from the
Eudora Hull Spalding Trust with the approval of Mr. Keith
Spalding, trustee. Named in honor of Dean Franklin Thomas, pro-
fessor of civil engineering and first chair of the Division of
Engineering, 1924-1945.

Alumni Swimming Pool, 1954. Provided by the Alumni Fund
through contributions of the alumni of the Institute.

Scott Brown Gymnasium, 1954. Built with funds provided by the
trust established by Mr. Scott Brown of Pasadena and Chicago,
who was a member and director of the Caltech Associates.

Norman W. Church Laboratory for Chemical Biology, 1955.
Built with funds provided through a gift and bequest by Mr.
Norman W. Church of Los Angeles, who was a member of the
Caltech Associates.

Eudora Hull Spalding Laboratory of Engineering, 1957. Built
with funds allocated from the Eudora Hull Spalding Trust.

Buildings and Facilities




Archibald Young Health Center, 1957. The gift of Mrs.
Archibald Young of Pasadena, in memory of her husband, who was
a life member and officer of the Caltech Associates, 1926-1956.

Physical Plant Building and Shops, 1959. Built with funds pro-
vided by many donors.

Gordon A. Alles Laboratory for Molecular Biology, 1960.
Erected with the gift of Dr. Gordon A. Alles of Pasadena, research
associate in biology at the Institute, an alumnus, and a member of
the Caltech Associates, 1947-1963; and with funds provided by the
Health Research Facilities Branch of the National Institutes of
Health.

Undergraduate Houses, 1960. Built with funds provided by the
Lloyd Foundation and other donors.
Lloyd House. Named in memory of Mr. Ralph B. Lloyd and his
wife, Mrs. Lulu Hull Lloyd, of Beverly Hills. He was a member
of the Board of Trustees, 1939-1952.

Page House. Named in honor of Mr. James R. Page of Los
Angeles, a member of the Board of Trustees, 1931-1962, and
chair, 1943-1954.

Ruddock House. Named in honor of Mr. Albert B. Ruddock of
Santa Barbara, a member of the Board of Trustees, 1938-1971,
and chair, 1954-1961.

Harry Chandler Dining Hall, 1960. The gift of the Chandler
family, the Pfaffinger Foundation, and the Times Mirror Company
of Los Angeles.

W. M. Keck Engineering Laboratories, 1960. The gift of the
W. M. Keck Foundation and the Superior Oil Company of Los
Angeles.

Alfred P. Sloan Laboratory of Mathematics and Physics, 1960.
Formerly the High Voltage Research Laboratory, 1923. Rebuilt in
1960 with funds provided by the Alfred P. Sloan Foundation.

Graduate Houses, 1961:
Braun House. Built with funds provided by the trustees of the
Carl F Braun Trust Estate, in his memory.

Keck House. The gift of Mr. William M. Keck, Jr., of Los
Angeles, who was a trustee from 1961 to 1982.

Marks House. The gift of Dr. David X. Marks of Los Angeles.
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Mosher-Forgensen House. The gift of Mx. Samuel B. Mosher and
Mr. Earle M. Jorgensen, both of Los Angeles. Mr. Jorgensen
was a member of the Board of Trustees, 1957-1999.

Karman Laboratory of Fluid Mechanics and Jet Propulsion,
1961. The gift of the Aerojet-General Corporation, named in
honor of Dr. Theodore von Karmidn, professor of aeronautics at
the Institute, 1929-1949.

Firestone Flight Sciences Laboratory, 1962. The gift of the
Firestone Tire and Rubber Company.

Winnett Student Center, 1962. The gift of Mr. P. G. Winnett of
Los Angeles, a member of the Board of Trustees, 1939-1968.
Winnett houses the bookstore and the Red Door Café.

Beckman Auditorium, 1964. The gift of Dr. and Mrs. Arnold O.
Beckman. Dr. Beckman, an alumnus, was a member of the
Institute’s faculty from 1928 to 1939. He has been a member of the
Board of Trustees since 1953, was chair of the Board from 1964 to
1974, and is now chair emeritus.

Harry G. Steele Laboratory of Electrical Sciences, 1965. Built
with funds provided by the Harry G. Steele Foundation and the
National Science Foundation.

