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Ma 223 abe. Matrix Theory. 9 units (3-0-6); first, second, third terms. Prerequisite: Ma 120
or equivalent. Algebraic, arithmetic and analytic aspects of matrix theory. Not offered in
1985-86.

Ma 224 abc. Lattice Theory. 9 units (3-0-6); first, second, third terms. Prerequisite: Ma 120
or instructor’s permission. Systematic development of the theory of Boolean algebras, distrib-
utive, modular, and semi-modular lattices. Includes the study of lattice congruences, decom-
position theory, and the structure of free lattices. Not offered in 1985-86.

Ma 243 ab. Advanced Functional Analysis. 9 units (3-0-6); second, third terms. Prerequisite:
Ma 143 or equivalent. The theory of normed linear spaces; the closed graph theorem; the Riesz-
Schauder theory; topics in Hilbert space; Banach algebras. Not offered in 1985-86.

Ma 290. Reading. Hours and units by arrangement. Occasionally, advanced work is given by
a reading course under the direction of an instructor.

The following research courses and seminars, intended for advanced graduate students, are
offered according to demand. They cover selected topics of current interest. The courses offered,
and the topics covered, will be announced at the beginning of each term.

Ma 305 abc. Seminar in Numerical Analysis. 6 units. Three terms.

Ma 316 abc. Seminar in Mathematical Logic. 9 units. Three terms. Instructor: Kechris.
Ma 320 abc. Special Topics in Algebra. 9 units. Three terms. Instructor: Aschbacher.
Ma 324 abc. Seminar in Matrix Theory. Units to be arranged. Three terms.

Ma 325 abe. Seminar in Algebra. 6 units. Three terms. Instructor; Wales.

Ma 340 abc. Special Topics in Analysis. 9 units. Three terms. Instructor: Luxemburg.
Ma 345 abc. Seminar in Analysis. 6 units. Three terms.

Ma 347 abc. Seminar in Dynamical Systems. 9 units. Three terms. Instructor: Katok.
Ma 350 abc. Special Topics in Geometry. 9 units. Three terms. Instructor: Fuller.

Ma 355 abc. Seminar in Geometry. 6 units. Three terms.

Ma 360 abc. Special Topics in Number Theory. 9 units. Three terms. Instructor: Apostol.
Ma 365 abc. Seminar in Number Theory. 6 units. Three terms. Instructor: Apostol.
Ma 390. Research. Units by arrangement.

Ma 392. Research Conference. Three terms.

See also the list of courses in Applied Mathematics.

MECHANICAL ENGINEERING

ME 1 ab. Introduction to Design. 9 units (1-6-2); second, third terms. Prerequisite: Gr 1 or
instructor’s permission. Introduction to the field of design in its broadest sense through a
coordinated series of short design projects, seminars by practicing designers, and related field
trips. Useful graphical and analytical techniques as effective tools for rapid engineering approx-
imations in preliminary layout and design. Elements of mechanisms and computer-aided design,
along with other basic aspects of design such as selection of matertals and standard components,
manufacturing methods, functional, economic, and aesthetic considerations. At least one of the
projects will involve some machine shop experience in the construction of a simple prototype
or working model. Instructor: Welch.
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ME 5 abc. Design. 9 units (1-6-2); first, second, third terms. Prerequisite: ME 1 ab, MS 15
abc, or instructor’s permission. Development of creative ability and engineering judgment
through actual project development involving preliminary design, prototype modeling, and
engineering analysis. Broadening the student’s background experience is emphasized through
the use of engineering case studies and personal working relationships with professional engi-
neers and designers from industry whenever possible. A design competition will be a feature
of the first quarter. Instructors: Antonsson, Welch.

APWME 17 abc. Thermodynamics. 9 units (3-0-6); first, second, third terms. Prerequisites:
Ma 1 abc, Ph 1 abe. For course description, see Applied Physics.

ME 19 abc. Fluid Mechanics and Gasdynamics. 9 units (3-0-6); first, second, third terms.
Prerequisites: Ma 2 abc, Ph 1 abc. Basic equations of fluid mechanics, theorems of energy,
linear and angular momentum, potential flow, elements of airfoil theory. Flow of real fluids,
similarity parameters, flow in closed ducts. Boundary layer theory in laminar and turbulent
flow. Introduction to compressible flow. Flow and wave phenomena in open channels. The third
term may also include topics related to energy production and conversion: theory of fluid
machinery and heat transfer. Instructor: Raichlen.

ME 22 abc. Introduction to Thermal Engineering. 9 units (3-0-6), first, second, third terms.
Prerequisites: APh 17 abc, ME 19 abc (may be taken concurrently). The principles of thermal
energy transfer and thermal power conversion. Heat transfer by conduction, convection, and
radiation. Analyses of open and closed cycles with and without phase change, emphasizing
applications to power generation, heat pumps, refrigeration, etc. The basic principles of fluid
dynamic machines will introduce concepts of size and speed limitations. Basic studies of ther-
mal, solar, and nuclear power generation. Instructors: Acosta, Cass.

ME 100. Advanced Work in Mechanical Engineering. The staff in mechanical engineering
will arrange special courses on problems to meet the needs of students working toward the M.S.
degree or of qualified undergraduate students. Graded pass/fail for research and reading.

ME 101 ab. Computer Aided Engineering Design. 9 units (3-0-6); second, third terms.
Prerequisites: AMa 95 abc, AM 35 abe, ME 5 abe, CS 174 a, or equivalent. The fundamentals
of computing; analysis and problem solving; and graphics, with the richness of the design
experience providing both background and motivation. Engineering system design and synthe-
sis, including mechanism design; experience in an interactive solid-modeling CAD environment;
construction of geometric design models using modeling primitives; dimensioning and toler-
ancing; discussion of data representation and storage; interfaces to analysis codes; assessment
of CAD as an aid to the design process, including the design of several parts and/or a complete
device. Instructor: Antonsson.

ME 102 abc. Principles of Energy Conversion and Distribution. ¢ units (3-0-6); first,
second, third terms. Prerequisites: APhIME 17 abc and ME 19 abc or equivalents. Analysis of
stationary power plants and characteristics of components, i.e., turbines, combustion chambers
or nuclear heat sources, heat exchangers, condensers, cooling towers, and electric generators;
problems of transportation of fossil fuels, anti-pollution measures, standby power sources,
storage and distribution of electric power; automotive power; direct conversion and alternative
power sources. Instructors: Staff.

ME 110. Special Laboratory Work in Mechanical Engineering. 3-9 units per term; maximum
two terms. Special laboratory work or experimental research projects may be arranged by
members of the staff to meet the needs of individual students as appropriate. Instructors: Staff.

ME 118 abc. Advanced Thermodynamics and Energy Transfer. 9 units (3-0-6); first, sec-
ond, third terms. Prerequisites: APH/ME 17 abc, ME 19 abe, or equivalents. Review of basic
equations of fluid flow, energy, and mass transfer. Heat conduction in solids, heat transfer for
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laminar and turbulent flows in forced and free convection. Introduction to mass transfer and
radiation as well as selected topics such as boiling heat transfer, two-phase flow, evaporation
and condensation. Instructors: Flagan, Sabersky.

ME 126. Fluid Mechanics and Heat Transfer Laboratory. 9 units (0-6-3); third term. Pre-
requisites: APHIME 17 abc, ME 19 ab, or equivalents. Students with other background shall
obtain instructor’s permission prior to registration. Introduction to some of the basic measure-
ment techniques and phenomena in the fields of heat transfer and fluid mechanics. Several short
projects selected from a rather wide list of possible experiments: free and forced convection,
boiling heat transfer, combustion, solid-state energy conversion, free surface flow, turboma-
chines, and fluidic controls. Instructors; Staff.

ME 130. Introduction to Robotics. 9 units (3-2-4); third term. Prerequisites: AMa 95 abc,
AM 35 abe, or equivalent. Introduction to the theory and practice of robotics. Intended to
form the basis for more advanced study, it also serves as a survey of the subject for those who
wish to understand its technical foundations. Industrial practice and applications will be out-
lined, with emphasis on design and system organization issues. Coverage will be predominantly
stationary robots in industrial settings. Topics: industrial applications; coordinate systems; spa-
tial transformations; kinematics; dynamics; position and force control; system organization and
architecture; computer vision; robot teaching systems; and elementary laboratory experiments
with robots. A term project will be required. Instructor: Ruoff.

Surely he’s not joking, but after teaching physics at Caltech for 35 years, Professor Richard
Feynman still imparts the joy of discovery.
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ME 200. Advanced Work in Mechanical Engineering. The staff in mechanical engineering
will arrange special courses on problems to meet the needs of advanced graduate students.

ME 202 ab. Engineering Two-Phase Flows. 9 units (3-0-6); first and second terms. Prereq-
uisites: AMa 95 abc, Hy 101 abc, or equivalents. Selected topics in engineering two-phase
flows with emphasis on practical problems in modern hydro-systems. Fundamental fluid mechanics
and heat, mass, and energy transport in multiphase flows. Liquid/vapor/gas (LVG) flows,
nucleation, bubble dynamics, cavitating and boiling flows, models of LVG flows; instabilities,
dynamics and wave propagation; fluid/structure interactions. Discussion of two-phase flow
problems in conventional, nuclear, and geothermal power plants, marine hydrofoils, and other
hydraulic systems. Instructor: Brennen.

ME 300. Thesis Research.

Many advanced courses in the field of mechanical engineering may be found listed in other
engineering options such as applied mechanics, applied physics, hydraulics, jet propulsion, and
materials science.

MUSIC

Mu 21, Music and Dances of India. 9 units (3-0-6); second term. Survey of music and dances
of India, with live performances, films, and tapes. Also instruction in playing the sitar. Instruc-
tor: Rao.

Mu 22. Medieval and Renaissance Western Music History.* 9 units (3-0-6); first term.
Development of Western music from the ancient Greeks through medieval monasteries and
cathedrals to the chapels, courts, and countryside of the high Renaissance. Includes listening
and discussion of style of representative music. Given in alternate years. Instructor: Britton.

Mu 23. Western Music History of the Baroque Era.* 9 units (3-0-6); second term. Survey
of the musical forms and composers active between 1600 and 1750; spans the development of
opera, cantata, oratorio, keyboard, chamber and orchestral music through the mature master-
works of Bach and Handel. Given in alternate years. Instructor: Britton.

Mu 24. Western Music of the Age of Enlightenment.* 9 units (3-0-6); third term. Music of
the so-called “pre-Classic” and “Classic” periods (circa 1750-1825), with emphasis on C.P.E.
Bach, Haydn, Mozart, and the early works of Beethoven. Given in alternate years. Instructor:
Britton.

Mu 25. Western Music History of the Romantic Age.* 9 units (3-0-6), second term. Examines
the concepts of Romanticism found in other ages, and a wealth of music from late Beethoven
to the “post” Romantics, Mahler and R. Strauss. Given in alternate years. Instructor: Britton.

Mu 26. The New Music: Western Music History of the 20th Century.* 9 units (3-0-6); third
term. The diversity of musical styles found in the 20th century. Impressionistic, tonal, atonal,
aleatoric, electronic and other avant-garde compositions, and their philosophical-sociological
implications. Given in alternate years. Instructor: Britton.

Mu 27. Fundamentals of Music Theory and Elementary Ear Training. 9 units (3-0-6), first
term. No prerequisite. Basic vocabulary and concepts of music theory (rhythm and pitch nota-
tion, intervals, scales, function of key signatures, etc.); development of aural perception via
elementary rfiythmic and melodic dictation, and sight-singing exercises. Instructor: Britton.

*Advanced courses with credit toward the 36-unit Humanities requirement. Other advanced courses receive credit
toward the 36-unit H&SS requirement. See page 82.
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Mu 28. Harmony 1. 9 units (3-0-6); second term. Prerequisite: Mu 27 or entrance exam. Study
of tonal harmony and intermediate music theory; techniques of chord progression, modulation,
and melody writing according to common practice; ear training continued. Instructor: Britton.

Mu 29. Harmony IL. 9 units (3-0-6); third term. Prerequisite: Mu 28 or entrance exam. More
advanced concepts of music theory, including chromatic harmony, and 20th-century procedures
relating to selected popular music styles; ear training continued. Instructor: Britton.

Mu 30. Special Topics in Western Music History. 9 units (3-0-6); first term; however, term
offered may vary due to possibility of coordination with significant off-campus events. A con-
sideration of selected composers and/or subjects, ¢.g., the symphonic form, in greater depth
than normally possible in the general survey courses. Specific course content to be announced
prior to preregistration. Given in alternate years. Instructor: Britton.

Mu 101. Selected Topics in Music. Units to be determined by arrangement with the instructor.
Instructors: Staff and visiting lecturers.

EE/Mu 107 abc. Projects in Music and Science. 9 units (3-0-6); first, second, third terms.
Instructor's permission required for all three terms. For course description, see Electrical
Engineering.

PERFORMANCE AND ACTIVITIES

Courses under this heading cover the instructional content of a range of extracurricular activities
and work in the fine arts and elsewhere. These courses will appear on the student’s transcript,
and will be graded pass/fail only. The units count toward the total unit requirement for gradu-
ation, but they do not count toward the 108-unit requirement in humanities and social sciences.

PA 15 abc. Journalism. 3 units (1-0-2); first, second, third terms. The elementary principles
of newspaper writing and editing, with special attention to student publications at the Institute.
Instructor: Hutchings.

PA 20 abc. Debate. 3 units (1-0-2); first, second, third terms. Study and discussion of the
annual intercollegiate debate topic. Instructors: Staff.

PA 21. Forensic Methods. 3 units (1-0-2); first term. Methods of argumentation in forensic
activities, such as debate, extemporaneous speaking, and oratory. May not be repeated for
credit. Tnstructors: Staff,

PA 30 abc. Choral Music. 2 units (2-0-0); first, second, third terms. Instruction in choral
ensembles, such as men's and women’s glee clubs. Instructors: Staff.

PA 31 abc. Chamber Music. 2 units (2-0-0); first, second, third terms. Instruction in per-
forming chamber music. Instructors: Staff.

PA 32 abc. Orchestral Music, 2 units (2-0-0); first, second, third terms. Instruction related
to participation in a symphony orchestra. Instructors: Staff.

PA 33 abe. Instrumental Music. 2 units (2-0-0); first, second, third terms. Instruction related
to the performance of instrumental music either as solo instrument or in group performance.
Currently offered in three sections: wind ensemble, jazz band, and guitar class. Instructors:
Staff,

PA 34. Rhythmic Complexes. 9 units (3-0-6), third term. Exploring simple to complex rhythms
in various music using the Tala system of India. Also instruction in playing the sitar. Instruc-
tor: Rao.
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PA 35. Music for Piano Ensemble: History, Analysis, Performance. 9 units (3-0-6); first,
second terms. A historical survey of original piano music for two players at one or two pianos
from Bach to the present day (arrangements for eight hands will also be included). Attention
will be focused on the stylistic trends of various periods and composers through written work
and participation. Pianists with varying degrees of performing ability will be admitted to the
class at the discretion of the instructor. Instructor: Schonbach.

PA 40 abc. Theater Arts. 3 units (2-0-1); first, second, third terms. Instruction related to the
production of dramatic presentations, including plays, musicals, dramatic readings, etc. Instruc-
tors: Staff.

PA 50 abc. Health Advocates. 3 units (1-1-1); first, second, third terms. A course designed
to involve students with health care and education, develop familiarity with common college
health problems and provide peer health services on and off campus. First term: CPR and First
Aid certification and basic anatomy and physiology. Second and third terms: lectures and
discussions on current student and community health problems, symptoms and treatment. Each
student will be expected to devote one hour per week to a supervised clinical internship at the
Health Center. Instructors: Ketabgian and staff.

PHILOSOPHY

Courses above PI 20 are open only to students who have fulfilled the freshman humanities
requirements.

Pl 1. Introduction to Philosophy. 9 units (3-0-6); second term. Topics and reading vary with
instructor, but usually include discussion of problems of truth, meaning, and validity, with some
treatment of common forms of fallacious argument. Introductory format logic and/or discussion
of issues of induction and probability may be included. Instructors: Staff.

Pl 2 abc. Introduction to Moral Philosophy. 9 units (3-0-6); first, second, third terms. Basic
problems in moral philosophy including such questions as: Are assertions about right and wrong
true or false, or are they (for example) expressions of personal attitudes? Are there general
criteria on the basis of which we can judge actions or characters to be good or bad? Do we have
to believe in free will in order to hold people morally accountable for what they do? Instructor:
Donagan.

Pl 3 ab. Introduction to Political Philosophy. 9 units (3-0-6); first, second terms. Basic
problems in political philosophy, including such questions as: Under what conditions can people
cooperate in the absence of a state? What kinds of activity should states undertake? Does the
obligation to obey the law depend on the form of government? The first term will be organized
around the ideas of Thomas Hobbes; the second around those of Jean-Jacques Rousseau. Either
term may be taken independently. Instructor: Staff.

Pl 4. Greek Philosophy. 9 units (3-0-6); third term. The development of philosophy in Greece
from the pre-Socratic philosophers to Aristotle. Particular attention to the ideas of Socrates (not
only as he appears in the Socratic dialogues of Plato), Plato and Aristotle. Instructor: Donagan.

P1 30. Reading in Philosophy. Units to be determined by the instructor. Elective in any term.
Reading in philosophy, done either in connection with the regular courses or independently of
any course, but under the direction of members of the department. One or more short papers
may be required. Graded pass/fail. Not available for credit towards humanities-social science
requirement.
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Pl 85. Philosophy and Current Issues.* 9 units (2-0-7). Topics and reading will vary with
instructor, but include of some of the following issues: medical experimentation and the allo-
cation of medical resources, abortion and euthanasia, censorship, the use of criminal sanctions
against drug-taking, gambling or prostitution, mandatory seat-belt use, tax policy, funding for
the arts and sciences, and reverse discrimination. If the course is oversubscribed, preference
will be given to students who have successfully completed Pl 2 or Pl 3. Instructors: Staff.

HSS 99. See page 225 for description.
P1102. Selected Topics in Philosophy. 9 units (3-0-6). Instructors: Staff and visiting lecturers.

Pl 104. Educational Issues and Problems.* 9 units (3-0-6); first term. Emphasis on basic
changes necessary to facilitate growth and restructuring of the public schools. Topics: innovative
curricula, integration and the minority group student, new directions in teacher certification,
student-teacher relations, political and financial control of the public schools, school adminis-
tration and student rights, and the learning process. Selected requirements for credit include
required reading, a documented paper, a journal, and visits to local schools. Selected guest
speakers prominent in the fields of education and psychology. Instructor: Browne.

Pl 121. World Views.* 9 units (2-0-7); second term. A study of world views and of the ways
in which they are reflected in the literature, art, philosophy, and science of different cultures.
Several contrasting views will be selected for detailed study. Instructor: Jones.

P1 122, Philosophy of Science.* 9 units (3-0-6); first term. An introduction to fundamental
philosophical problems concerning the nature of science. Topics: the character of scientific
explanation, criteria for the confirmation and falsification of scientific theories, the relationship
between theory and observation, the objectivity of science, and issues having to do with the
ways in which scientific knowledge changes over time. Instructor: Woodward.

PI 181. Democracy.* 9 units (3-0-6); second term. Alternative concepts of democracy and
alternative justifications of a democratic political system, particularly the role of participation
and representation in democratic theory. Relevant empirical materials will be presented. Instruc-
tors: Barry, Cain.