Central Engineering Services Building, 1966.

Robert A. Millikan Memorial Library, 1967. Built with a gift
from Dr. Seeley G. Mudd and named in honor of Dr. Robert

Andrews Millikan, director of the Bridge Laboratory of Physics
and chair of the Executive Council of the Institute, 1921-1945.

Arthur Amos Noyes Laboratory of Chemical Physics, 1967.
Built with funds provided by the National Science Foundation and
Mr. Chester E. Carlson, an alumnus, and named in honor of Dr.
Arthur Amos Noyes, director of the Gates and Crellin
Laboratories of Chemistry and chair of the Division of Chemistry
and Chemical Engineering, 1919-1936.

Central Plant, 1967.

George W. Downs Laboratory of Physics and Charles C.
Lauritsen Laboratory of High Energy Physics, 1969. The
Downs wing was built with funds provided by Mr. George W.
Downs and the National Science Foundation. The Lauritsen wing
was built with Atomic Energy Commission funds and named in
honor of Dr. Charles C. Lauritsen, a member of the Institute fac-
ulty, 1930-1968.
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Keith Spalding Building of Business Services, 1969. Named in
honor of Mr. Keith Spalding, Caltech trustee, 1942-1961.

Donald E. Baxter, M.D., Hall of the Humanities and Social
Sciences, 1971. Built with funds provided by Mrs. Delia B. Baxter
of Atherton and named in honor of her late husband, Donald E.
Baxter, M.D. Additional funds were given by the U.S. Department
of Health, Education and Welfare. Dr. and Mrs. Simon Ramo pro-
vided funds for the completion of Ramo Auditorium within the
hall. Dr. Ramo is a life member of the Board of Trustees.

The Earle M. Jorgensen Laboratory of Information Science,
1971. Built with the gift of Mr. and Mrs. Earle M. Jorgensen, with
additional funds provided by the Booth-Ferris Foundation and
other private donors. Mr. Jorgensen was a member of the Board of
Trustees from 1957 to 1999.

The Mabel and Arnold Beckman Laboratories of Behavioral
Biology, 1974. The gift of Dr. and Mrs. Arnold O. Beckman of
Corona del Mar. Dr. Beckman is chair emeritus of the Board of
Trustees.

Seeley G. Mudd Building of Geophysics and Planetary
Science, 1974. Built with funds provided by Dr. Seeley G. Mudd,
Mrs. Roland Lindhurst, Mr. and Mrs. Ross McCollum, Mr. and
Mrs. Henry Salvatori, and the U.S. Department of Health,
Education and Welfare.

Clifford S. and Ruth A. Mead Memorial Undergraduate
Chemistry Laboratory, 1981. Built with funds allocated from the
Clifford S. and Ruth A. Mead Memorial Building Fund.

Thomas J. Watson, Sr., Laboratories of Applied Physics, 1982.
Built with funds provided by the Watson family and other private
donors. Thomas J. Watson, Jr., was a member of the Board of
"Trustees from 1961 to 1992.

Braun Laboratories in Memory of Carl F and Winifred H
Braun, 1982. Built with funds provided by the Braun family, other
private donors, and the National Cancer Institute. Various mem-
bers of the Braun family have served on Caltech’s Board of
Trustees.

Parsons-Gates Hall of Administration, 1983. Formerly Gates
Laboratory of Chemistry, 1917. Rebuilt in 1983 with funds provid-
ed by the Ralph M. Parsons Foundation and the James Irvine
Foundation.
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Athletic Facility, 1984. Built with funds provided by the Carl F
Braun Trust and the Braun Foundation.

Catalina Graduate Apartment Complex, 1984, 1986, 1988. Four
of the buildings have been named for Max and Ruth Alcorn, Frank
and Elizabeth Gilloon, Fred and Marvis Maloney, and William C.
and Verna Rockefeller, in recognition of their generosity to the
Institute.

Infrared Processing and Analysis Center, 1986. Renamed the
David W. Morrisroe Astroscience Laboratory, 1995. Second-
floor addition built with funds provided by Dr. Arnold O.
Beckman, chair emeritus of the Board of Trustees.