Pl 182. Ethics and International Relations.* 9 units (3-0-6). The course considers whether
moral criteria can have application in international affairs. The foci will be war and disarma-
ment, economic distribution, and migration. Not offered in 1985 —86. Instructors: Barry, Cain.

P1 183. The Moral, Social, and Political Philosophy of John Stuart Mill.* 9 units (2-0-7);
third term. Students will read the Autobiography, Utilitarianism, On Liberty, The Subjection of
Women, and part of the Political Economy. The course will also follow some of the controversies
to which these works have given rise in the period of a century or so since their original
publication. Not offered in 1985 - 86. Instructors: Staff.

Pl 190. Political Philosophy and Public Policy.* 9 units (2-0-7); third term. A critical exam-
ination of methods used in the systematic analysis of public policy alternatives, such as cost-
benefit and risk-benefit analysis. Not offered in 1985-86. Instructors: Staff.

*Advanced courses with credit toward the 36-unit Humanities requirement. Other advanced courses receive credit
toward the 36-unit H&SS requirement. See page 82.
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PHYSICS

Ph 1 abe. Classical Mechanics and Electromagnetism. 9 units (4-0-5); first, second, third
terms. The first year of a two-year course in introductory classical and modern physics. Topics:
Newtonian mechanics, electricity and magnetism, and special relativity. Emphasis on both
physical insight and the ability to solve problems. Graded pass/fail. Lecturers: McKeown,
Gomez, Peck. Section leaders: Housley, Cross, Filippone, Sarachman, and others.

Ph 2 abc. Waves, Quantum Mechanics, and Statistical Physics. 9 units (4-0-5); first, second,
third terms. Prerequisites: Ph 1 abc, Ma 1 abe, or their equivalents. The second year of a two-
year introductory course in classical and modern physics. Topics to be covered include electro-
magnetic waves, optics, introductory quantum mechanics, thermodynamics, and statistical
mechanics. Lecturers: Frautschi, Prince, Goodstein.

Ph 3. Physics Laboratory. 6 units; first, second, third terms. One three-hour laboratory session
per week, an individual conference with the instructor, prelab preparation, and analysis of
experimental results outside the laboratory period. This introductory course emphasizes quan-
titative measurements, the treatment of measurement errors, and graphical analysis. A variety
of experimental techniques will be employed: studies of d.c. meters, the oscilloscope, the
Maxwell top, electrical and mechanical resonant systems, and radioactivity. The content of each
term is identical and only one term may be taken for credit. Graded pass/fail. Instructor: Gomez.

Ph 4. Physics Laboratory. 6 units; third term only. Prerequisite: Ph 3 or equivalent. One
laboratory period per week, plus other activities outside the lab. Choice of a variety of exper-
iments encompassing both classical and atomic physics. Examples: the transient response of a
resonant circuit, the Millikan oil drop experiment, electron diffraction, viscosity, diffraction of
electromagnetic waves, and sound waves in a cavity. Graded pass/fail. Instructor: Gomez.

Ph 5. Physics Laboratory. 9 units; first term. Prerequisites: Ph I abc, Ph 2 a or Ph 12 a (or
taken concurrently, and Ph 3 or equivalent. Continuation of Ph 3. Measurements of physical
quantities, their analysis, and assignment of errors are stressed. Most of the experiments are
concerned with topics in the theoretical courses Ph 2 a or Ph 12 a, but experiments in electro-
statics and direct currents are also included. Instructor: Gomez.

Ph 6. Physics Laboratory. 9 units; second term. Prerequisites: Ph 1 abc, Ph2 b or Ph 12 b
(or taken concurrently) and Ph 3 or equivalent. Experiments in electromagnetic phenomena
such as electromagnetic induction, properties of magnetic materials and high-frequency circuits.
The mobility of ions in gases; precise measurement of the value of e/m of the electron. Instructor:
Gomez.

Ph 7. Physics Laboratory. 9 units; third term. Prerequisite: Ph 5 or Ph 6 or equivalent.
Experiments in atomic and nuclear physics, including studies of the Balmer series of hydrogen
and deuterium, the decay of radioactive nuclei, absorption of X-rays and gamma rays, ratios of
abundances of isotopes, and the Stern-Gerlach experiment. Instructor: Gomez.

Ph 10 abc. Frontiers in Physics. 6 units (2-0-4); first, second, third terms. Open for credit to
freshmen and sophomores. Weekly seminar by a member of the physics department or a visitor
to discuss his or her research at an introductory level; the other class meetings will be used to
explore background material related to seminar topics and to answer questions that arise. The
course will also help students find faculty sponsors for individual research projects. Graded
pass/fail. Instructor: Neugebauer.
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Ph 12 abc. Quantum and Statistical Mechanics. 9 units (3-0-6); first, second, third terms.
Prerequisites: Ph 1 abc, Ma I abc, or equivalents. A one-year course primarily for students
intending further work in the physics option. Topics in quantum mechanics: interpretation of
the wave-function, one-dimensional problems, and central potentials. Statistical mechanics top-
ics: thermodynamics, introductory kinetic theory, and quantum statistics. May be taken to fulfill
the Institute Ph 2 requirement. Lecturer: Cowan.

Ph 20, 21, 22. Freshman/Sophomore Computational Physics Laboratery. A series of courses
on the application of computers to simulate or solve simple physical systems, to help both
physics understanding and programming ability. Instructors: Fox, Peck.

20. 3 units (0-3-0); first, second terms. Introduction to computing and its applications to
problems in classical mechanics. Numerical solution of differential equations of motion. No
previous computer experience is necessary. Sections will be offered for students who either
have no programming experience or wish to learn a new language.

21. 3 units (0-3-0); second, third terms. Prerequisite: Ph 20 or extensive experience with
computers. Computer applications to problems in electricity and magnetism. Mapping of electric
and magnetic fields, and computing motions of charged particles under their influence. One
supervised project based on examples is required.

22. 3 units (0-3-0); third term. Prerequisite: Ph 20 or 21. Introduction to numerical methods
useful in physics, including Monte Carlo techniques. One supervised but unstructured project
is required.

Bi/Ph 50. Introduction to Biophysics of the Nervous System. 9 units (3-0-6); second term.
Prerequisites: Ph 2 b or Ph 12 b, and an introductory biology course in high school or at
Calrech. For course description, see Biology.

Ph 76 ab. Advanced Computational Physics Laboratory. 6 units (0-5-1); second, third terms.
Prerequisites: Ph 98, Ph 106, AMa 95 (all may be taken concurrently). A two-term course in
the use of computers to model classical and quantum mechanical systems, with emphasis on
numerical techniques and on building intuition for the behavior of these simulations. Students
are guided through a series of projects carried out on small computers. Instructor: Koonin.

Ph 77 ab. Advanced Physics Laboratory. 9 units, first, second, third terms. Prerequisites:
Ph5 or Ph6, and Ph 7. A two-term laboratory course open to junior and senior physics majors
to familiarize students with equipment and procedures used in the research laboratory. Exper-
iments illustrate fundamental physical phenomena in atomic, low temperature, nuclear, and
particle physics, such as NMR, critical fields in superconductors, positron annihilation, and
muon lifetime. Instructor: Barish.

Ph 78 abc. Senior Thesis Experimental. 9 units; first, second, third terms. Prerequisite:
instructor’s permission. Supervised experimental research, open only to senior physics majors.
Requirements will be set by individual faculty members, but will include a term paper based
upon laboratory experience. Selection of topics and final report must be approved by the Physics
Undergraduate Committee. Not offered on pass/fail basis. Instructors: Staff. See note under Ph
79 below.

Ph 79 abc. Senior Thesis Theoretical. 9 units; first, second, third terms. Prerequisite: instruc-
tor's permission. Supervised theoretical research, open only to senior physics majors. Require-
ments will be set by individual faculty members, but will include a term paper based on the
work performed. Selection of topics and final report must be approved by the Physics Under-
graduate Committee. Not offered on pass/fail basis. Instructors: Staff.
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Note: Students wishing assistance in finding an adviser and/or a topic for a senior thesis are
invited to consult with the chairperson of the Physics Undergraduate Committee (D. Politzer in
1985-86), or any other member of the committee. A grade will not be assigned in Ph 78 or
Ph 79 until the completion of the thesis, which is normally expected to take three terms. P
grades will be given the first two terms, and then changed at the end of the course to the
appropriate letter grade.

Ph 98 abc. Quantum Physics. 9 units (3-0-6); first, second, third terms. Prerequisites: Ph 12
abc or, with permission of the instructor, Ph 2 abc, Ma 2 abc, or their equivalents. A one-year
course in quantum mechanics and its applications, for students who have completed Ph 12.
Scattering theory, approximation methods, symmetries, spin-%4 systems, and selected topics in
atomic, solid-state, nuclear, and particle physics. Instructor: Tombrello.

Ph 101 abc. Critical Transitions. 9 units (3-0-6); first, second, third terms. Prerequisite: Ph
2 or Ph 12. How simple, microscopic laws produce phenomena with many relevant scales.
Familiar critical transitions (liquid-gas and magnetization) occur as temperature varies, while
in quantum systems they can occur as a function of field strength. Tools of statistical mechanics
and the renormalization group will be developed to address these and a variety of analogous
problems in solid-state, low-temperature, and high-energy physics. Other applications include
percolation, polymerization, liquid crystals, and chaotic non-linear systems. Instructor: Politzer.

Ph 103 abc. Topics in Contemporary Physics. 9 units (3-0-6); first, second, third terms.
Prerequisite: permission of the instructor. A series of introductory one-term, independent courses.
Students may register for any particular term or terms. Not offered in 1985-86.

Ph 106 abc. Topics in Classical Physics. 9 units (3-0-6); first, second, third terms. Prereq-
uisites: Ph 2 abc or Ph 12 abc, Ma 2 abc. An intermediate course in the application of the
basic principles of classical physics to a wide variety of subjects. Roughly half of the year will
be devoted to mechanics, and half to electromagnetism. Topics include the Lagrangian and
Hamiltonian formulations of mechanics, small oscillations and normal modes, boundary value
problems, multipole expansions and various applications of electromagnetic theory. Instructors:
three independent sections: 1) Bellan, 2) Wise, 3) Barnes.

Ph 118 abc. Electronic Circuits and Their Application to Physical Research. 9 units (3-0-
6); first, second, third terms. Fundamentals of analog and digital electronics with emphasis on
proven techniques of instrumentation for scientific research. Both the physical principles and
properties of electronic components and circuits and the logical design of digital systems.
Common electronic instruments, computer interfaces, and typical digital control logic in sci-
entific research used as examples. Instructor: Drever.

Ph 125 abe. Quantum Mechanics. 9 units (3-0-6); first, second, third terms. Prerequisite: Ph
2 abc. Recommended: AMa 95 abc or Ma 108 abc. Not available to students who have completed
Ph 98 abc. A fundamental course in quantum mechanics aimed at understanding the mathe-
matical structure of the theory and its application to physical phenomena at the atomic and
nuclear levels. Various formulations of quantum mechanics, properties of operators, one-dimen-
sional and central potentials, angular momentum and spin, scattering theory, perturbation the-
ory, identical particles, and introductory relativistic quantum theory. One section. Instructors:
Newman, Boehm.

Ph 127 abc. Statistical Physics. 9 units (3-0-6); first, second, third terms. Prerequisites: Ph
98 abc or Ph 125 abc, Ph 106 abc. A thorough introduction to statistical problems in physics.
Topics: fundamental laws and concepts of thermodynamics, kinetic theory and transport phe-
nomena, statistical mechanics and the connection between macroscopic and atomic laws. Not
offered in 1985 -86.
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Ph 129 abc. Mathematical Methods of Physics. 9 units (3-0-6); first, second, third terms.
Prerequisite: Ph 106 abc or the equivalent. Recommended: AMa 95 abc or Ma 108 abc. Practical
methods of summing series, integrating, and solving differential equations, including numerical
methods. The special functions (Bessel, Elliptic, Gamma, etc.) arising in physics, as well as
partial differential equations, orthogonal functions, integral equations and transforms, tensors,
linear spaces and operators, group theory, and probability and statistics. Instructor: Porter.

Bi/Ph 131. Topics in Biophysics. 6 units (2-0-4); first term. Prerequisite: Consent of instructor.
For course description, see Biology.

Ph 135 abc. Applications of Quantum Mechanics. 9 units (3-0-6); first, second, third terms.
Prerequisite: Ph 125 abc or equivalent. Applications of quantum mechanics to topics in con-
temporary physics. Atomic, molecular, nuclear, and elementary particle physics; solid state
physics; quantum electronics; lasers; superconductivity and superfluidity. Instructor: Whaling.

Ph 136 abc. Applications of Classical Physics. 9 units (3-0-6); first, second, third terms.
Prerequisite: Ph 106 abc or equivalent. Applications of classical physics to topics of interest
in contemporary “macroscopic” physics. Contimwum physics and classical field theory; elasticity
and hydrodynamics; plasma physics; magnetohydrodynamics; thermodynamics and statistical
mechanics; gravitation theory including general relativity and cosmology; modern optics. Con-
tent will vary from year to year, depending on the instructor. An attempt will be made to
organize the material so that the terms may be taken independently. Instructors: Thorne, Gol-
dreich, Blandford.

AMa/CS/Ph 146 ab, Concurrent Algorithms. 9 units (3-3-3); first, second terms. Prerequi-
site: Basic knowledge of mathematical methods and some programming experience. For course
description, see Applied Mathematics.

Bi/Ph 151. Topics in Nervous System Biophysics. 6 units (2-0-4); third term. Prerequisites:
Bi/Ph 50 or Bi 150. For course description, see Biology.

Ph 171. Reading and Independent Study. Units in accordance with work accomplished.
Occasionally, advanced work involving reading, special problems, or independent study is
carried out under the supervision of an instructor. Approval of the instructor and of the student’s
departmental adviser or registration representative must be obtained before registering. Graded
pass/fail.

Ph 172. Experimental Research in Physics. Units in accordance with work accomplished.
Approval of the student’s research supervisor and of his or her department adviser or registration
representative must be obtained before registering. Graded pass/fail.

Ph 173. Theoretical Research in Physics. Units in accordance with work accomplished.
Approval of the student’s research supervisor and of his or her departmental adviser or regis-
tration representative must be obtained before registering. Graded pass/fail.

Bi/CS/Ph 185. Collective Computation. 9 units (2-4-3); first term. Prerequisite: Completion
of undergraduate requirements for computer science, physics, or applied physics, or equivalent
quantitative background. For course description, see Computer Science.

CS/Ph 186 ab. Experimental Projects in Collective Computation. 9 units (0-9-0); second,
third terms. For course description, see Computer Science.

CS/Ph 187 abc. Potentialities and Limitations of Computing Machines. 9 units (3-0-6);
first, second, third terms. For course description, see Computer Science.
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Ph 203 abe. Nuclear Physics. 9 units (3-0-6); first, second, third terms. Prerequisite: Ph 98
or Ph 125 or equivalent. First two terms: experimental and theoretical methods for the study
of nuclear structure and reactions. Topics: nuclear systematics, independent-particle and col-
lective models, radioactive decay modes, radiative transitions, and simple nuclear reaction
theories. Third term: selected applications in nuclear astrophysics. Not offered in 1985-86.

Ph 205 abc. Relativistic Quantum Mechanics. 9 units (3-0-6); first, second, third terms.
Prerequisite: Ph 125 or Ph 98. Topics: the Dirac equation, second quantization, quantum
electrodynamics, scattering theory, Feynman diagrams, non-abelian gauge theories, Higgs
symmetry-breaking, the Weinberg-Salam model, and renormalization. Instructor: Zachariasen.

Ph 209 abc. Classical Electromagnetism. 9 units (3-0-6); first, second, third terms. Prereq-
uisite: Ph 106. Electromagnetic fields in vacuum and in matter; boundary-value problems and
Green’s functions; retarded potentials; wave propagation; wave guides and cavities; radiation,
dispersion and absorption; and special relativity. Instructor: Kavanagh.

Ph 213 ab. Nuclear Astrophysics. 9 units (3-0-6); first, second terms. A lecture course in the
applications of nuclear physics to astronomy, geochronology, cosmochronology and other fields.
Basic nuclear properties, nuclear reactions under astrophysical circumstances, energy generation
and element synthesis, massive condensed objects, and nuclear evidence on the origin of the
solar system and on the chronology of the Galaxy. Graded pass/fail. Not offered in 1985-86.

Ph 222 abe. Many-Body Theory. 9 units (3-0-6); first, second, third terms. Prerequisite: Ph
125 or Ph 98. The concepts and formal tools needed to study many-particle systems. Appli-
cations to specific physical systems of interest in condensed matter and nuclear physics: electron
gas, superconductors, liquid helium, nuclear matter, and finite nuclei. Not offered in 1985- 86.

Ph 224 abc. Space Physics. 9 units (3-0-6); first, second, third terms. Prerequisites: Ph 98,
Ph 106 or equivalent. The experimental and theoretical aspects of X-ray, cosmic ray, and gamma
ray astrophysics, with emphasis on topics of current research interest. Not offered in 1985 - 86.

Ph 228 ab. Topics in Mathematical Physics. 9 units (3-0-6); in 1985-86, third term only.
Prerequisite: instructor’s permission. Content changes from year to year. In 1985-86: eigen-
value perturbation theory, summability of divergent perturbation series, bounds on renormalized
coupling constants in quantum field theory, the classical-quantum correspondence for negative
curvature Laplacians. Instructor: Wightman.

Ph 229. Advanced Mathematical Methods of Physics. 9 units (3-0-6); first term. Prerequisite:
Instructor’s permission. Content changes from year to year. Not offered in 1985 - 86.

Ph 230 abc. Elementary Particle Theory. 9 units (3-0-6); first, second, third terms. Prereq-
uisite: Ph 205 abc or equivalent. Advanced methods in quantum field theory, with applications
to elementary particle physics, including the renormalization group, quark confinement, chiral
symmetry, anomalies, lattice gauge theories, and other topics of current interest. Instructor:
Preskill.

Ph 231 abc. High Energy Physics. 9 units (3-0-6); first, second, third terms. Prerequisite: Ph
98 or Ph 125 or equivalent. An introduction to elementary particle physics, stressing experi-
mental phenomenology, theoretical interpretations of this phenomenology, and experimental
techniques. Classification of elementary particles using invariance principles, evidence for
fundamental constituents, and examination of the experimental basis for currently interesting
ideas, such as quantum chromodynamics, the “standard model” of weak and electromagnetic
interactions, and supersymmetric and unified theories. Instructor: Hitlin.
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Ph 234 abc. Topics in Theoretical Physics. 9 units (3-0-6); first, second, third terms. Pre-
requisite: Ph 205 or equivalent. In 1985-86, covers the quantum theory of one-dimensional
particles, “strings.” Special emphasis given to the supersymmetric case, “superstrings,” and its
possible use as a unified field theory of all interactions. In 1985- 86, offered only second and
third terms. Instructor: Schwarz.

Ph 236 abc. Relativity. 9 units (3-0-6); first, second, third terms. Prerequisite. a mastery of
special relativity at the level of Goldstein, Classical Mechanics, or of Leighton, Principles of
Modern Physics. A systematic exposition of Einstein’s general theory of relativity, with empha-
sis on applications to astrophysical and cosmological problems. Topics: a review of special
relativity; accelerated observers in special relativity; modern differential geometry; the foun-
dations of general relativity and of other geometric theories of gravity; past and future experi-
mental tests of general relativity; relativistic stars; gravitational collapse; black holes; gravita-
tional radiation; cosmology; singularities and singularity theorems. Given in alternate years;
offered in 1985-86. Instructors: Thorne, Phinney.

Ph 237 abc. Theoretical Nuclear Physics. 9 units (3-0-6); first, second, third terms. Prereq-
uisite: Ph 98 or equivalent. Microscopic models for finite nuclei. Topics: second quan-
tization, Slater determinants, nuclear shell model, Hartree-Fock model, pairing, collective vibrations
and rotations. Not offered in 1985 -86.

Ph 240 abc. Current Theoretical Problems in Particle Physics. 6 units (2-0-4); first, second,
third terms. Prerequisite: Ph 230 abc or equivalent. Problems connected with attempts to unify
quantum chromodynamics and quantum flavor dynamics, with or without gravitation, to find
substructure for quarks and leptons, and to explain symmetry violation. Discussion and argu-
ment are encouraged. Graded pass/fail. Only offered second and third terms in 1985-86.
Instructor: Gell-Mann.

Ph 241. Research Conference in Physics. No credit; first, second, third terms. Meets once a
week for a report and discussion of the work appearing in the literature and that in progress at
Caltech and elsewhere. Advanced students in physics and members of the physics staff take
part.

Ph 242 ab. Physics Seminar. 3 units (2-0-1); first and second terms. Topics in physics empha-
sizing current research at Caltech. One two-hour meeting per week. Speakers will be chosen
from both faculty and students. Graded pass/fail. Instructor: Phillips.

Ph 300. Research in Physics. Units in accordance with work accomplished. Ph 300 is elected
in place of Ph 172 or Ph 173 when the student has progressed to the point where his or her
research leads directly toward the thesis for the degree of Doctor of Philosophy. Approval of
the student’s research supervisor and of his or her department adviser or registration represen-
tative must be obtained before registering. Graded pass/fail.

POLITICAL SCIENCE

HSS 99. See page 225 for description.

PS/SS 12. Introduction to Political Science. 9 units (3-0-6); second and third terms. Intro-
duction to the tools and concepts of analytical political science. Subject matter is primarily
American political processes, and institutions. Topics: spatial models of voting, redistributive
voting, games, presidential campaign strategy, coverage of political issues by the mass media,
Congress, and congressional-bureaucratic relations. Instructor: Staff.

PS 101. Selected Topics in Political Science. Units 1o be determined by arrangement with the
instructor. Instructors: Staff.
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PS 102. Black Africa 800 a.p.to the Present. 9 units (2-0-7); second term. The origins of
Americans of African descent, including African empires such as Ghana and Songhai, the slave
trade, and the emergence of independent nations. Not offered in 1985 - 86. Instructor; Bates.

PS 109. The Presidency. 9 units (3-0-6); first term. Presidential elections, executive branch
relations, the role of the president in shaping foreign and domestic policy, and the substantial
institutional constraints on the exercise of presidential power. Instructor: Krehbiel.

PS 110. Political Modernization and Development. 9 units (3-0-6). The politics of developing
nations; the political consequences of rapid social and economic change. Not offered in 1985- 86.
Instructor: Bates.

PS 112. Behavioral Basis of Politics. 9 units (3-0-6). The development of political attitudes
and public opinion. Topics: the role of the mass media, peer groups, and social institutions in
the formation and stabilization of political opinions. Not offered in 1985 - 86. Instructors: Bates,
Kiewiet.

PS 113. Social Inequality and Politics. 9 units (3-0-6). The role of social classes in politics.
Classical Marxist literature, plus more recent empirical research on the relationship of social
class to political behavior. Not offered in 1985-86. Instructor: Bates.

PS/SS 116. War, Diplomacy, and International Politics. 9 units (3-0-6). Prerequisite: PSISS
12 or §S 13. Various theories of the sources and resolution of international conflicts. The second
half will be devoted to applying these theories to case studies of conflicts such as the First and
Second World Wars, the Vietnam War, the Cold War, and the Arab-Israeli conflict. Instructor:
Cain.

PS 118. Democratic Theory. 9 units (3-0-6); second term. This course will raise several types
of questions and answer none. Is it possible to have a democracy; how ought citizens to act in
a democracy; how do democratic governments and citizens of democratic politics actually
behave; and is a democratic government necessarily just? Instructor: Cain.

PS/SS 119. The Politics of the Industrial State. 9 units (3-0-6). Prerequisite: PS/SS 12 or
equivalent. The institutions of and the behavior within industrialized democracies of the western
world. Instructors: Cain, Kiewiet.

PS 120. American Electoral Behavior and Party Strategy. 9 units (3-0-6). A consideration
of existing literature on the voting behavior of the citizen, and an examination of theoretical
and empirical views of the strategies followed by the parties. Not offered in 1985-86. Instruc-
tors: Cain, Kiewiet.

PS 121. Congressional Policy Formation and Legislative Process. 9 units (3-0-6); second
term. Decisionmaking in legislative bodies, with emphasis on the American Congress. An
investigation into the impact of Congressional structure and practices on the policies adopted
by the federal government. Instructor: Krehbiel.

PS/SS 122. Noncooperative Games in Social Science. 9 units (3-0-6); first term. Prerequisite:
PSISS 12 or equivalent. The axiomatic structure and the behavioral interpretations of game
theory models in social science. Axiomatic utility theory and general noncooperative games.
Instructor: McKelvey.

PS/SS 123. Cooperative Games in Social Science. 9 units (3-0-6). Prerequisite: PS/SS 122.
Various cooperative solutions to games, with particular application to voting, bargaining, and
market games. Solution concepts and existence theorems. Not offered in 1985 86. Instructors:
Staff.
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PS/SS 125, Peasant Politics. 9 units (3-0-6); second term. Prerequisite: PS/SS 12 or §S 13.
The political role of the peasantry, with attention to rural political organization and the effect
of market relationships. Instructors: Bates, Hoffman.

PS 132. Formal Theories in Political Science. 9 units (3-0-6); third term. Prerequisite: PS/
88 12 or equivalent. The axiomatic structure and the behavioral interpretations of game theoretic
and social choice models and models of political processes based on them. Instructor: Staff.

Ec/PS 134. The Political Economy of Urban Areas. 9 units (3-0-6). Prerequisite: PS/SS 12
or equivalent. For course description, see Economics.

PS 135. Political Geography of Developing Countries. 9 units (2-0-7), first term. A study of
the swift transition from colonialism or an undeveloped state to the present that includes the
growth of one-party states; the role of the military; tribal, religious, and class pressures; the
internal and external role of boundaries; and new foreign policies. Instructor: Munger.

PS/SS 136. Bureaucratic Politics. 9 units (3-0-6). Prerequisite: PS/SS 12 or equivalent. An
analysis of the role of the executive branch in public policy formation. A review of the relevant
organization theory literature is included. Not offered in 1985-86. Instructor: Cain.

PS/SS 137. Organizational Theory. 9 units (3-0-6}. Prerequisite: PS/SS 12 or equivalent. An
examination of decisionmaking in the context of hierarchical organizations. Applications will
be made to various political, governmental, and private organizations. Not offered in 1985 86.
Instructors: Staff.

PS/SS 139. Comparative Politics. 9 units (3-0-6); second term. Prerequisite: PSISS 12 or
SS 13. The politics of non-American political systems. Areas of study: the politics of non-
democratic states, including the Communist nations; the politics of developing societies; the
politics of the Western European democracies. Emphasis on the effect of distinctive institutions
on the performance of government and the content of public policy. Instructors: Bates, Cain.

PS 141 ab. African Studies. 9 units (2-0-7); second, third terms. Political and social change
in sub-Saharan Africa. Instructor: Munger.

PS 150. Political Stability. 9 units (3-0-6); third term. The theory and practice of extremism
and extremist movements, domestic violence, and revolution. Not offered in 1985 - 86. Instruc-
tor: Bates.

PS 151. Justice and Obligation. 9 units (3-0-6); third term. An analysis of these concepts,
primarily within a social contract framework but with some comparative study of utilitarian,
Kantian, and other ethical schemes. Other normative concepts such as that of “the public
interest,” “rights,” and “duty.” Not offered in 1985~ 86. Instructor: Cain.

PSYCHOLOGY

Psy 10. Introduction to Psychological Development. 9 units (3-0-6), first, second terms. A
study of the psychological development of the individual within a context of biological, cultural,
and social evolution. Instructor: Breger.

Psy 25. Reading and Research in Psychology. Units 1o be determined by the instructor. A
written report will be required. Graded pass/fail. Not available for credit toward humanities-
social science requirement.

Psy 101. Selected Topics in Psychology. Units to be determined by arrangement with the
instructor; third term. Instructor: Breger.
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Psy 110. Psychological Development. 9 units (3-0-6); first, second terms. Prerequisite: Psy
10. A study of the psychological development of the individual within a context of biological,
cultural, and social evolution. Instructor: Breger.

Psy 112. Introduction to Abnormal Psychology. 9 units (3-0-6); third term. Prerequisite: Psy
10 or consent of the instructor. The development of mental and emotional disturbances. Basic
theory will be reviewed in relation to selected case material and relevant research. Instructor:
Breger.

Psy 125. Reading and Research in Psychology. Same as Psy 25, but for graduate credit. Not
available for credit toward humanities-social science requirement.

Lit/Psy 150 ab. Psychoanalysis and Literature.* 9 units (3-0-6); first, second terms. For
course description, see Literature.

*Advanced courses with credit toward the 36-unit Humanities requirement. Other advanced courses receive credit
toward the 36-unit H&SS requirement. See page 82.

RUSSIAN (see Languages)

SOCIAL SCIENCE

Ec/SS 11. Introduction to Economics. 9 units (3-0-6); first, second terms. For course descrip-
tion, see Economics.

PS/SS 12. Introduction to Political Science. 9 units (3-0-6); second, third terms. Prerequisite:
Ec/SS 11 or equivalent. For course description, see Political Science.

SS 13. The Application of Social Scientific Methods to Problems in History. 9 units
(3-0-6); first term. The application of theory from economics, political science, and demography
to historical subjects, with an emphasis on questions of institutional change. The historical
topics covered will depend upon the instructor. Instructors: Davis, Hoffman, Kousser.

SS 33. Introduction to the Law. 9 units (3-0-6). An introduction to Anglo-American law from
both the legal and the social scientific point of view. Subject can vary from year to year. Available
for introductory social science credit. Instructors: Schwartz, Strnad.

SS 98. Reading in Social Science. Units to be determined for the individual by the department.
Elective, in any term. Reading in social science and related subjects, done either in connection
with the regular courses or independently of any course, but under the direction of members of
the department. A brief written report will usually be required. Graded pass/fail. Not available
Jor credit toward humanities-social science requirement.

S8 101. Selected Topics in Social Science. 9 units (3-0-6). Not available for social science
credit unless specifically approved by social science faculty. Instructors: Staff, visiting lecturers.

Lin/SS 103. Psycholinguistics. 9 units (2-1-6); third term. For course description, see Linguistics.
Lin/SS 104. Sociolinguistics. 9 units (2-1-6). For course description, see Linguistics.

Lin/SS 105. Computational Linguistics. 9 units (2-1-6); first term. Prerequisite: Lin 101 a
or Lin 101 b or equivalent. For course description, see Linguistics.

Ec/SS 112. History of Economic Analysis. 9 units (3-0-6). Prerequisite: Ec/SS 11 or SS 13.
For course description, see Economics.
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PS/SS 116. War, Diplomacy, and International Politics. 9 units (3-0-6). Prerequisite: PS/SS
12 or equivalent. For course description, see Political Science.

SS 117. Problems of Urban Society. 9 units (3-0-6); third term. Some of the significant urban
problems of contemporary America and alternative policies. Not offered in 1985- 86. Instruc-
tor: Oliver.

PS/SS 119. The Politics of the Industrial State. 9 units (3-0-6). Prerequisite: PSISS 12 or
equivalent. For course description, see Political Science.

PS/SS 122. Noncooperative Games in Social Science. 9 units (3-0-6). Prerequisite: PS/SS 12
or equivalent. For course description, see Political Science.

PS/SS 123. Cooperative Games in Social Science. 9 units (3-0-6). Prerequisite: PS/SS 122.
For course description, see Political Science.

PS/SS 125, Peasant Politics. 9 units (3-0-6); second term. Prerequisite: PS/SS 12 or S§ 13.
For course description, see Political Science.

Ec/SS 129. Economic History of the United States. 9 units (3-0-6); first term. Prerequisite:
Ec/§S 11 or §S 13. For course description, see Economics.

SS 130 abc. Law, Legal Processes, and the Control of Technological and Economic Risk.
9 units (3-0-6). Distinctive ways that lawyers think about and deal with problems, with instruc-
tion in the substantive area. Not offered in 1985~ 86. Instructors: Staff.

SS 132. Government Regulation of Business. 9 units (3-0-6). Prerequisite: Ec/SS 11 or
introductory economics. Economic, institutional, and legal implications of government regu-
lation; comparisons with alternative mechanisms for organizing markets. Not offered in 1985 - 86.
Instructors: Staff.

SS 133. Topics in Anglo-American Law. 9 units (3-0-6); second, third terms. An introduction
to the American legal system through the study of a particular sub-area of law, which may vary
from term to term or year to year. Instructor: Schwartz. May be taken more than once if the
topic is different.

PS/SS 136. Bureaucratic Politics. 9 units (3-0-6). Prerequisite: PS/SS 12 or equivalent. For
course description, see Political Science.

PS/SS 137. Organizational Theory. 9 units (3-0-6). Prerequisite: PSISS 12 or equivalent. For
course description, see Political Science.

PS/SS 139. Comparative Politics. 9 units (3-0-6); second term. Prerequisite: PS/SS 12 or §S
13. For course description, see Political Science.

SS 140 ab. Laboratory Experiments in the Social Sciences. 9 units (3-0-6); first, second
terms. An examination of recent work in laboratory testing in the social sciences with particular
reference to work done in social psychology, economics, and political science. Instructor: Plott.

CS/SS 142 abe. Computer Modeling and Data Analysis. 9 units (3-3-3); first, second, third
terms. For course description, see Computer Science.

Ec/SS 145. Public Finance. 9 units (3-0-6). Prerequisite: Ec/SS 11 or consent of instructor.
For course description, see Economics.

H/SS 150. Problems in the History of English Law and Society.* 9 units (3-0-6); first term.
For course description, see History.

*Advanced courses with credit toward the 36-unit Humanities requirement. Other advanced courses receive credit
toward the 36-unit H&SS requirement. See page 82.
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The graduate courses listed below are not necessarily taught each year. They will be offered as
need dictates.

SS 200. Selected Topics in Social Science. Units 10 be determined by arrangement with
instructors. Instructors: Staff and visiting lecturers.

SS 201. Game Theory. 9 units (3-0-6); first term. An introduction to utility theory, decision
theory, and the theory of games. Both noncooperative and cooperative theories are dealt with,
concentrating on applications to problems in the social sciences. Instructor: McKelvey.

SS 202. Congress and the Executive. 9 units (3-0-6), second term. Analysis of executive and
congressional decisionmaking. Emphasis on the theory of committees and bureaucratic theory.
Instructors: Bates, Krehbiel.

SS 203. American Electoral Processes. 9 units (3-0-6); third term. An in-depth analysis of
American electoral processes with emphasis on the application of new theory and quantitative
techniques. Instructor: Rivers.

SS 204. Analytical Political Theory. 9 units (3-0-6); first term. A survey of theoretical topics
in social choice, voting, and electoral competition. Instructor: Rivers.

SS 205. Microeconomic Theory 1. 9 units (3-0-6); first term. Prerequisite: Ec 121 a or
equivalent. An introduction to economic theory and its applications. Problems in modeling and
specification; maximization. Instructors: Border, Davis, Plott, Quirk.

SS 206. Microeconomic Theory I1. 9 units (3-0-6), second term. Prerequisite: $S 205. Clas-
sical consumption theory, the theory of production, markets, externalities, and the question of
public goods. Instructors: Quirk, Plott, Border.

S8 207. Microeconomic Theory IIL. 9 units (3-0-6); third term. Prerequisite: SS 206. Modern
economic theory, including decision theory, game theory, the role of uncertainty, and investment
theory. Instructor: Wilde.

S$S 208. Microeconomic Theory IV. 9 units (3-0-6), third term. Prerequisites: SS 206 and 207
(latter can be taken concurrently). Economic dynamics, with particular reference to information
theory. Instructors: Border, Plott.

SS 210 abe. Foundations of Political Economy. 9 units (3-0-6). Prerequisites: PS/SS 204 and
SS 206. Mathematical theories of individual and social choice applied to problems of welfare
economics and political decisionmaking as well as construction of political economic processes
consistent with stipulated ethical postulates, political platform formulation, the theory of polit-
ical coalitions and decisionmaking in political organizations. Instructors: Plott, McKelvey.

SS 211 abe. Advanced Economic Theory. 9 units (3-0-6). Advanced work in a specialized
area of economic theory, with topics varying from year to year according to the interests of
students. Instructor: Reinganum. Can be repeated for credit.

SS 212 abe. Application of Microeconomic Theory. 9 units (3-0-6). A working seminar in
which the tools of microeconomic theory are applied to the explanation of events and the
evaluation of policy. Instructors: Gilligan, Plott, Quirk. Can be repeated for credit.

SS 213. Competition and Antitrust Policy. 9 units (3-0-6); first term. Prerequisite: Ec 128.
The differences in antitrust policies that would result from taking static as opposed to dynamic
points of view. Instructors: Staff.

SS 214. The Economics of Regulation. 9 units (3-0-6); first term. An analysis of government
controls on prices, profits, entry, and product quality in the private sector, with special emphasis
on the energy sector. Instructors: Staff.
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SS 215. Legal Aspects of the Economics and Politics of Regulation. 9 units (3-0-6). The
relationship between the law and governmental regulation of economic enterprise. Instructors:
Staff.

SS 216. Interdisciplinary Studies in Law and Social Policy. 9 units (3-0-6). A policy problem
or problems involving the legal system will be studied, using concepts from at least one social
science discipline. Each offering will be taught by a law professor, alone or in conjunction with
a member of the social science faculty. The topic will differ from term to term so the course
may be taken more than once. Selected undergraduates may enroll in this course with the
permission of the instructor. Instructor: Schwartz.

SS 222 abc. Econometrics. 9 units (3-0-6); first, second, third terms. Regression analysis.
Introduction to the use of multivariate and nonlinear methods in the social sciences. Students
will be required to complete a major empirical project. Instructors: Dubin, Rivers, Vuong.

SS 223 abe. Advanced Topics in Econometric Theory. 9 units (3-0-6). Prerequisite: S 222
ab; may be repeated for credit. A course in quantitative methods for second- and third-year
social science graduate students. Theory of identification and estimation of simultaneous equa-
tions system. Instructors: Dubin, Rivers, Vuong.

SS 225. Advanced Topics in Quantitative Methods for Policy Analysis. 9 units (3-0-6).
Prerequisite: SS 222 ab; may be repeated for credit. For second- and third-year social science
graduate students. Students will analyze recent empirical studies that relate to current policy
questions using modern econometric techniques. Instructors: Cain, Grether, Kousser, Rivers.

SS 228. Selected Topics in European Medieval History. 9 units (3-0-6). The bibliography,
sources, and methods of analysis appropriate for research on a variety of topics in medieval
history, such as peasant life and production, organization of government, law and land tenure,
demography, church-state relations, and history of mentalities. Instructors: Benton, Searle.