Beckman Institute, 1989. Built with funds provided by the
Arnold and Mabel Beckman Foundation and other private donors.
Dr. Arnold O. Beckman is chair emeritus of the Board of Trustees.

Braun Athletic Center, 1992. Built with funds provided by the
Braun family.

Parking Structure/Satellite Utility Plant, 1993.

The Gordon and Betty Moore Laboratory of Engineering,
1996. Built with funds provided by Dr. and Mrs. Gordon Moore.
Dr. Moore is chair of the Board of Trustees.

Avery House, 1996. Built with funds provided by Mr. R. Stanton
Avery, who was a life member of the Board of Trustees from 1971
until his death in 1997. He had been chair 1974-85 and chair
emeritus since 1986.

Sherman Fairchild Library of Engineering and Applied
Science, 1997. Built with funds provided by the Sherman Fairchild
Foundaton.

Space Infrared Telescope Facility Science Center, 1998.
Located within the Keith Spalding Building of Business
Services.

Powell-Booth Laboratory for Computational Science, 1999.
Formerly the Willis H. Booth Computing Center, 1963, construct-
ed with support from the Booth Ferris Foundation and the
National Science Foundation. Renovated in 1999 with grants from
the Charles Lee Powell Foundation, the National Science
Foundation, and the Booth-Ferris Foundation.
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Off-Campus Facilities

Kresge Building, Seismological Laboratory (Division of
Geological and Planetary Sciences), 1928, 220 North San Rafael
Avenue, Pasadena. Named in recognition of a gift from the Kresge
Foundation of Troy, Michigan.

William G. Kerckhoff Marine Biological Laboratory, 1930,
Corona del Mar. Rehabilitated with funds provided by the
National Science Foundation in 1966.

Jet Propulsion Laboratory, 1944, 4800 Oak Grove Drive,
Pasadena. Administered by the Institute; owned and supported by
the National Aeronautics and Space Administration.

Palomar Observatory, 1948, San Diego County. Site of the 200-
inch Hale Telescope, built by the Institute with funds from the
Rockefeller Foundation.

Owens Valley Radio Observatory, 1958, Big Pine. Built with
funds provided by the Winnett Foundation, the Office of Naval
Research, the National Science Foundation, and the Oscar G. and
Elsa S. Mayer Charitable Trust.

Big Bear Solar Observatory, 1969, Big Bear Lake. Built with
funds provided by the National Science Foundation and the Max
C. Fleischmann Foundation of Nevada. (Operated by the New
Jersey Institute of Technology.)

Submillimeter Observatory, 1986, Mauna Kea, Hawaii. Built
with funds provided by the Natonal Science Foundation and the
Kresge Foundation.

W. M. Keck Observatory, Keck I (1991), Keck II (1996); Mauna
Kea, Hawaii. Built with funds provided by the W. M. Keck
Foundation. Site of the two 10-meter Keck Telescopes.

Georgina and William Gimbel Building, Caltech

Submillimeter Observatory, 1996. Built with funds provided by
Mr. and Mrs. William Gimbel, members of the Associates.

General Information



Beckman Instifute

Opening its doors in 1990, the Beckman Institute represented a
major new addition to Caltech. The mission of the scientists work-
ing there is to invent new methods, new materials, and new instru-
mentation for fundamental research in biology and chemistry.
Their results will open the way for new applications of scientific
discoveries to human needs.

Center for Advanced Computing Research

In 1995, the Center for Advanced Computing Research (CACR)
was established to ensure that Caltech and its Jet Propulsion
Laboratory will be at the forefront in computational science and
engineering (CS&E). CS&E is the practice of computer-based
modeling for the study of scientific phenomena and engineering
designs and typically involves a multidisciplinary investigation of
interactions between the application, solution algorithms, comput-
er architecture, and system software.

Computer-based modeling and simulation are indispensable for
gaining a better understanding of many scientific phenomena and
engineering designs. Computer simulation makes it possible to
investigate regimes that are beyond current experimental capabili-
ties and to study phenomena that cannot be replicated in laborato-
ries, such as the evolution of the universe. In the realm of science,
computer simulations are guided by theory as well as experimental
results, while the computational results often suggest new experi-
ments and theoretical models. In engineering, many more design
options can be explored through computer models than by build-
ing physical ones, usually at a small fraction of the cost and elapsed
time.