SS 229 abc. Theoretical and Quantitative Dimensions of Historical Development. 9 units
(3-0-6); first, second, third terms. May be repeated for credit. Introduction to modern quanti-
tative history. The tools of economic and political theory applied to problems of economic,
social, and political development in a historical context. Instructors: Davis, Hoffman, Kousser.

SS 230. Psychology and Organizational Behavior. 9 units (3-0-6). Psychological theories of
decisionmaking, small-group and organizational behavior, uncertainty and the tolerance for
ambiguity and stress and change. Not offered in 1985 - 86. Instructor: Grether.

SS 231 abc. American Politics. 9 units (3-0-6). A three-term course in American politics and
political behavior. While drawing from contemporary materials, the course will emphasize the
historical background of American political institutions. Instructor: Kiewiet.

SS 232 abc. Historical and Comparative Perspectives in Political Analysis. 9 units (3-0-6).
Prerequisite: PSISS 204. Provides a knowledge and understanding of developments in both the
American past and in other parts of the world. Instructors: Bates, Cain, Kousser.

SS 233 abc. Public Policymaking. 9 units (3-0-6). Prerequisite: PS/SS 204. An examination
of the policymaking processes in national, state, and local governments and how various insti-
tutions affect policy choices. Instructors: Staff.

SS 234. Research Seminar in Modern Political Science. 9 units (3-0-6); may be repeated for
credit. Instructors: Staff.

SS 235. Bureaucracy and Organization Theory. 9 units (3-0-6); third term. The political
economy of organizations. Formal theories capable of explaining such phenomena as the prob-
lems of rigidity and control loss, and the patterns of information flow within organizations.
Not offered in 1985-86. Instructors: Staff.
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SS 238. Optimal Control Theory in Economics. 9 units (3-0-6); first term. Prerequisite: Ec
121 a or equivaleni. The subject material of this course is the optimal control of dynamic
economic systems with applications to resource extraction, limit pricing, research and devel-
opment, and capital accumulation. Instructor: Reinganum.

SS 240. Techniques of Policy Research. 9 units (3-0-6); third term. Prerequisites: SS 205, SS
206. The application of social science theory and methods to the formulation and evaluation of
public policy. Instructors: Staff.

SS 241 ab. Workshop in Policy Research. 9 units (3-0-6); first, second terms. Prerequisite:
S5 240. A working seminar in which the students and participating faculty apply the techniques
examined in SS 240 to a policy problem of mutual interest. Instructors: Staff.

SS 260. Experimental Methods of Political Economy. 9 units (3-0-6). Survey of laboratory
experimental research related to the broad field of political economy. Topics: the behavior of
markets, organizations, committee processes and election processes. Emphasis on experimental
methods and techniques. Students will design and conduct experiments. Instructor: Plott.

SS 300. Research in Social Science. Variable units. Instructors: Staff.
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Biology

Giuseppe Attardi, M.D.
Grace C. Steele Professor of Molecular
Biology

Seymour Benzer, Ph.D., D.Sc.
James G. Boswell Professor of
Neuroscience

Howard C. Berg, Ph.D.
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Biology Biology
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Richard K. Barth, Ph.D. Samuel J. Rose III, Ph.D.
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Patrick J. Concannon, Ph.D.
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270 Staff of Instruction and Research

Keiko Fukada, Ph.D.
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Phillip R. Green, Ph.D.
Alison M. Gurney, Ph.D.
Regina W. Haars, Dr.rer.nat.
Zdenek Hostomsky, Ph.D.
Jane Houldsworth, Ph.D.
Helena Hwu, Ph.D.

David Hyde, Ph.D.

Linda E. Iverson, Ph.D.
Reid C. Johnson, Ph.D.
Robert J, Kaiser, Ir., Ph.D.
Karen S. Katula, Ph.D.
Christine Kinnon, Ph.D.
Joan A. Kobori, Ph.D.
Mitchell Kronenberg, Ph.D.
Chia-lam Kuo, Ph.D.

Eric H. Lai, Ph.D.

Ulf Landegren, Ph.D., M.D.
Leo G. Lehmicke, Ph.D.
John P. Leonard, Ph.D.
Ren-Jang Lin, Ph.D.

James P. Lugo, Ph.D.
Kathleen L. McGuire, Ph.D.
Ryn Miake-Lye, Ph.D.
Norihiro Muto, Ph.D.

Nalini Narasimhan, Ph.D.
Kenji Qosawa, D.Sc.

Sherman Fairchild Distinguished Scholars

Obaid Siddigi, Ph.D.
Joan Steitz, Ph.D.

Visiting Professors
Douglas M. Fambrough, Jr., Ph.D.

Visiting Associates

Lillian E. Bertani, Ph.D.
Edward N. Brody, M.D., Ph.D.
Robert A. Cameron, Ph.D.
Bert Ely, Ph.D.

Elizabeth J. Grayhack, Ph.D.
Polly J. Henninger, Ph.D.
John Hestenes, Ph.D.

Horst Hinssen, D.Sc.

David R. Hinton, Ph.D.
Byung S. Kim, Ph.D.

Members of the Professional Staff

Eugene Akutagawa, B.S.
Suzanna J. Horvath, Ph.D.
EveLynn McGuinness, Ph.D.

Harry S. Orbach, Ph.D.

Irene Pech, Ph.D.

Eric M. Phizicky, Ph.D.
Ronald Plasterk, Ph.D.

John A. Pollock, Ph.D.

Brian J. Popko, Ph.D.

Ram Sharma Puranam, Ph.D.
K. Vijay Raghavan, Ph.D.
Helen Rayburn, Ph.D.

John J. Robinson, Ph.D.
Cesare Rossi, Ph.D.

Dov Sagi, Ph.D.

Duane W. Sears, Ph.D.

Nilabh Shastri, Ph.D.

Lizbeth Courtney Smith, Ph.D.
Sarah M. Smolik-Utlaut, Ph.D.
Matthias Staufenbiel, Ph.D.
Winthrop E. Sullivan III, Ph.D.
Naoki Takahashi, Ph.D.

Terry Takeshi Takahashi, Ph.D.
Paul Tempst, Ph.D.

Craig R. Tomlinson, Ph.D.
Tadmiri R. Venkatesh, Ph.D.

F. Hermann Wagner, Ph.D.
Michae] M. White, Ph.D.
Alan J. Wolfe, Ph.D.

David D. Woo, Ph.D.
Catherine M. Woods-Lazarides, Ph.D.
Stephen L. Zipursky, Ph.D.

Thomas Steitz, Ph.D.

Bela Julesz, Ph.D.

Joan L. Klotz, Ph.D.

Nancy C. Lan, Ph.D.

Peter Lonai, Ph.D.

Minnie McMillan, Ph.D.

Carol A. Miller, Ph.D.

Lutu Pickering, Ph.D.

Lajos Piko, D.V.M.

Vilayanur S. Ramachandran, D.V.M.
Austen F Riggs, Ph.D.

Eran Zaidel, Ph.D.

Francis M. Miezin, M.S.E.E.
Carol Readhead, Ph.D.
David B. Teplow, Ph.D.
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Division of Chemistry and Chemical Engineering

Fred C. Anson, Chairman

Robert E. Ireland, Executive Officer for Chemistry
John H. Seinfeld, Executive Officer for Chemical Engineering

Professors Emeriti

Linus Pauling, Ph.D., Sc.D., L.H.D.,
UJ.D., Dhc,DEFA,LLD,
Nobe! Laureate
Chemistry

Senior Research Associates Emeriti

Edward W. Hughes, Ph.D.
Chemistry

Joseph B. Koepfli, D. Phil.
Chemistry

Professors

Fred C. Anson, Ph.D.
Chemistry

James E. Bailey, Ph.D.
Chemical Engineering

John D. Baldeschwieler, Ph.D,
Chemistry

Jesse L. Beauchamp, Ph.D.
Chemistry

John E. Bercaw, Ph.D.
Chemistry

Sunney 1. Chan, Ph.D.
Chemical Physics and Biophysical
Chemistry

Norman Davidson, Ph.D.
Norman Chandler Professor
of Chemical Biology

Peter B. Dervan, Ph.D.
Chemistry

George R. Gavalas, Ph.D.
Chemical Engineering

William A. Goddard II, Ph.D.
Charles and Mary Ferkel Professor of
Chemistry and Applied Physics

Harry B. Gray, Ph.D., D.Sc.

Ernest H. Swift, Ph.D., LL.D.
Analytical Chemistry

Oliver R. Walf, Ph.D.
Physical Chemistry

Aron Kuppermann, Ph.D.
Chemical Physics

L. Gary Leal, Ph.D.
Chemical Engineering

Rudolph A. Marcus, Ph.D.
Arthur Amos Noyes Professor of
Chemistry

Vincent McKoy, Ph.D.
Theoretical Chemistry

Manfred Morari, Ph.D.
Chemical Engineering

Michael A. Raftery, Ph.D., Sc.D.
Chemical Biology

John H. Richards, Ph.D.
Organic Chemistry

John D. Roberts, Ph.D., Dr.rer.nat., Sc.D.

Institute Professor of Chemistry
John H. Seinfeld, Ph.D.

Louis E. Nohl Professor and Professor of

Chemical Engineering
Fredrick H. Shair, Ph.D.

Chemical Engineering
Nicholas W. Tschoegl, Ph.D.

Chemical Engineering

Arnold O. Beckman Professor of Chemistry W. Henry Weinberg, Ph.D.

Robert H. Grubbs, Ph.D.
Chemistry
John J. Hopfield, Ph.D.
Roscoe G. Dickinson Professor of
Chemistry and Biology
Robert E. Ireland, Ph.D.
Organic Chemistry

Chevron Professor of Chemical
Engineering Related to Energy and

Professor of Chemical Engineering and

Chemical Physics
Ahmed H. Zewail, Ph.D.
Chemical Physics
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Associate Professors

Judith L. Campbell, Ph.D.
Chemistry and Biology

Assistant Professors

Terrence J. Collins, Ph.D.
Chemistry

Kenneth C. Janda, Ph.D.
Chemistry

Senior Research Associates

Terry Cole, Ph.D.

Chemistry and Chemical Engineering
Richard E. Marsh, Ph.D.

Chemistry
Sten O. Samson, Fil. Dr.

Chemistry

Research Fellows

Michael Albin, Ph.D.

David V. Baxter, Ph.D.

Steve Brimmer, Ph.D.

Paul A. Brown, Ph.D.

Martin E. Budd, Ph.D.
Alison Butler, Ph.D.

Robert Coots, Ph.D.

Robert J. Crutchley, Ph.D.
Shamasundar N. Dixit, Ph.D.
Fuad E. Doany, Ph.D.
Geoffrey B. Dreyer, Ph.D.
Manfred Fleschar, Ph.D.
Dominique Freeman, Ph.D.
Leonard 1. Garfinkel, Ph.D.
Vernon C. Gibson, Ph.D.
Alan L. Goldin, M.D., Ph.D.
Marvin M, Goodgame, Ph.D.
KarlHeinz Grosse-Brinkhaus, Ph.D.
Thomas E Guarr, Ph.D.
Folim Halaka, Ph.D.

Eric S. Hood, Ph.D.

Denley Jacobson, Ph.D.
Gotam K. Jarori, Ph.D.
Lianna M. Johnson, Ph.D.
Yaw-Shong Ambrose Jong, Ph.D.
Joseph L. Knee, Ph.D.

Sherman Fairchild Distinguished Scholars

Wyndham J. Albery, Ph.D.
Chemistry

John A. Quinn, Ph.D.
Chemical Engineering

Dennis A. Dougherty, Ph.D.
Chemistry

Carl S. Parker, Ph.D.
Chemical Biology

Randal K. Sparks, Ph.D.
Chemical Physics

William P. Schaefer, Ph.D.
Chemistry

Walter A. Schroeder, Ph.D.
Chemistry

Robert Little, Ph.D.
Hermann Lubbert, Ph.D.
Peter B. Mackenzie, Ph.D.
David E. Malerba, Ph.D.
John A. Manthey, Ph.D.
Bruno Muiler, Ph.D.
Ralph E. Naegeli, Ph.D.
Bruce J. Nicholson, Ph.D.
Daniel M. Obrecht, Ph.D.
Jody Redepenning, Ph.D.
Lorne Reid, Ph.D.
Thomas G. Richmond, Ph.D.
Udo Schwalke, Ph.D.
Pramod K. Sharma, Ph.D.
Terrance P. Snutch, Ph.D.
Albert E. Stiegman, Ph.D.
Sean Sullivan, Ph.D.
Katsuhiro Sumi, Ph.D.
Marius Sutter, Ph.D.

John M. Tomich, Ph.D.
William Tumis, Ph.D.
Hsien-Hsin Tung, Ph.D.
Biing-Jiun Uang, Ph.D.
Wayne D. Webley, Ph.D.
Ronald M. Wexler, Ph.D.
Gregory Wiederrecht, Ph.D.

Richard R. Schrock, Ph.D.
Chemistry
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Visiting Professors

Richard P. Messmer, Ph.D.
Chemistry!

Visiting Associates

Vasil K. Babamov, Ph.D.?
Chemistry

Wolfgang Berke, Ph.D.
Chemical Engineering

L. Elizabeth Bertani, Ph.D.
Chemistry and Biolozgy

Richard J. Bing, M.D.
Chemistry

George R. Bird, Ph.D.
Chemistry

Emilio Bordignon, Ph.D."
Chemistry

William G. Bradley, Ph.D., M.D.

Chemistry

Robert G. Bray, Ph.D.
Chemistry

Luiz M. Brescansin, Ph.D.
Chemistry

Jose L. Brianso, Ph.D.
Chemistry

Bo Cartling, Ph.D."
Chemistry

Roger Chang, Ph.D.
Chemistry

Bianca Conti-Tronconi, M.D.
Chemistry

Phoebe K. Dea, Ph.D.
Chemistry

Daniel DuBois, Ph.D.’
Chemistry

Susan M. I. Dunn, Ph.D.
Chemistry

Richard G. Finke, Ph.D.
Chemistry

Barbara Garrison, Ph.D.
Chemistry

Fred Gelbard, Ph.D.?
Chemical Engineering

M. Michael Glovsky, M.D.2
Chemistry

Daniel Grosjean, Ph.D.?
Chemical Engineering

Earl C. Harrison, M.D.2
Chemical Engineering

Barbara A. Holshouser, Ph.D.

Chemistry

Member of the Professional Staff

Jane G. Raymond, Ph.D.
Chemistry

'In residence 198485
Part time

Janet Osteryoung, Ph.D.
Chemistry'

Takeshi Inoue, Master of Eng.
Chemistry

Jin Qui, B.S.
Chemistry

Kuppuswamy Kalayanasundarum, Ph.D.

Chemistry

Keiko Kanamori, Ph.D.
Chemistry

Sachiko Kawanami, M.D.
Chemistry

Pramod Lad, Ph.D.2
Chemistry

Seong Hee Lee, Ph.D.2
Chemical Engineering

Nita Lewis, Ph.D.
Chemistry

Shoji Nagata, Ph.D.?
Chemistry

Noboru Oyama, Ph.D.
Chemistry

Shigeko Ozaki, Ph.D.
Chemistry

Dwight Prater, Ph.D.
Chemical Engineering

Mary Rakowski-DuBois, Ph.D.’

Chemistry

Paul G. Schmidt, Ph.D.
Chemistry

Verner Schomaker, Ph.D.
Chemistry

Sergei Shashkin, Ph.D.
Chemistry

C. Hunter Sheldon, M.D.
Chemistry

Theodore B. Smith, Ph.D.
Chemical Engineering

Hitoshi Sumi, Ph.D.
Chemistry

Masayuki Uchida, M.S.
Chemical Engineering

Wilton E. Vannier, Ph.D., M.D.2

Chemistry
Antonin Vi¢ek, Jr., Ph.D.
Chemistry



274 Staff of Instruction and Research

Division of Engineering and Applied Science

Paul C. Jennings, Chairman

Wilfred D. Iwan, Executive Officer for Civil Engineering and Applied Mechanics
Herbert B. Keller, Executive Officer for Applied Mathematics

E. John List, Executive Officer for Environmental Engineering Science

Hardy C. Martel, Executive Officer for Electrical Engineering

Anatol Roshko, Acting Director of the Graduate Aeronautical Laboratories

Professors Emeriti

Francis H. Clauser, Ph.D.
Clark Blanchard Millikan Professor of
Engineering
Frederick J. Converse, B.S.
Soil Mechanics
George W. Housner, Ph.D.
Carl F Braun Professor of Engineering
Donald E. Hudson, Ph.D.
Mechanical Engineering and Applied
Mechanics
Paco A. Lagerstrom, Ph.D.
Applied Mathematics
Robert V. Langmuir, Ph.D.
Electrical Engineering
Hans W. Liepmann, Ph.D.
Theodore von Kdrmdn Professor of
Aeronautics
Frederick C. Lindvall, Ph.D., D.Sc., D.Eng.
Engineering
James O. McCaldin, Ph.D.
Applied Physics and Electrical
Engineering
Gilbert D. McCann, Ph.D.
Applied Science

Professors

Allan J. Acosta, Ph.D.
Mechanical Engineering
Charles D. Babcock, Jr., Ph.D.
Aeronautics and Applied Mechanics
Christopher E. Brennen, Ph.D.
Mechanical Engineering
William B. Bridges, Ph.D.
Carl F Braun Professor of Engineering
Norman H. Brooks, Ph.D.
James Irvine Professor of Environmental
and Civil Engineering
Francis S. Buffington, Sc.D.
Materials Science
Thomas K. Caughey, Ph.D.
Applied Mechanics
Donald S. Cohen, Ph.D.
Applied Mathematics

Julius Miklowitz, Ph.D.
Applied Mechanics

William H. Pickering, Ph.D., D.Sc., D.Eng.
Electrical Engineering

John R. Pierce, Ph.D., D.Sc., D.Eng., E.D.,
LL.D.
Engineering

Milton S. Plesset, Ph.D.
Engineering Science

W. Duncan Rannie, Ph.D. )
Robert H. Goddard Professor of Jet
Propulsion and Professor of Mechanical
Engineering

Homer J. Stewart, Ph.D.
Aeronautics

Vito A. Vanoni, Ph.D.
Hydraulics

J. Harold Wayland, Ph.D., D.Sc.
Engineering Science

Charles H. Wilts, Ph.D.
Electrical Engineering and Applied
Physics

Donald E. Coles, Ph.D.

Aeronautics
Noel R. Corngold, Ph.D.

Applied Physics
Fred E. C. Culick, Ph.D.

Applied Physics and Jet Propulsion
Derek H. Fender, Ph.D.

Biology and Applied Science
Joel N. Franklin, Ph.D.

Applied Mathematics
Roy W. Gould, Ph.D.

Simon Ramo Professor of Engineering
Wilfred D. Iwan, Ph.D.

Applied Mechanics
Paul C. Jennings, Ph.D.

Civil Engineering and Applied Mechanics
William L. Johnson, Ph.D.

Materials Science
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Herbert B. Keller, Ph.D.
Applied Mathematics

Wolfgang G. Knauss, Ph.D.
Aeronautics and Applied Mechanics

James K. Knowles, Ph.D.
Applied Mechanics

Heinz-Otto Kreiss, Dr.Tech., Docent
Applied Mathematics

Toshi Kubota, Ph.D.
Aeronautics

Lester Lees, M.S.
Environmental Engineering and
Aeronautics

Anthony Leonard, Ph.D.
Aeronautics

E. John List, Ph.D.
Environmental Engineering Science

Frank E. Marble, Ph.D.
Richard L. and Dorothy M. Hayman
Professor of Mechanical Engineering and
Professor of Jet Propulsion

Hardy C. Martel, Ph.D.
Electrical Engineering

Robert J. McEliece, Ph.D.
Electrical Engineering

Thomas C. McGill, Ph.D.
Fletcher Jones Professor of Applied
Physics

Carver A. Mead, Ph.D.
Gordon and Betty Moore Professor of
Computer Science

R. David Middlebrook, Ph.D.
Electrical Engineering

James J. Morgan, Ph.D.
Environmental Engineering Science

Marc-Aurele Nicolet, Ph.D.
Electrical Engineering

Wheeler J. North, Ph.D.
Environmental Science

Associate Professors

Paul M. Bellan, Ph.D.
Applied Physics

Glen R. Cass, Ph.D.
Environmental Engineering

Slobodan M. Cuk, Ph.D.
Electrical Engineering

Paul E. Dimotakis, Ph.D.
Aeronautics and Applied Physics

Richard C. Flagan, Ph.D.
Environmental Engineering Science and
Mechanical Engineering

Rodney M. F. Goodman, Ph.D.
Electrical Engineering

Charles H. Papas, Ph.D.
Electrical Engineering
Fredric Raichlen, Sc.D.
Civil Engineering
Anatol Roshko, Ph.D.
Theodore von Kdrmdn Professor of
Aeronautics
Rolf H. Sabersky, Ph.D.
Mechanical Engineering
Philip G. Saffman, Ph.D.
Applied Mathematics
Ronald E Scott, Sc.D.
Civil Engineering
Charles L. Seitz, Ph.D.
Computer Science
Eli Sternberg, Ph.D., D.Sc.
Mechanics
Bradford Sturtevant, Ph.D.
Aeronautics
Frederick B. Thompson, Ph.D.
Applied Philosophy and Computer Science
Thad Vreeland, Jr., Ph.D.
Materials Science
David F. Welch, 1.D.
Engineering Design
Gerald B. Whitham, Ph.D.
Charles Lee Powell Professor of Applied
Mathematics
David S. Wood, Ph.D.
Materials Science
Theodore Y. Wu, Ph.D.
Engineering Science
Amnon Yariv, Ph.D.
Thomas G. Myers Professor of Electrical
Engineering and Professor of Applied
Physics
Edward E. Zukoski, Ph.D.
Jet Propulsion and Mechanical
Engineering

Michael R. Hoffmann, Ph.D.
Environmental Engineering Science
James T. Kajiya, Ph.D.
Computer Science
Alain J. Martin, Ing.
Computer Science
Demetri Psaltis, Ph.D.
FElectrical Engineering
David B. Rutledge, Ph.D.
Electrical Engineering
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Assistant Professors

Yaser S. Abu-Mostafa, Ph.D.
Electrical Engineering and Computer
Science

Erik K. Antonsson, Ph.D.
Mechanical Engineering

Alan H. Barr, Ph.D.
Computer Science

James L. Beck, Ph.D.
Civil Engineering

Brent Fultz, Ph.D.
Materials Science

Instructor

Stephen Wiggins, Ph.D.!
Applied Mathematics

Lecturers

Ronald E Ayres, Ph.D.
Computer Science
Stanley H. Bacon
Electrical Engineering
James F Blinn, Ph.D.
Computer Science
James B. Breckinridge, Ph.D.
Applied Physics
Charles Elachi, Ph.D.
Electrical Engineering
Dale A. Harris, Ph.D.?
Electrical Engineering

Senior Research Associates

Robert C. Y. Koh, Ph.D.
Environmental Engineering Science

Senior Research Fellows

Steven L. Manley, Ph.D.
Environmental Engineering Science
Eung Gi Pacek, Ph.D.
Electrical Engineering

Research Fellows

Eric A. Betterton, Ph.D.
Environmental Engineering Science
Mario Blaum, Ph.D.
Electrical Engineering
Kasivisvanathan Chelvakumar, Ph.D.?
Applied Mechanics

'Von K4rman Instructor
%In residence 1984 -85

®Also part-time Lecturer in Civil Engineering

John E Hall, Ph.D.
Civil Engineering

Jens Lorenz, Dr. rer. Nat., Habil.
Applied Mathematics

Daniel I. Meiron, Sc.D.
Applied Mathematics

Ares J. Rosakis, Ph.D.
Aeronautics and Applied Mechanics

Peter M. Thompson, Ph.D.
Electrical Engineering

P. P. Vaidyanathan, Ph.D.
Electrical Engineering

Thomas R. McDonough, Ph.D.
Engineering

Frank J. Mullin, Ph.D.
Electrical Engineering

Charles B. Ray, M.S.
Computer Science

Kenneth S. Smith, Ph.D.
Applied Mechanics

Laif Swanson, Ph.D.
Electrical Engineering

Richard F. Whitbeck, Ph.D.
Aeronautics

Paulett C. Liewer, Ph.D.
Applied Physics

Bruce M. Paine, Ph.D.
Applied Physics .

Eric J. Cotts, Ph.D.
Applied Physics

Ahmed-W. M. Elgamal, Ph.D.?
Civil Engineering

David L. Frost, Ph.D.
Aeronautics
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Alicia C. Gonzalez, Ph.D.
Environmental Engineering Science

Michael E. Henderson, Ph.D.!
Applied Mathematics

William D. Henshaw, Ph.D.
Applied Mathematics

Anthony J. McAuley, Ph.D.
Electrical Engineering

Richard C. Miake-Lye, Ph.D.
Aeronautics

M. Godfrey Mungal, Ph.D.
Aeronautics

Panayiotis N. Papanicolaou, Ph.D.
Environmental Engineering Science

Joseph Salzman, Ph.D.2
Applied Physics

Naresh N. Thadhani, Ph.D.
Materials Science

Kerry J. Vahala, Ph.D.
Applied Physics

Naresh Vasudevan, Ph.D.
Aeronautics

Telle E. Whitney, Ph.D.
Computer Science

Charles H. K. Williamson, Ph.D.
Aeronautics

Sherman Fairchild Distinguished Scholars

Robert W. Cahn, Ph.D., D.Sc.
Physical Metallurgy

Patrick G. Farrell, Ph.D.
Electrical Engineering

Jorg Imberger, Ph.D.
Civil Engineering

Visiting Professors
John H. S. Lee, Ph.D.
Aeronautics and Jet Propulsion
Roddam Narasimha, Ph.D.
Clark B. Millikan Visiting Professor of
Aeronautics

Visiting Assistant Professor

John C. Doyle, Ph.D."
Electrical Engineering

Visiting Associates
Thalia Anagnos, Ph.D."
Civil Engineering
Yasuhiko Arakawa, Ph.D.
Applied Physics
Detlev W. Bahnemann, Ph.D.
Environmental Engineering Science
Franco Brezzi, Laurea’
Applied Mathematics

'In residence 1984-85
Bantrell Research Fellow

Raul A. Stern, Ph.D.
Applied Physics

John R. Whinnery, Ph.D.
Electrical Engineering

Edward C. Posner, Ph.D.
Electrical Engineering

Martin Rem, Ph.D.
Computer Science

Stavros N. Busenberg, Ph.D.
Applied Mathematics

Sebastien M. Candel, Ph.D., Docteur d’Etat’

Jet Propulsion

Tirong Chen, M.Sc.
Applied Physics

Bruno Crosignani, Lib.Doc."
Applied Physics
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Nathan Dinar, Ph.D.
Applied Mathematics

Eusebius J. Doedel, Ph.D.
Applied Mathematics

Erdinc Edgu, Ph.D.
Engineering Science

David R. Em
Computer Science

Igor J. Emri, D.Sc.
Aeronautics

Nader Engheta, Ph.D.
Electrical Engineering

Alexander H. Frey, Ir., Ph.D.
Computer Science

Francisco Garcia-Benitez, D .Sc.'
Aeronautics

Richard A. Gentry, Ph.D."'
Aeronautics

Itan Golecki, Ph.D.
Applied Physics

Bertil Gustafsson, Ph.D., Docent'
Applied Mathematics

Patrick S. Hagan, Ph.D.!
Applied Mathematics

Liang-Jun Hu, B.Sc.!
Engineering Science

Andrew T. Hunter, Ph.D.
Applied Physics

Hidefumi Ibe, Ph.D.
Applied Physics

William B. Jones, Jr., Ph.D.!
Aeronautics

Kazuhisa Kaede, M.S.!
Applied Physics

Joseph Katz, Ph.D.
Mechanical Engineering

Susan W. Kieffer, Ph.D.?
Fluid Mechanics and Geology

Torbjorn Kjoberg, Dr. Ing.'
Earthquake Engineering

Peter E. Kloeden, Ph.D.!
Applied Mathematics

Members of the Professional Staff

Desmond R. Armstrong, B.S.
Engineer

James E. Broadwell, Ph.D.
Senior Scientist

'In residence 1984 -85

2Also part-time Visiting Associate in Geology
3Also part-time Visiting Associate in Geophysics

Kazuo Kyuma, Ph.D.
Applied Physics

Kam-Yin Lau, Ph.D.
Applied Physics

Richard F Lyon, M.S.E.E.
Computer Science

A. George Mackie, Ph.D.!
Applied Mathematics

Hitoshi Murakami, D. Eng.
Civil Engineering

Haruo Naitoh, Ph.D.
Electrical Engineering

Mitsuo Nogoshi, D.Sc.’
Civil Engineering and Geophysics

Michael B, Pursley, Ph.D.'
Electrical Engineering

Simon Ramo, Ph.D.
Engineering

Ricardo B. Schwarz, Ph.D.?
Materials Science and Geophysics

Youcheng Shi, Ph.D.
Electrical Engineering

Rindge Shima, B.S.
Applied Physics

Mordechai Sobel, M.Sc.’
Aeronautics

Vibeke Sorensen, M.A.H.
Computer Science

Jawahar L. Tandon, Ph.D.
Applied Physics

Bing-gang Tong, Dipl.’
Engineering Science

Katsuyuki Utaka, Ph.D.
Applied Physics

Howard Winet, Ph.D.
Engineering Science

Xin-an Zhao, Ph.D.
Applied Physics

You-lan Zhu, Ph.D.!
Applied Mathematics

Jonathan D. Melvin, Ph.D.
Senior Scientist

George T. Yates, Ph.D.
Senior Scientist
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Division of Geological and Planetary Sciences

Peter J. Wyllie, Chairman
Donald S. Burnett, Academic Officer

Don L. Anderson, Director, Seismological Laboratory

Professors Emeriti
Heinz A. Lowenstam, Ph.D.

Paleocecology

Charles E Richter, Ph.D.
Seismology

Professors

Thomas J. Ahrens, Ph.D.
Geophysics

Arden L. Albee, Ph.D.
Geology

Clarence R. Allen, Ph.D.
Geology and Geophysics

Don L. Anderson, Ph.D.
Geophysics

Donald S. Burnett, Ph.D.
Nuclear Geochemistry
Samuel Epstein, Ph.D., D.Sc., LL.D.

Robert P. Sharp, Ph.D.
Robert P. Sharp Professor of Geology

Duane O. Muhleman, Ph.D.
Planetary Science

Bruce C. Murray, Ph.D.
Planetary Science

George R. Rossman, Ph.D.
Mineralogy

Leon T. Silver, Ph.D.
W. M. Keck Foundation Professor for
Resource Geology

David J. Stevenson, Ph.D.
Planetary Science

William E. Leonhard Professor of Geology Edward M. Stolper, Ph.D.

Peter Goldreich, Ph.D.
Lee A. DuBridge Professor of

Astrophysics and Planetary Physics

David G. Harkrider, Ph.D.
Geophysics

Donald V. Helmberger, Ph.D.
Geophysics

Andrew P. Ingersoll, Ph.D.
Planetary Science

Barclay Kamb, Ph.D.
Geology and Geophysics

Hiroo Kanamori, Ph.D.
Geophysics

Associate Professors

Robert W. Clayton, Ph.D.
Exploration Geophysics

Bradford H. Hager, Ph.D.
Geophysics

Jason B. Saleeby, Ph.D.
Geology

Assistant Professor

Joseph L. Kirschvink, Ph.D.
Geobiology

Geology
Hugh P. Taylor, Jr., Ph.D.
Robert P. Sharp Professor of Geology
Gerald J. Wasserburg, Ph.D.
John D. MacArthur Professor of Geology
and Geophysics
James A. Westphal, B.S.
Planetary Science
Peter J. Wyllie, Ph.D., D.Sc.
Geology

Kerry E. Sieh, Ph.D.
Geology

Yuk L. Yung, Ph.D.
Planetary Science
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Senior Research Associates

lan D. Hutcheon, Ph.D.
Geochemistry

Dimitri A. Papanastassiou, Ph.D.

Geochemistry

Senior Research Fellow

John T. Armstrong, Ph.D.
Geochemistry

Research Fellows

John R. Beckett, Ph.D.
Geology

David Crisp, Ph.D.
Planetary Science

Brian Curtiss, Ph.D.
Geology

Diane 1. Doser, Ph.D.

Bantrell Research Fellow in Geophysics

Melinda Darby Dyar, Ph.D.
Geochemistry
Jeffrey Hester, Ph.D.

Planetary Science and Astronomy

Satoru Honda, Ph.D.
Geophysics

Sherman Fairchild Distinguished Scholars

Wallace S. Broecker, Ph.D.
Geology

Visiting Professors

Jacques Blamont, D.Sc.
Planetary Sciences

Visiting Associate Professor

Richard W. Zurek, Ph.D.
Planetary Science

Visiting Associates

Mark Allen, Ph.D.
Planetary Science

Asish Basu, Ph.D.
Geochemistry

Jonathon E. Ericson, Ph.D.
Geochemistry

Russell A. Flegal, Ph.D.
Geochemistry

Stephen H. Hartzell, Ph.D.
Geophysics

Clair C. Patterson, Ph.D., D.Sc.

Geochemistry

Dana A. Johnston, Ph.D.
Experimental Petrology

Peter Kastenmayer, Ph.D.
Geochemistry

R.V. Krishnamurthy, Ph.D.
Geochemistry

Sally Newman, Ph.D.
Geochemistry

James A. Tyburczy, Ph.D.
Geophysics

Dominique Weis, Ph.D.
Geochemistry

Steven G. Wesnousky, Ph.D.
Geophysics

E. Ronald Oxburgh, Ph.D.
Geology

Bruce D. Marsh, Ph.D.
Geology

Thomas H. Heaton, Ph.D.
Geophysics

Deng Jinfu, B.S.
Petrology

Carl E. Johnson, Ph.D.
Geophysics

Torrence V. Johnson, Ph.D.
Planetary Science

Lucile M. Jones, Ph.D.
Geophysics
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Susan W. Kieffer, Ph.D.
Geology and Fluid Mechanics
Peter B. Larson, Ph.D.
Geochemistry
David H. Live, Ph.D.
Geochemistry
Mitsuo Nogoshi, D.Sc.
Geophysics and Civil Engineering
Alexander A. Ogilvy, D.Sc.
Geology
John D. O’Keefe, Ph.D.
Planetary Science
Donald J. Piepgras, Ph.D.
Geochemistry
Ricardo B. Schwarz, Ph.D.
Geophysics and Materials Science

Members of the Professional Staff

Glenn L. Berge, Ph.D.
Planetary Science

James H. Chen, Ph.D.
Geochemistry

Arthur A. Chodos, M.S.
Geology

G. Ed Danielson, M.S.
Planetary Science

Laurence Soderblom, Ph.D.
Planetary Science

John E Stolz, Ph.D.
Geobiology

William D. Stuart, Ph.D.
Geophysics

John T. Trauger, Ph.D.
Planetary Science

Michael M. Walker, Ph.D.
Geobiology

Stephen M. Wickham, Ph.D.
Geochemistry

Dorothy S. Woolum, Ph.D.
Geochemistry

Yuru Zhuo, Ph.D.
Geophysics

Gladys Engen, B.S.
Geophysics

Katherine Hutton, Ph.D.
Geophysics

Wayne F. Miller, B.S.
Geophysics

Dorothy Settle, M.S.
Geochemistry

Division of the Humanities and Social Sciences

David M. Grether, Chairman

Richard D. McKelvey, Executive Officer for the Social Sciences
Robert A. Rosenstone, Executive Officer for the Humanities

Professors Emeriti

Paul Bowerman, A.M.
Modern Languages
Horace N. Gilbert, M.B.A., D.B.A.
Business Economics
‘Burton H. Klein, Ph.D.
Economics
George P. Mayhew, Ph.D.
English

Associate Professor Emeritus

Robert D. Wayne, M.A.
German

Lecturer Emeritus

Charles Newton, Ph.B.
English

Rodman W. Paul, Ph.D.

Edward S. Harkness Professor of History

Hallett D. Smith, Ph.D., L.H.D.
English

Alan R. Sweezy, Ph.D.
Economics
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Professors

Brian M. Barry, D.Phil.
Edie and Lew Wasserman Professor
of Philosophy

Robert H. Bates, Ph.D."
Political Science

John F. Benton, Ph.D.
History

Louis Breger, Ph.D.
Psychoanalytic Studies

J. Kent Clark, Ph.D.
Literature

Lance E. Davis, Ph.D.!
Mary Stillman Harkness Professor
of Social Science

Alan Donagan, B. Phil.
Philosophy

David C. Elliot, Ph.D.
History

Peter W. Fay, Ph.D.
History

Philip Gaskell, Litt. D.?
Literature

David M. Grether, Ph.D.
Economics

William T. Jones, Ph.D.?
Philosophy

Daniel J. Kevles, Ph.D.
History

J. Morgan Kousser, Ph.D.!
History and Social Science

John O. Ledyard, Ph.D.
Economics and Social Sciences

Associate Professors

Kim C. Border, Ph.D.
Economics

Ronald Bush, Ph.D.
Literature

Bruce E. Cain, Ph.D.
Political Science

Heinz E. Ellersieck, Ph.D.
History

Stuart A. Ende, Ph.D.
Literature

Philip T. Hoffman, Ph.D.
History and Social Science

'Leave of absence 198586
?Part-time

Oscar Mandel, Ph.D.
Literature

Jerome J. McGann, Ph.D.
Doris and Henry Dreyfuss Professor
of the Humanities

Richard D. McKelvey, Ph.D.
Political Science

Edwin S. Munger, Ph.D.
Geography

Robert W. Oliver, Ph.D.
Economics

Charles R. Plott, Ph.D.
Economics

James P. Quirk, Ph.D.
Economics

Martin Ridge, Ph.D.?
History

Robert A. Rosenstone, Ph.D.
History

Alan Schwartz, LL.B.?
Law and Social Science

Thayer Scudder, Ph.D.
Anthropology

Eleanor M. Searle, D.M.S.
History

David R. Smith, Ph.D."
Literature

John A. Sutherland, Ph.D.
Literature

Frederick B. Thompson, Ph.D.