The CACR’s mission is to foster advances in CS&E by

* following an applications-driven approach to computational
science and engineering research,

*  conducting multidisciplinary research on leading-edge
computing facilities,

*  providing a rich, creative intellectual environment that
cultivates multidisciplinary collaborations, and

*  harnessing new technologies to create innovative large-
scale computing environments.

The CACR simultaneously provides leading-edge capabilities
for CS&E research and experiments with new technologies that
help define the technical computing environment of the future.
Currently the CACR computing environment features a Hewlett-
Packard 128-processor ccNUMA shared memory V-Class system,
with 128 gigabytes of main memory and 1.15 terabytes of disk
storage.
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Industrial Relations Center

The Industrial Relations Center develops and offers programs on
linking emerging technologies with management strategies and
practices, improving the effectiveness of business operations, devel-
oping the leadership skills of technical professionals, and encourag-
ing new business ventures. Courses and forums are presented on
campus and are open to executives and managers in technology-
based organizations, and Caltech students, faculty, and staff. Fees
are waived for Caltech students who participate in the center’s programs.

The center’s management library assists corporate clients and
members of the Caltech community in locating information on
managing technology, starting new business ventures, and develop-
ing the managerial skills of technical professionals.

The center is located on campus at 383 South Hill Avenue. The
latest calendar of programs or more information may be obtained
by calling extension 4041.

Information Technology Services

Information Technology Services (IT'S) provides technology infra-
structure and support to Caltech and fosters the use of advance-
ments and innovations in computing and networking technologies.
I'TS is a service organization with a focus on applying technology
to serve the needs of faculty, staff, and students.

ITS operates several campus facilities and services including:

¢ the Digital Media Center (326 Sherman Fairchild Library,
%3420, dmc@caltech.edu), providing specialized tools and
equipment for working with digital media and for producing
multimedia products and presentations;

*  the Network Operations Center (233 Steele, x4602,
network@caltech.edu), responsible for monitoring and
managing the campus data network 24 hours per day;

*  the Campus Computing Lab (214 Steele), open 24 hours per
day, 7 days per week, and containing a variety of computers,
including Macintosh, Windows NT, and Sun Solaris;

* a computer lab in each undergraduate house;

*  a central computing Help Desk (x4602, help@caltech.edu)
with dispatching services;

*  system administration service serving academic departments;

*  administration of campus site-wide software license agree-
ments; and

*  acomputer repair facility.

The campus data network infrastructure, CI'Tnet 2000, is
installed, operated, and maintained by ITS in all buildings
throughout campus. All student rooms in the undergraduate hous-
es have full network access. I'TS manages Caltech’s high-perfor-
mance links to the Internet and Internet2, as well as remote access
to the campus network (including dial-up, cable modem access,
and Virtual Private Networking). ITS provides several network-
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based services, including Web, e-mail, Usenet, Domain Name
Service, file transfer (FTP), and IP address assignment. Students
are provided space for personal Web pages. The I'TS Web site
(http://www.its.caltech.edu/) provides additional details about facil-
ities, services, and licenses provided by I'TS.

Libraries

The Caltech Library System provides library resources and for-
ward-looking information services of the highest quality in a time-
ly, cost-eftective manner to support and facilitate the research and
educational programs of the Institute. The library system compris-
es the main collection in the Millikan Memorial Library; the
Sherman Fairchild Library of Engineering and Applied Science;
departmental libraries for astrophysics and geology; and a manage-
ment library in the Industrial Relations Center.

The main library in the Robert A. Millikan Memorial Library
includes the collections for biology, chemistry, mathematics,
physics, and the humanities and social sciences. Circulation and
customer services are on the first floor; microfilm and governmen-
tal document collections are on the fifth floor; and photocopy ser-
vices are in the basement. The Sherman Fairchild Library includes
engineering (chemical, electrical, civil, mechanical, environmental,
and aeronautical), computer science, applied and computational
mathematics, and materials science. Circulation and reference ser-
vices are on the first floor, books and technical reports are on the
ground floor, bound journals are on the second floor; and a reading
room for current journals and newspapers is on the third floor.
The Sherman Fairchild Library and the main library in the
Millikan Memorial Library are open weekdays during the school
year from 8 a.m. to 1 a.m., and weekends from 9 a.m. until mid-
night.