Applied Philosophy and Computer Science

Louis L. Wilde, Ph.D.
Economics

D. Roderick Kiewiet, Ph.D.
Political Science

Jenijoy La Belle, Ph.D.
Literature

George W. Pigman III, Ph.D.
Literature

Jennifer F. Reinganum, Ph.D.’
Economics

Annette J. Smith, Ph.D.
French
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Assistant Professors

Nicholas B. Dirks, Ph.D.}
History

Jeffrey A. Dubin, Ph.D.
Economics

Thomas W. Gilligan, Ph.D.
Economics

Keith Krehbiel, Ph.D.
Political Science

James Lee, Ph.D.
History

Mellon Postdoctoral Instructors

Randall Curren, Ph.D.
Philosophy

Catherine L. Kelly, Ph.D.
History

Jon P. Klancher, Ph.D.
Literature

Instructors

Nanette C. Le Coat, M.A.
French

Lecturers

Andreas Aebi, Ph.D.
German

Joseph A. Belloli IV, M. A.
Art History

Mary G. Berg, Ph.D.
Literature

James Boyk, M.EA.
Music

David J. Britton, D.M.A.
Music

Lee E Browne, M.S.
Education

Donald Caldwell, D.M.A.
Choral Music

Klara Carmely, Ph.D."
German

George Cheron, Ph.D.
Russian

Amrane Cohen, M.B.A .2
Business Economics

Mary L. Fonseca, M.A.?

English as a Second Language

'Leave of abseace 1985— 86
Part-time

Douglas Rivers, Jr., Ph.D.
Political Science

James F. Strnad 11, Ph.D.?
Law and Economics

Quang H. Vuong, Ph.D.
Economics

M. Martha Ward, Ph.D.
Art History

Lawrence S. Rainey, Ph.D.
Literature

Alan Strudler, Ph.D., J.D.
Philosophy

James F. Woodward, Ph.D.
Philosophy

Cheryl . Giuliano, Ph.D.?
Basic English Composition

Stirling L. Huntley, Ph.D.
Drama

Edward Hutchings Jr., B.A.
Journalism

Michael Linden-Martin, B.A.2
English as a Second Language

Valentina A. Lindholm, M.A.
Russian

David W. Morrisroe, M.B.A.
Business Economics

Harihar Rao
Music

Flma Schonbach, B.M.?
Music

Robert R. Wark, Ph.D.?
Art

Sigrid Washburn, Ph.D.
German
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Senior Research Associates
R. Talbot Page, Ph.D. Bozena Henisz-Dostert Thompson, Ph.D.
Economics Linguistics

Research Fellow

Geoffrey S. Rothwell, Ph.D.
Economics

Faculty Associates

Judith R. Goodstein, Ph.D. William A. Ringler, Jr., Ph.D.
History Literature

Robert Middlekauff, Ph.D. Mary L. Robertson, Ph.D.
History History

Sherman Fairchild Distinguished Schelar

Sherwin Rosen, Ph.D.
Economics

Visiting Professors

Stephen LeRoy, Ph.D. Richard C. Sutch, Ph.D.
Finance Economics

Jacqueline Saunier-Ollier, Ph.D.
Literature

Visiting Associate Professors

David Easley, Ph.D. Richard Johnston, Ph.D.
Economics Political Science

Visiting Associate
Peter Grasmann, Ph.D.
Economics

Division of Physics, Mathematics and Astronomy

Edward C. Stone, Chairman

Charles W. Peck, Executive Officer for Physics

W. A. I. Luxemburg, Executive Officer for Mathematics

Alan T. Moffet, Executive Officer for Astronomy

Gerry Neugebauer, Director, Palomar Observatory

Anthony C. S. Readhead, Director, Owens Valley Radio Observatory
Harold Zirin, Director, Big Bear Solar Observatory

Professors Emeriti
Carl D. Anderson, Ph.D., S¢.D., LL.D., H. F. Bohnenblust, Ph.D.

Nobel Laureate Mathematics
Board of Trustees Professor of Physics Leverett Davis, Jr., Ph.D.
Robert F. Bacher, Ph.D., Sc.D., LL.D. Theoretical Physics

Physics
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Robert P. Dilworth, Ph.D.
Mathematics

William A. Fowler, Ph.D., D.Sc., D.h.c.

Nobel Laureate
Institute Professor of Physics
Jesse L. Greenstein, Ph.D.

Lee A. DuBridge Professor of Astrophysics

Marshall Hall, Jr., Ph.D.
IBM Professor of Mathematics
Robert B. Leighton, Ph.D.

William L. Valentine Professor of Physics

Professors

Tom M. Apostol, Ph.D.
Mathematics

Michael Aschbacher, Ph.D.
Mathematics

Barry C. Barish, Ph.D.
Physics

Charles A. Barnes, Ph.D.
Physics

Roger D. Blandford, Ph.D.
Theoretical Astrophysics

Felix H. Boehm, Ph.D.
Physics

Robert F. Christy, Ph.D.

Institute Professor of Theoretical Physics

Marshall H. Cohen, Ph.D.
Radio Astronomy

Eugene W, Cowan, Ph.D.
Physics

Michael C. Cross, Ph.D.
Theoretical Physics

Richard A. Dean, Ph.D.
Mathematics

Charles R. De Prima, Ph.D.
Mathematics

Ronald W. P. Drever, Ph.D.
Physics

Richard P. Feynman, Ph.D.,
Nobel Laureate
Richard Chace Tolman Professor of
Theoretical Physics

Geoffrey Fox, Ph.D.
Theoretical Physics

Steven C. Frautschi, Ph.D.
Theoretical Physics

E Brock Fuller, Ph.D.
Mathematics

Murray Gell-Mann, Ph.D., Sc.D., D.Sc.,

Nobel Laureate
Robert Andrews Millikan Professor of
Theoretical Physics

'Leave of absence 1985-86

H. Victor Neher, Ph.D., Sc.D.
Physics

William R. Smythe, Ph.D.
Physics

John Todd, B.Sc.
Mathematics

Olga Taussky Todd, Ph.D.
Mathematics

Robert L. Walker, Ph.D.
Physics

Marvin L. Goldberger, Ph.D., D.H.L.

Theoretical Physics
Peter Goldreich, Ph.D.
Lee A. DuBridge Professor of
Astrophysics and Planetary Physics
Ricardo Gomez, Ph.D.
Physics
David L. Goodstein, Ph.D.
Physics and Applied Physics
Anatoly Katok, Ph.D.
Mathematics
Ralph W. Kavanagh, Ph.D.
Physics
Alexander S. Kechris, Ph.D.
Mathematics
Herbert B. Keller, Ph.D.
Applied Mathematics
Steven E. Koonin, Ph.D.
Theoretical Physics
Heinz-Otto Kreiss, Dr.Tech., Docent
Applied Mathematics
Gary Lorden, Ph.D.
Mathematics
W. A. J. Luxemburg, Ph.D.
Mathematics
James E. Mercereau, Ph.D., D.Sc.!
Physics and Applied Physics
Alan T. Moffet, Ph.D.
Radio Astronomy
Gerry Neugebauer, Ph.D.

Howard Hughes Professor and Professor

of Physics

J. Beverley Oke, Ph.D.
Astronomy

Charles W. Peck, Ph.D.
Physics

Thomas G. Phillips, D.Phil.
Physics

Jerome Pine, Ph.D.
Physics
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H. David Politzer, Ph.D.
Theoretical Physics
Anthony C. S. Readhead, Ph.D.
Radio Astronomy
Wallace L. W. Sargent, Ph.D.
Ira S. Bowen Professor of Astronomy
Maarten Schmidt, Ph.D., Sc.D.
Institute Professor of Astronomy
John H. Schwarz, Ph.D.
Theoretical Physics
Nicholas Z. Scoville, Ph.D.
Astronomy
Barry Simon, Ph.D.
IBM Professor of Mathematics and
Theoretical Physics
Edward C. Stone, Jr., Ph.D.
Physics
Kip S. Thorne, Ph.D., D.h.c.
William R. Kenan, Jr. Professor and
Professor of Theoretical Physics
Thomas A. Tombrello, Jr., Ph.D.
Physics

Associate Professors

Judith G. Cohen, Ph.D.
Astronomy

David Hitlin, Ph.D.
Physics

Jeremy Mould, Ph.D.
Astronomy

Assistant Professors

Michael T. Anderson, Ph.D.
Mathematics

Bradley W. Filippone, Ph.D
Physics

Kenneth G. Libbrecht, Ph.D.
Physics

Kwok-Yung Lo, Ph.D.
Radio Astronomy

Robert D. McKeown, Ph.D.
Physics

Instructors

Vincent R. Figerou, Ph.D.
Mathematics

Gerhard F. Knieper, Ph.D.
Mathematics

!Leave of absence 1985-86

Rochus E. Vogt, Ph.D.

R. Stanton Avery Distinguished Service

Professor

David B. Wales, Ph.D.
Mathematics

Ward Whaling, Ph.D.
Physics

Gerald B. Whitham, Ph.D.

Charles Lee Powell Professor of Applied

Mathematics

Richard M. Wilson, Ph.D.
Mathematics

Mark Wise, Ph.D.
Theoretical Physics

W. Hugh Woodin, Ph.D.
Mathematics

Fredrik Zachariasen, Ph.D.
Theoretical Physics

Harold Zirin, Ph.D.
Astrophysics

Harvey Newman, Sc.D.
Physics

John Preskill, Ph.D.
Theoretical Physics

Thomas H. Wolff, Ph.D.
Mathematics

E. Sterl Phinney, Ph.D.
Theoretical Astrophysics

Frank C. Porter, Ph.D.
Physics

Thomas A. Prince, Ph.D.
Physics

Brent Smith, Ph.D.
Mathematics

Stanley Whitcomb, Ph.D.!
Physics

Maddaly Krishna, Ph.D.
Mathematics

Yoav Segev, Ph.D.
Mathematics
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Senior Research Associates

Thomas D. Gottschalk, Ph.D.

Theoretical Physics
Peter Haff, Ph.D.
Physics
Colin Masson, Ph.D.
Physics
Richard A. Mewaldt, Ph.D.
Physics

Senior Research Fellows

Carlton Caves, Ph.D.
Theoretical Physics

Jonathan Elias, Ph.D.
Physics

Wojtek Furmanski, Ph.D.
Physics

Dale E. Gary, Ph.D.
Astrophysics

Research Fellows

Roger Ball, Ph.D.
Astronomy

Rodrigo Banuelos, Ph.D.
Mathematics

Pieter D. Barthel, Ph.D.
Radio Astronomy

Timothy Beers, Ph.D.
Astronomy

Luc C. Blanchet, Ph.D.
Theoretical Physics

Gregory D. Bothun, Ph.D.
Astronomy

Rolf Buser, Ph.D.
Theoretical Physics

Sandip K. Chakrabarti, Ph.D.

Theoretical Astrophysics
Kai H. Chang, Ph.D.

Physics

John E. Cooper, Ph.D.
Physics

Bruce Cortez, Ph.D.
Physics

Nuri R. Dagdeviren, Ph.D.
Physics

Sumit R. Das, Ph.D.
Physics

Gerald Eigen, Ph.D.
Physics

Henry D. Glass, Ph.D.
Physics

Jeremy Goodman, Ph.D.
Astrophysics

Benjamin Grinstein, Ph.D.
Theoretical Physics

B. Thomas Soifer, Ph.D.
Physics

Ryszard Stroynowski, Doctorat
Physics

Petr Vogel, Ph.D.
Physics

Jocelyn B. Keene, Ph.D.
Physics

Richard P. Mount, Ph.D.
Physics

James Thomas, Ph.D.
Physics

Philip J. Hanlon, Ph.D.
Mathematics

John E Hawley, Ph.D.
Theoretical Astrophysics

Jeffrey Hester, Ph.D.
Planetary Science and Astronomy

Christopher Impey, Ph.D.
Astronomy

Muhammed Z. Igbal, Ph.D.
Physics

Alain Karma, Ph.D.
Theoretical Physics

Shrinvas Kulkarni, Ph.D.
Radio Astronomy

Charles Lawrence, Ph.D.
Radio Astronomy

John Markey, Ph.D.
Physics

Barrett Milliken, Ph.D.
Physics

Richard G. Milner, Ph.D.
Physics

Graeme Walter Milton, Ph.D.
Theoretical Physics

Leon W. Mitchell, Ph.D.
Physics

Benoit E. Morel, Ph.D.
Theoretical Physics

Lee G. Mundy, Ph.D.
Astronomy

Mark E. Nelson, Ph.D.
Physics

James M. Nemec, Ph.D.
Astronomy
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Steve Otto, Ph.D.
Theoretical Physics

Trivan Pal, Ph.D.
Physics

Peter A. Perry, Ph.D.
Mathematical Physics

Jorge Piekarewicz, Ph.D.
Physics

Bruce Popp, Ph.D.
Astrophysics

Viadimir Privman, D.Sc.
Theoretical Physics

Patrick Reutens, Ph.D.
Physics

Ryan Rohm, Ph.D.
Theoretical Physics

David B. Sanders, Ph.D.
Physics

James M. Schombert, Ph.D.
Astronomy

Bonny L. Schumaker, Ph.D.
Physics

Edward Shaya, Ph.D.
Astronomy

Avraham Soffer, Ph.D.

Mathematics and Theoretical Physics

Sorin Solomon, Ph.D.
Theoretical Physics

Faculty Associate

I.-Juliana Sackmann, Ph.D.
Physics

Sherman Fairchild Distinguished Scholars

Richard P. Stanley, Ph.D.
Mathematics

Visiting Professors

Sun-Yung Alice Chang, Ph.D.
Mathematics

Robert M. Housley, Ph.D.
Physics

Visiting Associates

James W. Bergquist, Ph.D.
Mathematics

Michael V. Berry, Ph.D.
Theoretical Physics

Jean Bourgain, Ph.D.
Mathematics

'Part-time

David R. Tytler, Ph.D.
Astronomy

Eric Umland, Ph.D.
Physics

David C. Vella, Ph.D.
Mathematics

Jens V. Villumsen, Ph.D.
Theoretical Astrophysics

Dan Watson, Ph.D.
Physics

Lonny Western, Ph.D.
Astrophysics

Chu-Ryang Wie, Ph.D.
Physics

Michael Wilkinson, Ph.D.
Theoretical Physics

Ram Yahalom, Ph.D.
Theoretical Physics

Dominic M. Zarro, Ph.D.
Astronomy

J. Anton Zensus, Ph.D.
Radio Astronomy

Ren-yuan Zhu, Ph.D.
Physics

Klaus-Peter Ziock, Ph.D.
Physics

Martin Rudolf Zirnbauer, Ph.D.
Theoretical Physics

Hans-Arwed Weidenmiiller, Sc.D.
Theoretical Physics

Arthur S. Wightman, Ph.D.
Mathematical Physics

Jorgen Brandt, Ph.D.
Mathematics

Richard A. Brualdi, Ph.D.
Mathematics

John Calaprice, Ph.D.’
Physics
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Giovanni Comoretto, Ph.D.
Astronomy

William K. Delaney, Ph.D.
Mathematics

Hugh Carlyle Evans, Ph.D.
Physics

Crispin W. Gardirer, Ph.D.
Theoretical Physics

Krzysztof Gawedzki, Ph.D.
Mathematics

Moshe Goldberg, Ph.D.
Mathematics

James E. Gunn, Ph.D.
Astronomy

Carlos T.V. Gutierrez, Ph.D.
Mathematics

Jean Humblet, D.Sc.
Physics

Rosemary Kennett, Ph.D.’
Physics

Abdul Moyeen Khan, Ph.D.
Physics

Andrew Pollington, Ph.D.
Mathematics

Members of the Professional Staff

William E. Althouse, B.S.
Physics

Robert J. Brucato, Ph.D.
Astronomy

Alan C. Cummings, Ph.D.
Physics

Jean Delayen, Ph.D.
Physics

G. John Dick, Ph.D.
Physics

Martin S. Ewing, Ph.D.
Radio Astronomy

Thomas L. Garrard, Ph.D.
Physics

Richard M. Goeden, B.S.
Physics

Gordon Hurford, Ph.D.
Astronomy

Charles T. Kowal, B.A.
Astronomy

Robert G. Marcley, B.S.
Physics

Sara Martin, B.S.
Astronomy

'Part-time

Manfred Requardt, Ph.D.
Mathematics

Bruce Reznick, Ph.D.
Mathematics

Ryoichi Seki, Ph.D.!
Physics

Mark Shapiro, Ph.D."
Physics

Cheng-ru Shi
Physics

Arthur H. Vaughan, Ph.D.
Astronomy

Henry Ward, Ph.D.
Physics

William R. Webber, Ph.D.
Physics

Nicholas Winograd, Ph.D.
Physics

Benjamin M. Zuckerman, Ph.D.
Radio Astronomy

George Zweig, Ph.D.
Theoretical Physics

Keith Matthews, M.S.
Physics

Jonathan D. Melvin, Ph.D.
Physics

Timothy Pearson, Ph.D.
Radio Astronomy

Richard B. Read, Ph.D.
Radio Astronomy

Howard Rumsey, Jr., Ph.D.
Educational Computing

Anneila Sargent, Ph.D.
Radio Astronomy

Stephen M. Schindler, Ph.D.
Physics

Frank L. Schutz, B.S.
Physics

Theodore V. Seling, Ph.D.
Radio Astronomy

Donald Skelton, M.§S:
Physics

Robert Spero, Ph.D.
Physics

Stephen C. Unwin, Ph.D.
Radio Astronomy

David P. Woody, Ph.D.
Radio Astronomy



290 Staff of Instruction and Research

Sherman Fairchild Distinguished Scholars

W. John Albery, D.Phil.
Professor of Physical Chemistry, Imperial
College of Science and Technology
Wallace S. Broecker, Ph.D.
Newberry Professor of Geology, Columbia
University
Robert W. Cahn, Ph.D., D.Sc.
Professor and Associate Fellow of Clare
Hall College, Cambridge University
Patrick G. Farrell, Ph.D.
Professor of Electrical Engineering,
University of Manchester
Jorg Imberger, Ph.D.
Professor of Civil Engineering, The
University of Western Australia; Director,
Center for Environmental Fluid Dynamics
E. Ronald Oxburgh, Ph.D.
Professor and Head, Department of Earth
Sciences, University of Cambridge
John A. Quinn, Ph.D.

Obaid Siddigi, Ph.D.
Professor of Molecular Biology and Head
of Molecular Biology Unit, Tata Institute
of Fundamental Research

Richard P. Stanley, Ph.D.
Professor of Applied Mathematics,
Massachusetts Institute of Technology

Joan A. Steitz, Ph.D.
Professor of Molecular Biophysics and
Biochemistry, Yale University

Thomas A. Steitz, Ph.D.
Professor of Molecular Biophysics and
Biochemistry, Yale University

Raul A. Stern, Ph.D.
Professor, Department of Astrophysical,
Planetary and Atmospheric Sciences and
Department of Physics, University of
Colorado

Hans-Arwed Weidenmiller, D.Sc.
Professor of Theoretical Physics,

Robert D. Bent Professor and Chairman of ~ University of Heidelberg; Director

the Department of Chemical Engineering,
University of Pennsylvania

Sherwin Rosen, Ph.D.
Professor of Economics, University of
Chicago

Richard R. Schrock, Ph.D.
Professor of Chemistry, Massachusetts
Institute of Technology

and Scientific Member, Max-Planck Institut
fiir Kernphysik

John R. Whinnery, Ph.D.
Professor of Electrical Engineering and
Computer Sciences, University of
California, Berkeley

Athletics and Physical Education

Warren G. Emery, M.S., Director of Athletics and Physical Education

Full-Time Staff

Dan Bridges, M.A.
Clint Dodd, B.S.