Collectively, the libraries subscribe to over 3,000 print journals,
and 500 electronic journals; they contain 550,000 volumes, and
have extensive collections of technical reports, government docu-
ments, and maps. The library electronic catalog includes the
records of books and journals held throughout the Caltech Library
System as well as active links to full-text resources. Also available
on-line are the recent citations to articles from over 2,000 journals
in science and technology, the social sciences, and art history, as
well as a variety of electronic reference sources. Other special ser-
vices that are available through the Caltech libraries include com-
puterized literature searches, document delivery, and interlibrary
loans. The Caltech Library System Web site at http://library.cal-
tech.edu/ is a virtual reference desk with over 1,000 active pages.
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UNDERGRADUATE RESEARCH

The Institute provides three principal avenues for undergraduate
research: the Summer Undergraduate Research Fellowships
(SURF) program, research courses for academic credit and senior
theses, and research for pay under a faculty member’s grant or con-
tract. Students may combine these options, but they may not
receive both pay and credit (at the same time) for the same piece of
work. Students registering for a research course during the sum-
mer do not have to pay tuition.

Each division offers the opportunity for qualified students early
in their careers to engage in research under the supervision of a
faculty member. Most options offer undergraduate research cours-
es in order to encourage participation, and students should consult
listings and descriptions of opportunities. Students are encouraged
to undertake research of such scope and caliber as to merit the
preparation of a senior thesis. The requirements for such thesis
research vary from option to option; individual option representa-
tives should be consulted.

The Summer Undergraduate Research Fellowships (SURF)
program provides continuing undergraduate students the opportu-
nity to work on an individual research project in a tutorial relation-
ship with a mentor, usually a member of the Caltech/JPL research
community, but occasionaily a faculty member at another college
or university. Students write research proposals in collaboration
with their mentors. Proposals and recommendations are reviewed
and awards granted by the members of the SURF administrative
committee. The work is carried out during a 10-week period in the
summer. Students may attend weekly seminars presented by mem-
bers of the Caltech faculty and JPL technical staff and may partici-
pate in luncheon roundtable discussions with leaders in business,
government, or academia. Students may also take part in commu-
nications workshops on technical writing, presenting an oral
report, and preparing visual aids. At the conclusion of the summer,
SURFers submit a written report describing the project, methods,
and results of their work. On the third Saturday of October, stu-
dents make oral presentations of their projects at SURF Seminar
Day. About 20 percent of the students publish their work in the
open scientific literature. In 2000, SURF students were paid
$4,000. Applications are available in January and are due in early
March. Awards are announced in early April. To be eligible, stu-
dents must be continuing undergraduates and have a cumulative
GPA of at least 2.0. Students must complete the third quarter at
Caltech (or at another school under a program approved by a
dean). Students must be eligible for fall term registration as of the
end of the June Undergraduate Academic Standards and Honors
Committee (UASH) reinstatement meeting and must not be on
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medical leave or under disciplinary sanction. For further informa-
tion regarding this program, contact the Student-Faculty Programs
Office, Room 137, Beckman Institute, (626) 395-2885, sfp@its.cal-
tech.edu. Visit the Student-Faculty Programs Web site at
http://www.its.caltech.edu/~sfp/ for more information on SURF
and other programs.

STUDENT LIFE

Undergraduate Student Houses

The seven undergraduate student houses are situated on both sides
of the Olive Walk near the eastern end of the campus. The original
four—Blacker, Dabney, Fleming, and Ricketts—were built in 1931
from the plans of Mr. Gordon B. Kaufmann, in the Mediterranean
style to harmonize with the adjacent Athenaeum. The other three,
designed by Smith, Powell and Morgridge, were completed in
1960, and are named Lloyd, Page, and Ruddock. Each of the seven
is a separate unit with its own dining room and lounge, providing
accommodations for about 75 students.

Each house has its own elected officers, and has wide power to
arrange its own social events and preserve its own traditions. The
immediate supervision of the activities of each house is the respon-
sibility of the house Resident Associate, generally a married
graduate student or younger faculty member. All houses are under
the general supervision and control of the director of residence
life.