Part-Time Staff

David E. Beck, B.A.
Dean G. Bond, B.A.
Donald R. Cameron, B.Sc.
Harold G. Cassriel, B.S.
George Clovis

Paul Drozd, M.A.

Mary Ellis, B.A.

James O’Brien, M.S.
Lin Parker, M.A.

Michael Jackson, M.S.
Elizabeth Oberstein, M. A,
Tsutomu Ohshima, B.A.
Mike Poizner, M.A.

Gene Renfroe, B.A.
Laurianne Williams, B.A.
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Computing Support Services

Charles B. Ray, Director
Kiku Matsumoto, Deputy Director

Member of the Professional Staff

Albert Fuwu Chang, Ph.D.
Senior Computing Analyst

Staff Members

James V. Bys
Joseph H. Dailey
James P. Elliott
Richard E. Fagen

Edith P. Huang
Robert S. Logan
Carl J. Lydick
Dallas W. Oller, Jr.
Anton C. Ruyter

Environmental Quality Laboratory

Norman H. Brooks, Director

Staff Council

Norman H. Brooks'
Glen R. Cass'

Jeffrey A. Dubin'
Richard C. Flagan
Michael R. Hoffmann
Leroy E. Hood
Robert C. Y. Koh
Lester Lees

Research Staff

Norman H. Brooks, Ph.D., Director
James Irvine Professor of Environmental
and Civil Engineering

Glen R. Cass, Ph.D.

Associate Professor of Environmental
Engineering

Jeffrey A. Dubin, Ph.D.

Assistant Professor of Economics

Richard C. Flagan, Ph.D.

Associate Professor of Environmental
Engineering Science and Mechanical
Engineering

Michael R. Hoffmann, Ph.D.

Associate Professor of Environmental
Engineering Science

Robert C. Y. Koh, Ph.D.

Senior Research Associate in
Environmental Engineering Science

Lode Li, Ph.D.

Research Fellow in Economics

E. John List, Ph.D.

Professor of Environmental Engineering
Science

'Executive Committee

E. John List’
James J. Morgan'
R. Talbot Page
Charles R. Plott
James P. Quirk
John H. Seinfeld'
Fredrick H. Shair
Leon T. Silver
Louis L. Wilde

Kenneth McCue, Ph.D.
Scientist
James J. Morgan, Ph.D.
Professor of Environmental Engineering
Science; Vice President for Student Affairs
R. Talbot Page, Ph.D.
Senior Research Associate in Economics
James P. Quirk, Ph.D.
Professor of Economics
Geoffrey Rothwell, Ph.D.
Research Fellow in Economics
Armistead G. Russell, Ph.D.
Senior Research Engineer
John H. Seinfeld, Ph.D.
Louis E. Nohl Professor and Executive
Officer for Chemical Engineering
Fredrick H. Shair, Ph.D.
Professor of Chemical Engineering
Paul Solomon, Ph.D.
Scientist
Paul Whitmore, Ph.D.
Scientist
Louis L. Wilde, Ph.D.
Professor of Economics
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Health Center

L. Bruce Kahl, M.D.
Director of Counseling Services
Jacqueline Miles, Ph.D.
Institute Psychologist
Jeanette Butler, M.S.W.
Institute Counselor
Barbara Ellenhorn, M.S.W.
Institute Counselor

Gregory Ketabgian, M.D.
Director of Health Services

Marlene Coleman, M.D.
Attending Physician

Judson James, M.D.
Attending Physician

Haig Manjikian, M.D.
Attending Physician

Industrial Relations Center

Gaylord E. Nichols, Jr., B.A.
Acting Director, Industrial Relations Center

Jet Propulsion Laboratory

Administered by Caltech for the National Aeronautics and Space Administration

Lew Allen Ir., Director
Robert I. Parks, Deputy Director

Executive Council

Moustafa F. Chahine
Chief Scientist
Joseph P. Click
Assistant Laboratory Director,
Administrative Divisions
Frank J. Colella
Manager, Public Affairs Office
Fred H. Felberg
Associate Director, Institutional
Donald R. Fowler
Caltech General Counsel
Clarence R. Gates
Assistant Laboratory Director, Technical
Divisions
Walker E. Giberson
Assistant Laboratory Director, Flight
Projects

Jack N. James
Assistant Laboratory Director, Defense
and Civil Programs

Peter T. Lyman
Assistant Laboratory Director,
Telecommunications and Data Acquisition

Donald G. Rea
Assistant Laboratory Director, Technology
and Space Program Development

Geoffrey Robillard
Assistant Laboratory Director, Engineering
and Review

Harris M. Schurmeier
Associate Director, Defense and Civil
Programs

Walter K. Victor
Assistant Laboratory Director, Information
Services
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Institute Libraries

Glenn Brudvig, M.A., M.A. (L.S))

Director of Information Resources
Sandra Card, M.L.S.

Systems Development Officer, MPS
Min-min Chang, M.L.S.

Head, Technical Services, MPS
Judith R. Goodstein, Ph.D.

Institute Archivist, Faculty Associate

Janet C. Jenks, M.L.S.
Head, Humanities and Social Sciences
Libraries

Dana L. Roth, M.S., M.L.S.
Head, Science and Engineering
Libraries, MPS

Peter J. Vigil, M.S., M.A. (L.S))
Head, Reader Services, MPS

Representatives for the Departmental Libraries

Clarence R. Allen, Ph.D.
Tom M. Apostol, Ph.D.
Charles A. Barnes, Ph.D.
John F. Benton, Ph.D.
Charles J. Brokaw, Ph.D.
Donald E. Coles, Ph.D.
Richard C. Fiagan, Ph.D.

Musical Activities

Joel N. Franklin, Ph.D.
Alain J. Martin, Ph.D.
Gaylord E. Nichols, Jr., B.A.
J. Beverley Oke, Ph.D.
David Rutledge, Ph.D,

Rolf H. Sabersky, Ph.D.
Walter A. Schroeder, Ph.D.
Nicholas W. Tschoegl, Ph.D.

Delores Bing

Chamber Music Program
William Bing

Instrumental Music Director

and Chamber Music Program
James Boyk

Interpretive Music Class

Donald Caldwell

Director of Choral Music
Darryl Denning

Classical and Flamenco Guitar Class
Allen Gross

Symphony Orchestra Director
Monica Hubbard

Director of Women’s Glee Club
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OFFICERS AND FACULTY

Marvin Leonard Goldberger, Ph.D., Sc.D.,
D.H.L., LL.D., President; Professor of
Theoretical Physics
B.S., Carnegie Institute of Technology, 1943;
Ph.D., University of Chicago, 1948; Sc.D.h.c.,
Carnegie-Mellon University: University of Notre
Dame; D.H.L.h.c., Hebrew Union College;
University of Judaism; LL.D.h.c., Occidental
College. Caltech, 1978~.

John Norman Abelson, Ph.D., Professor of
Biology

B.S., Washington State University, 1960; Ph.D.,
Johns Hopkins University, 1963, Caitech, 1982—.

Rohan Chandra Abeyaratne, Ph.D., Visiting
Associate in Applied Mechanics
B.Sc., University of Ceylon (India), 1975; M.S.,
Caltech, 1976; Ph.D., 1979. Associate Profes-
sor, Michigan State University, 1984 —. Visiting
Associate, Caltech, 1984 -85.

Yaser S. Abu-Mostafa, Ph.D., Assistant
Professor of Electrical Engineering and
Computer Science
B.Sc., Cairo University, 1979; M.S .E.E., Geor-
gia Institute of Technology, 1981; Ph.D., Cal-
tech, 1983. Garrett Research Fellow in Electri-
cal Engineering, 1983: Assistant Professor,
1983,

Allan James Acosta, Ph.D., Professor of
Mechanical Engineering
B.S., Caltech, 1945; M.S., 1949; Ph.D., 1952.
Assistant Professor, 1954 - 58; Associate Profes-
sor, 1958-66; Professor, 1966—.

Ruedi Hans Aebersold, Ph.D., Research
Fellow in Biology
B.S., University of Basel (Switzerland) 1979;
Ph.D., 1983. Caltech, 1984 -85.

Andreas Aebi, Ph.D., Instructor in German
M.A., University of Southern California, 1970;
Ph.D., 1974. Lecturer in French, Caltech,
1978; Lecturer in German, 1978-83; Instructor,
1983-86.

Niklaus Christoph Affolter, Ph.D., Visiting
Associate in Electrical Engineering
Dipl., University of Bern (Switzerland), 1978;
Ph.D., 1981. Research Assistant, University of
Bern, 1981-. Caltech, 1984-85.

Andres Aguilera, Ph.D., Research Fellow in
Biology
M.A., University of Sevilla (Spain), 1979; Ph.D.,
1983, Caltech, 1984-85.

Thomas J. Ahrens, Ph.D., Professor of
Geophysics
B.S., Massachusetts Institute of Technology,
1957; M.S., Caltech, 1958; Ph.D., Rensselaer
Polytechnic Institute, 1962. Associate Profes-
sor, Caltech, 1967-76; Professor, 1976-.

Pierre Alais, D.es.Sc., Visiting Associate in
Aeronautics
D.es.Sc., University of Paris, 1963. Caltech,
1984 -385.

Arden Leroy Albee, Ph.D., Professor of

Geology; Dean of Graduate Studies

A.B., Harvard College, 1950; A.M., Harvard
University, 1951; Ph.D., 1957. Visiting Assis-
tant Professor, Caltech, 1959-60; Associate
Professor, 1960-66; Professor, 1966—; Aca-
demic Officer, Geological and Planetary Sci-
ences, 1971-79; Dean of Graduate Studies,
1984 —; Chief Scientist, Jet Propulsion Labora-
tory, 1979-84.

W. John Albery, D.Phil. Sherman Fairchild
Distinguished Scholar
D.Phil, University College, University of Oxford,
1964. Professor of Physical Chemistry, Imperial
College of Science and Technology, 1978-. Cal-
tech, 1985-86.

Michael Albin, Ph.D., Research Fellow in
Chemistry
B.S., Polytechnic Institute (New York), 1979;
Ph.D., Pennsylvania State University, 1984.
Caltech, 1984 -85.

Clarence R. Allen, Ph.D., Professor of

Geology and Geophysics

B.A., Reed College, 1949; M.S., Caltech, 1951;
Ph.D., 1954, Assistant Professor, 1955-59;
Associate Professor, 1959-64; Professor, 1964 —;
Interim Director of Seismological Laboratory,
1965-67; Acting Chairman, Division of Geol-
ogy, 1967-68.

Lew Allen Jr., Ph.D., Vice President;
Director of Jet Propulsion Laboratory
B.S., United States Military Academy, 1946;
M.S., University of Illinois, 1952; Ph.D., 1954.
Caltech 1982 ~; Jet Propulsion Laboratory, 1982 —.

Mark Allen, Ph.D., Visiting Associate in
Planetary Science
B.A., Columbia College, 1971; Ph.D., Caltech,
1976. Staff Scientist, JPL, 1981-. Research Fel-
low, Caltech, 1978-80; Visiting Associate,
1981-83; 1984 --85.

John Morgan Allman, Ph.D., Professor of
Biology
B.A., University of Virginia, 1965; A.M., Uni-
versity of Chicago, 1968; Ph.D., 1971. Assis-
tant Professor, Caltech, 1974-77; Associate
Professor, 1977-84; Professor, 1984 —.
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Carl D. Anderson, Ph.D., Sc.D., LL.D.,
Nobel Laureate, Board of Trustees
Professor of Physics, Emeritus
B.S., Caltech, 1927; Ph.D., 1930; Sc.D.h.c.,
Colgate University; LL.D.h.c., Temple Univer-
sity. Research Fellow, Caltech, 1930-33; Assis-
tant Professor, 1933-37; Associate Professor,
1937-139; Professor,1939-76; Board of Trust-
ees Professor Emeritus, 1976—; Chairman, Divi-
sion of Physics, Mathematics and Astronomy,
1962-70.

David Anderson, Ph.D., Assistant Professor
of Biology
A B., Harvard University, 1978; Ph.D., Rocke-
feller University, 1983. Caltech, 1985-.

Don Lynn Anderson, Ph.D., Professor of
Geophysics; Director, Seismological
Laboratory

B.S., Rensselaer Polytechnic Institute, 1955;
M.S., Caltech, 1958; Ph.D., 1962. Research
Fellow, 1962-63; Assistant Professor, 1963—64;
Associate Professor, 1964 - 68; Professor, 1968—;
Director, 1967—.

Michael Thomas Anderson, Ph.D., Assistant
Professor of Mathematics

B.A., University of California (Santa Barbara),
1975; M.A.. University of California, 1977;
Ph.D., 1981. Caltech, 1984 —.

Fred Colvig Anson, Ph.D., Professor of
Chemistry; Chairman of the Division of
Chemistry and Chemical Engineering
B.S., Caltech, 1954; Ph.D., Harvard University,
1957. Instructor, Caltech, 1957-58; Assistant
Professor, 1958-62; Associate Professor,
1962 -68; Professor, 1968 —; Executive Officer
for Chemistry, 1973~77; Chairman, 1984,

Erik Karl Antonsson, Ph.D., Assistant
Professor of Mechanical Engineering
B.S., Cornell University, 1976; M.S., Massa-
chusetts Institute of Technology, 1978; Ph.D.,
1982. Caltech, 1984—.

Tom M. Apostol, Ph.D., Professor of
Mathematics
B.S., University of Washington, 1944; M.S.,
1946, Ph.D., University of California, 1948.
Assistant Professor, Caltech, 1950-56; Asso-
ciate Professor, 1956—62; Professor, 1962—.

Yasuhiko Arakawa, Ph.D., Visiting Associate
in Applied Physics
B.S., University of Tokyo, 1975; M.S., 1977,
Ph.D., 1980. Associate Professor of Industrial
Science, University of Tokyo, 1980-. Caltech,
1983; 1984 - 86.

Bernhard Helmut Arden, Ph.D., Research
Fellow in Biology

M.S., University of Tubingen, 1978; Ph.D., Max
Planck Institute, 1981. Caltech, 1984 -85,

John Thomas Armstrong, Ph.D., Senior
Research Fellow in Geochemistry
B.S., Loyola University of Los Angeles, 1970,
Ph.D., Arizona State University, 1978. Caltech,
1983 .

Stephen Arnold, Ph.D., Chevron Visiting
Professor of Chemical Engineering
B.S., University of Toledo, 1964; M. A, Queens
College, 1967; Ph.D., City University of New
York, 1970. Professor, Polytechnic Institute of
New York, 1982—. Caltech, 198485,

James P. Ary, Ph.D., Visiting Associate in

Biomedical Engineering

B.S., St. Mary’s College of California, 1969;
Ph.D., Ohio State University, 1976. Associate
Professor, California State University (Long
Beach), 1983. Research Fellow in Biology, Cal-
tech, 1976-79; Senior Research Fellow in
Biomedical Engineering, 1979-83; Visiting
Associate, 1984 —-85.

Michael Aschbacher, Ph.D., Professor of
Mathematics
B.S., Caltech, 1966; Ph.D., University of Wis-
consin, 1969. Bateman Research Instructor, Cal-
tech, 1970-72; Assistant Professor, 1972-74;
Associate Professor, 1974 --76; Professor, 1976—.

Giuseppe Attardi, M.D., Grace C. Steele
Professor of Molecular Biology
M.D., University of Padua, 1947. Research Fel-
low, Caltech, 1959-60; Assistant Professor, 1963;
Associate  Professor, 1963-67; Professor,
1967-85; Steele Professor, 1985~.

Ronald Frederick Ayres, Ph.D., Lecturer in
Computer Science
B.S., Caltech, 1974; Ph.D., 1979. Visiting
Associate, 1980; Lecturer, 1980—81; 1981-82;
1982-83; 1983~84; 1984 -85.

Vasil Krum Babamov, Ph.D., Visiting

Associate in Chemistry

Dipl., University of Skopje, 1965; Ph.D., Uni-
versity of Illinois (Urbana-Champaign), 1977.
Professor Investigator, Graduate Center, Tijuana
Technological Institute, 1981-. Research Fel-
low, Caltech, 1978-81; Visiting Associate,
1981-83; 1982~ 83; 1984 -85.

Charles Dwight Babcock, Ph.D., Professor of
Aeronautics and Applied Mechanics; Vice
Provost
B.S., Purdue University, 1957; M.S., Caltech,
1958; Ph.D., 1962. Research Fellow in Aero-
nautics, 1962-63; Assistant Professor, 196368,
Associate Professor, 1968-74; Professor,
1974 - 82; Professor of Aeronautics and Applied
Mechanics, 1982—; Vice Provost, 1984 —.
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Robert F. Bacher, Ph.D., Sc¢.D., LL.D.,

Professor of Physics, Emeritus

B.S., University of Michigan, 1926; Ph.D., 1930;
Sc.D., 1948; LL.D.h.c., Claremont Graduate
School. Professor of Physics, Caltech, 1949-76;
Professor Emeritus, 1976-; Chairman, Division
of Physics, Mathematics and Astronomy; Direc-
tor, Norman Bridge Laboratory of Physics,
1949-62; Provost, 1962-70; Vice President and
Provost, 1969-70Q.

Stanley H. Bacon, Lecturer in Electrical
Engineering
Caltech, 1977-81; 1981-.

Detlef W. Bahnemann, Der.rer.Nat., Visiting
Associate in Environmental Engineering
Science
Dipl., Technical University of Berlin, 1977,
Der.rer.Nat., 1981. Senior Research Chemist,
Hahn-Meitner-Institut, 1981—. Caltech, 1984 -85,

James Edwin Bailey, Ph.D., Professor of
Chemical Engineering
B.A., Rice University, 1966; Ph.D., 1969. Cal-
tech, 1980-.

John Dickson Baldeschwieler, Ph.D.,
Professor of Chemistry

B.Chem.E., Cornell University, 1956; Ph.D.,
University of California, 1959. Professor, Cal-
tech, 1973~; Chairman, Division of Chemistry
and Chemical Engineering, 1973-78.

Roger John Ball, Ph.D., Research Fellow in
Astronomy

B.A., University of the South, 1977; Ph.D.,
University of Florida, 1984. Caltech, 1984 -85.

Dennis Grant Ballinger, Ph.D., Research
Fellow in Biology
B.A., University of Colorado, 1978; Ph.D.,
Massachusetts Institute of Technology, 1984.
Caltech, 1984~ 85.

Utpal Banerjee, Ph.D., Research Fellow in
Biology
B.Sc., St. Stephens College, Delhi University
(India), 1977; M.Sc., Indian Institute of Tech-
nology (Kanpur), 1979; Ph.D., Caltech, 1983,
Research Fellow, 1984 -86.

Vytas K. Bankaitis, Ph.D., Research Fellow
in Biology
B.S., Edinboro State College, 1978; M.S.,
Clemson University, 1980; Ph.D., University of
North Carolina. Caltech, 1984~ 85.

Rodrigo Banuelos, Ph.D., Bantrell Research
Fellow in Mathematics
B.S., University of California (Santa Cruz), 1978;
M.Sc., University of California (Davis), 1980;

Ph.D., University of California (Los Angeles),
1984. Caltech, 1984-86.

Barry Clark Barish, Ph.D., Professor of
Physics
B.A., University of California, 1957, Ph.D.,
1962. Research Fellow, Caltech, 1963-66;
Assistant Professor, 1966-69; Associate Pro-
fessor, 1969-72; Professor, 1972—.