In addition to the student houses, the Institute maintains two
apartment buildings, two dormitories, and a number of off-campus
houses. "Typically two or three students share an apartment.
Depending upon size, the off-campus houses have a capacity of
four to ten students. These residences are all within a short walk-
ing distance of the campus and offer students greater privacy, a dif-
ferent life style, and the opportunity to express their culinary cre-
ativity.

Mail is delivered daily to the student mailboxes. Students
should use their mailbox number, California Institute of
Technology, Pasadena, CA 91126, to facilitate handling of mail at
the campus post office.

Avery House

Made possible by a gift from trustee R. Stanton Avery, this innova-
tive residential complex was designed by Moore, Ruble, Yudell and
completed in September 1996. Located at the north end of the
campus, Avery House has rooms for about 100 undergraduates and
25 graduate students, in addition to four faculty apartments and a
visitor’s apartment. Its dining facilities, meeting rooms, lounges,
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and library are designed to encourage informal faculty-student
interaction and to attract all members of the campus community to
join in this interaction. Avery House hosts a regular series of lec-
tures, performances, and social events open to the campus, and the
house invites distinguished visitors to be in residence for varying

lengths of time.

The Student Activities Center

The SAC is located in the basement of the south undergraduate
housing complex and is open for student use 24 hours a day.
Whether you are interested in music, art, publications, student
government, gaming, photography, Ping-Pong, or simply finding a
room for your group to meet in, the SAC will probably have what
you need. The center also houses the South House Laundry
Room, and has several study halls, a small library, a bike shop, an
arcade, and a TV/VCR room—most are open 24 hours. The cen-
ter also includes a coffeehouse. The SAC is open to all current
members of the Caltech and JPL communites, though first priori-
ty is given to undergraduate and graduate students.

The SAC provides office space for the officers of the graduate
and undergraduate student governments, working space for student
publications, office and rehearsal space for musical activities, and
space for many more student-oriented functions. It also offers an
array of services to the community, including SAC and Winnett
room reservations, and club mailbox distribution. The staff is also
able to assist students who need help planning a program or coor-
dinating a new club.

Interbouse Activities

The president of each undergraduate house represents that house
on the Interhouse Committee (HC). While the seven houses are
generally autonomous, the IHC exists to ensure that conflicts
between houses do not develop and to deal with matters that affect
the houses in general. In particular, the IHC is responsible for

the freshman selection process by which the houses choose their
members.

In conjunction with the athletic department, the IHC conducts
two intramural sports programs: the Interhouse and Discobolus
trophy competitions. (These are described below under Athletics.)
Other interhouse activities include parties, usually involving two or
three houses, which are held once or twice each term.

Faculty-Student Relations

Faculty-student coordination and cooperation with regard to cam-
pus affairs are secured through the presence of students on faculty
committees, by faculty-student conferences, and by other mecha-
nisms, such as course ombudsmen.
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Freshman Advisers

Each member of the freshman class is assigned a faculty adviser.
The adviser takes an interest in the freshman’s progress and pro-
vides advice on any questions or problems that the freshman may

have.

Option Advisers

Each member of the three undergraduate upper classes is assigned
an option adviser, a faculty member in the option in which the stu-
dent is enrolled. The adviser takes an interest in the student’s
selection of courses and progress toward a degree, and, eventually,
in assisting the student toward satisfactory placement in industry or
in graduate school. Normally, the association between student and
adviser is established before the beginning of the sophomore year
and continues through graduation.

Athletics

Caltech supports a well-rounded program of competitive athletics.
As a member of the NCAA Division IIT and the Southern
California Intercollegiate Athletic Conference, intercollegiate com-
petition is carried out in seven men’s sports and five women’s

sports with teams such as Claremont-Mudd-Scripps, LaVerne,
Occidental, Pomona-Pitzer, Cal Lutheran, Redlands, and Whitder.
Individual athletes and teams who distinguish themselves in con-
ference competition earn the privilege of participating in NCAA
regional and national championships.

Caltech also sponsors vigorous programs of club sports and
intramural competition. Club sports include rugby, ultim