Charles Andrew Barnes, Ph.D., Professor of
Physics
B.A., McMaster University, 1943; M.A., Uni-
versity of Toronto, 1944; Ph.D., University of
Cambridge, 1950. Research Fellow, Caltech,
1953-54; Senior Research Fellow, 1954-55;
1956 -58; Associate Professor, 1958—62; Pro-
fessor, 1962-.

Alan Howard Barr, Ph.D., Assistant
Professor of Computer Science

B.S., Rensselaer Polytechnic Institute, 1973;
M.S., 1976; Ph.D., 1983, Research Fellow, Cal-
tech, 1984; Assistant Professor, 1984 —.

Brian Michael Barry, Ph.D., Edie and Lew
Wasserman Professor of Philosophy
B.A., University of Oxford, 1958; M.A., D.Phil.,
1964. Professor, Caltech, 1982-83; Wasserman
Professor, 1983—.

Richard Karl Barth, Ph.D., Senior Research
Fellow in Biology
B.S., University of St. Bonaventure, 1976; Ph.D.,
State University of New York (Stony Brook),
1982. Research Fellow, Caltech, 1984-85; Se-
nior Research Fellow, 1985-86.

Pieter Dirk Barthel, Ph.D., Research Fellow
in Radio Astronomy
B.Sc., Free University of Amsterdam (Nether-
lands), 1976; M.Sc., 1980; Ph.D., University of
Leiden (Netherlands), 1984. Caltech, 1984—85.

Asish R. Basu, Ph.D., Visiting Associate in
Geochemistry
B.Sc., Calcusta University, 1964; M.Sc., 1966;
M.S., University of Chicago, 1969; Ph.D., Uni-
versity of California (Davis), 1975. Associate
Professor of Geological Science, University of
Rochester, 1981—. Caltech, 1985-86.

Frank Steven Bates, Sc.D., Assistant
Professor of Chemical Engineering
B.S., State University of New York (Albany),
1976; S.M., Massachusetts Institute of Technol-
ogy, 1979; Sc.D., 1982, Caltech, 1984 .

Robert Hinrichs Bates, Ph.D., Professor of
Political Science

B.A., Haverford College, 1964; Ph.D., Massa-
chusetts Institute of Technology, 1969. Assistant
Professor, Caltech, 1969-75; Associate Profes-
sor, 1975-79; Professor, 1979~-.

David Verg Baxter, Ph.D., Research Fellow
in Chemistry
B.Sc., University of Alberta (Canada), 1979;

M.S., Caltech, 1981; Ph.D., 1984. Research
Fellow, 1984 - 85.
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Jesse Lee Beauchamp, Ph.D., Professor of
Chemistry
B.S., Caltech, 1964; Ph.D., Harvard University,
1967. Noyes Research Instructor, Caltech,
1967~ 69; Assistant Professor, 1969-71; Asso-
ciate Professor, 1971-74; Professor, 1974,

James L. Beck, Ph.D., Assistant Professor of
Civil Engineering
B.Sc., University of Auckland, 1969; M.Sc.,
1970; Ph.D., Caltech, 1978. Assistant Profes-
sor, 1981-.

Howard Starr Becker, Ph.D., Instructor in
Mathematics
B.A., Dartmouth College, 1973; Ph.D., Uni-
versity of California (Los Angeles), 1979.
Instructor, Caltech, 1982-; Research Fellow,
1982-84.

John R. Beckett, Ph.D., Research Fellow in
Geology
B.S., Keene State College, 1976; Ph.D., Uni-
versity of Chicago, 1985. Caltech, 1985~ 86.

Timothy Carter Beers, Ph.D., Bantrell
Research Fellow in Astronomy
B.S., Purdue University, 1979; A.M., Har-
vard University, 1980; Ph.D., 1983. Caltech,
1984 - 86.

Paul Murray Bellan, Ph.D., Associate
Professor of Applied Physics
B.Sc., University of Manitoba, 1970; M.A.,
Princeton University, 1972; Ph.D., 1975. Assis-
tant Professor, Caltech, 1977-83; Associate
Professor, 1983 .

Joseph Anthony Belloli, M.A., Lecturer in
Art History

B.A., Stanford University, 1966; M.A., Uni-
versity of California, 1970. Caltech, 1982—-.

Elaine Bennett, Ph.D., Visiting Associate in
Economics
B.S., Florida Adantic University, 1972; M.A.,
1973; Ph.D., Northwestern University, 1980,
Assistant Professor, University of Kansas, 1984 —.
Caltech, 1984 -85,

John Frederick Benton, Ph.D., Professor of
History
B.A., Haverford College, 1953; M.A., Prince-
ton University, 1955; Ph.D., 1959. Assistant
Professor, Caltech, 1965—66; Associate Profes-
sor, 1966-70; Professor, 1970—; Executive
Officer for the Humanities, 1981-83.

Seymour Benzer, Ph.D., D.Sc., James G.
Boswell Professor of Neuroscience
B.A., Brooklyn College, 1942; M.S., Purdue
University, 1943; Ph.D., 1947; D.Sc.h.c., Pur-
due University. Research Fellow, Caltech,
1949-50; Visiting Associate, 1965-67; Profes-
sor, 1967-75; Boswell Professor, 1975—.

John Edward Bercaw, Ph.D., Professor of
Chemistry
B.S., North Carolina State University, 1967,
Ph.D., University of Michigan, 1971. Arthur
Amos Noyes Research Fellow, Caltech, 1972-74;
Assistant Professor, 1974 —77; Associate Profes-
sor, 1977~79; Professor, 1979-.

Howard C. Berg, Ph.D., Professor of Biology

B.S., Caltech, 1956; M. A, Harvard University,
1960; Ph.D., 1964. Professor, Caltech, 1979—.

Mary Guyer Berg, Ph.D., Lecturer in
Literature

B.A., Cornell University, 1961; M.A., Harvard
University, 1963; Ph.D., 1969, Caltech, 1980—.

James William Bergquist, Ph.D., Visiting
Associate in Mathematics
B.S., lowa State University, 1950; M.S., Uni-
versity of Southern California, 1955; Ph.D., 1963.
Joint Study Development Specialist, IBM, 1958-..
Caltech, 1967-83; 1984 -86.

Woifgang Berke, Ph.D., Visiting Associate in
Chemical Engineering
Dipl., Technische Universitat (Berlin), 1980;
Ph.D., 1984. Staff Scientist, Henkel KGaA,
1984 —. Visiting Associate, 1984—85.

Michael V. Berry, Ph.D., Visiting Associate
in Theoretical Physics
Ph.D., Exeter University (United Kingdom),
1965. Professor, Bristol University, 1979-. Cal-
tech, 1985-86.

Lillian Elizabeth Bertani, Ph.D., Visiting
Associate in Chemistry and Biology
B.S., University of Michigan, 1953; Ph.D., Cal-
tech, 1957, Docent, Karolinska Institute (Stock-
holm), 1981-. Visiting Associate, Caltech,
1981-83; 1984 -85.

Richard J. Bing, M.D., Visiting Associate in

Chemistry

M.D., University of Munich, 1934, M.D., Uni-
versity of Bern, 1935. Professor of Medicine,
University of Southern California; Director,
Cardiology and Intramural Medicine, Hunting-
ton Memorial Hospital, 1969-. Research Asso-
ciate in Engineering Science, Caitech, 1970-72;
Visiting Associate in Biomedical Engineering,
1972-78; Visiting Associate in Chemistry and
Chemical Engineering, 1978-83; Visiting
Associate in Chemistry, 1984-86.

George Richmond Bird, Ph.D., Visiting

Associate in Chemistry

A.B., Harvard Coilege, 1949; Ph.D., 1952. Pro-
fessor, The State University of Rutgers, 1959 .
Caltech, 1984-85.

Jacques Blamont, D.Sc., Visiting Professor
of Planetary Sciences
D.Sc., University of Paris, 1956. Professor,
University of Paris, {961—; Chief Scientist, Centre
National D’Etudes Spatiales, 1972-. Caltech,
1984 -85.
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Luc Christian Blanchet, Ph.D., Research
Fellow in Theoretical Physics
Ph.D., Universite Paris VII, 1984. Caltech,
1984 -85,

Roger David Blandford, Ph.D., Professor of
Theoretical Astrophysics
B.A., Madalene College, University of Cam-
bridge, 1970; Ph.D., 1974. Assistant Professor,
Caltech, 1976-79; Professor, 1979-.

Mario Blaum, Ph.D., Research Fellow in
Electrical Engineering
Lic., Universidad de Buenos Aires (Argentina),
1977; M.Sc., Israel Institute of Technology,
1981; Ph.D., Caltech, 1985, Research Fellow,
1984-8S.

William V. Bleisch, Ph.D., Research Fellow
in Biology
B.A., Harvard University, 1976; Ph.D., Rocke-
feller University, 1982, Caltech, 1984-85.

James Frederick Blinn, Ph.D., Lecturer in
Computer Science
B.S., University of Michigan, 1970; M.S.E.,
1972; Ph.D., University of Utah, 1978. Research
Fellow, Caltech, 1977-79; Lecturer, 1978-79;
1982-83; 1983 -84; 1984 -85,

Felix Hans Boehm, Ph.D., Professor of
Physics
Dipl., Federal Institute of Technology (Zurich),
1948; Ph.D., 1951. Research Fellow, Caltech,
1953-55; Senior Research Fellow, 1955-58;
Assistant Professor, 1958~59; Associate Profes-
sor, 1959-61; Professor, 1961~.

Arthur L. Boettcher, Ph.D., Visiting
Associate in Geology
B.S., Montana School of Mines, 1961; M.S.,
Pennsylvania State University, 1963; Ph.D., 1966.
Professor of Geochemistry, University of Cali-
fornia (Los Angeles), 1976~. Caltech, 1984—85.

Frederic H. Bohnenblust, Ph.D., Professor of
Mathematics, Emeritus
A .B., Federal Institute of Technology (Zurich),
1928; Ph.D., Princeton University, 1931. Pro-
fessor, Caltech, 1946-74; Professor Emeritus,
1974—; Dean of Graduate Studies, 1956-70;
Executive Officer for Mathematics, 1964 ~66.

Vincent Craig Bond, Ph.D., Research Fellow
in Biology
B.S., Pennsylvania State University, 1974; M.S.,
1979: Ph.D., 1982. Caltech, 1982-85.

James F. Bonner, Ph.D., Professor of
Biology, Emeritus
B.A., University of Utah, 1931; Ph.D., Caltech,
1934, Research Assistant, 1935-36; Instructor,
1936~ 38; Assistant Professor, 1938-42; Asso-
ciate Professor, 1942-46; Professor, 1946-81;
Professor Emeritus, 1981-.

Kim Christian Border, Ph.D., Associate
Professor of Economics
B.S., Caltech, 1974; Ph.D., University of Min-
nesota, 1979. Assistant Professor, Caltech,
1979 -83. Associate Professor, 1983 —.

Emilio Bordignon, Ph.D., Visiting Associate
in Chemistry
Ph.D., University of Padua, 1963. Professor,
University of Venice, 1971, Caltech, 1974; 1975;
1976, 1978; 1979; 1981; 1982; 1984.

Gregory David Bothun, Ph.D., Bantrell
Research Fellow in Astronomy
B.S., University of Washington, 1976; Ph.D.,
1981. Caltech, 1984-86.

Jean Bourgain, Ph.D., Visiting Associate in
Mathematics
M.Sc., Vrije University (Brussels), 1975; Ph.D.,
1977. Research Professor, 1980-. Caltech
1984 -85,

Claude Francois Boutron, Doctor, Doctorat
d’Etat, Visiting Associate in Geochemistry

Dipl., University of Grenoble (France), 1969;
Doctorate, 1971; Doctorat d‘Etat., 1978. Assis-
tant Titulaire de Physique, University of Gre-

noble (France), 1978-. Caltech, 1981-83;
1984 -85,

James Mason Bower, Ph.D., Assistant
Professor of Biology

B.S., Montana State University, 1977; Ph.D.,
University of Wisconsin (Madison), 1981. Cal-
tech, 1984,

Paul Bowerman, A.M., Professor of Modern
Languages, Emeritus
A.B., Dartmouth College, 1920; A M., Univer-
sity of Michigan, 1936. Instructor, Caltech,
1942-45; Assistant Professor, 1945-47; Asso-
ciate Professor, 1947-69; Professor Emeritus,
1969,

Mark Louis Bowers, Ph.D., Research Fellow
in Chemistry
B.S., Purdue University, 1977; Ph.D., Univer-
sity of California, 1982. Caltech, 1982-85.

Teresa Suter Bowers, Ph.D., Research Fellow
in Geochemistry
B.S., Purdue University, 1977, M.A., Univer-
sity of California, 1979; Ph.D., 1982, Caitech,
1984 - 85.

James Boyk, M.EA., Lecturer in Music and
Artist in Residence
A.B., Harvard College, 1965; M.E.A., Califor-
nia Institute of the Arts, 1973. Artist in Resi-
dence, Caltech, 1974 ~; Lecturer, 1979-.

William G. Bradley, Ph.D., M.D., Visiting
Associate in Chemistry
B.S., Caltech, 1970; M.A., Princeton Univer-
sity, 1972; Ph.D., 1974; M.D., University of
California (San Francisco), 1977. Assistant
Clinical Professor of Radiology, 1981~. Visiting
Associate, Caltech, 1983; 1984 -85.
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Jorgen Brandt, Ph.D., Visiting Associate in
Mathematics

M.S., Arhus University, 1980; Ph.D., Univer-
sity of Chicago, 1983. Senior Research Fellow,
Danish National Science Research Council,
1983, Caltech, 1984 -85.

Robert G. Bray, Ph.D., Visiting Associate in
Chemistry

B.Sc., University of Sydney, 1969; Ph.D., The
Australian National University (Canberra), 1971.
Staff Chemist, Exxon Research and Engineering
Company, 1978-. Caltech, 1984 -85,

James B. Breckinridge, Ph.D., Lecturer in
Applied Physics

B.Sc., Case Institute of Technology, 1961; M.Sc.,
University of Arizona, 1970; Ph.D., 1976.
Supervisor, Optical Sciences Group, Jet Propul-
sion Laboratory, 1980—. Caltech, 1982; 198485,

Louis Breger, Ph.D., Professor of
Psychoanalytic Studies

B.A., University of California (Los Angeles),
1957; M.A., Ohio State University, 1959; Ph.D.,
1961. Visiting Associate Professor of Psychol-
ogy, Caltech, 1970-71; Associate Professor,
1971-80; Associate Professor of Psychology and
the Humanities, 1980-83; Professor of Psy-
choanalytic Studies, 1983 .

Christopher E. Brennen, Ph.D., Professor of
Mechanical Engineering; Master of
Student Houses

B.A., University of Oxford, 1963; M.A., Ph.D.,
1966. Research Fellow, Caltech, 1969-72; Se-
nior Research Fellow, 1972—-75; Research Asso-
ciate, 1975-76; Associate Professor, 1976-82;
Professor, 1982—; Master of Student Houses,
1983-.

Luiz Marco Brescansin, Ph.D., Visiting
Associate in Chemistry

M.S., Instituto de Fisica de Unicamp (Peru), 1972;
Ph.D., 1978. Associate Professor, University
Federal de Campinas, 1979-. Caltech, 1983;
1984-~85.

Franco E. Brezzi, Laurea, Visiting Associate
in Applied Mathematics

Laurea, University of Pavia (Italy), 1967. Pro-
fessor, University of Pavia, 1977-. Caltech.
198485,

Jose Luis Brianso, Ph.D., Visiting Associate
in Chemistry

M.S., University of Barcelona; Ph.D., 1972.
Professor, University of Barcelona, 1983, Cal-
tech, 1985-86.

Daniel L. Bridges, M.A., Coach

B.A., California State College (Long Beach),
1977; M.A., 1982. Caitech, 1984,

William Bruce Bridges, Ph.D., Carl F Braun
Professor of Engineering
B.S., University of California, 1956; M.S., 1957;
Ph.D., 1962. Sherman Fairchild Distinguished
Scholar, Caltech, 1974-75; Professor of Elec-
trical Engineering and Applied Physics, 1977-83;
Braun Professor of Engineering, 1983—; Exec-
utive Officer for Electrical Engineering, 1978-81.

George H. Brimhall, Ph.D., Visiting
Associate in Research Geology
B.A., University of California, 1969; Ph.D.,
1972. Professor of Geology and Geophysics,
University of California, 1982-. Caltech,
1984 -8sS.

Steven Paul Brimmer, Ph.D., Research
Fellow in Chemistry

B.S., Oakland University, 1979; Ph.D., Univer-
sity of Cincinnati, 1984. Caltech, 1984-86.

Roy J. Britten, Ph.D., Distinguished
Carnegie Senior Research Associate in
Biology
B.S., University of Virginia, 1940; Ph.D.,
Princeton University, 1951. Visiting Associate,
Caltech, 1971-73; Senior Research Associate,
1973-81; Distinguished Carnegie Semior
Research Associate, 1981—.

David James Britton, D.M.A., Lecturer in
Music
B.M., Oberlin Conservatory of Music, 1963,
M.M., Eastern School of Music, 1964; D.M.A .,
1973. Caltech, 1977-.

James E. Broadwell, Ph.D., Senior Research
Associate in Aeronautics
B.S., Georgia Institute of Technology, 1942;
M.S., Caltech, 1944; Ph.D., University of
Michigan, 1952. Senior Research Fellow, Cal-
tech, 1967-72; Research Associate, 1972-81;
Senior Research Associate, 1981-,

Edward Norman Brody, M.D., Ph.D.,
Visiting Associate in Biology
B.S., Roosevelt University, 1959; M.D., 1964;
Ph.D., University of Chicago, 1965. Senior
Research Associate, Institute de Biologie
Physico-Chimique (France) 1970-. Caltech,
1983; 1984 -85,

Wallace S. Broecker, Ph.D., Sherman
Fairchild Distinguished Scholar
A.B., Columbia College, 1953; M.A., Colum-
bia University, 1956; Ph.D., 1958; Newberry
Professor, 1977-. Caltech, 1985-86.

Charles Jacob Brokaw, Ph.D., Professor of
Biology; Associate Chairman, Division of
Biology
B.S., Caltech, 1955; Ph.D., University of Cam-
bridge, 1958. Visiting Assistant Professor, Cal-
tech, 1960; Assistant Professor, 1961-63; Asso-
ciate Professor, 1963-68; Professor, 1968—;
Executive Officer for Biology, 1976-80; Asso-
ciate Chairman, 1980-.
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Norman Herrick Brooks, Ph.D., James
Irvine Professor of Environmental and
Civil Engineering; Director of
Environmental Quality Laboratory
A.B., Harvard College, 1949; M.S., Harvard
University, 1950; Ph.D., Caltech, 1954, Instruc-
tor in Civil Engineering, 1953-54; Assistant
Professor, 1954-58; Associate Professor,
1958--62; Professor, 1962-70; Professor of
Environmental Science and Civil Engineering,
1970-76; Irvine Professor of Environmental
Engineering Science, 1976-77; Irvine Professor
of Environmental and Civil Engineering, 1977—;
Academic Officer for Environmental Engineer-
ing Science, 1972-74; Director, 1974—.

Paul A. Brown, Ph.D., Research Fellow in
Chemistry

B.Sc., University of Leicester (England), 1981;
Ph.D., 1984. Caltech, 1985-86.

Lee E. Browne, M.S., Lecturer in Education;
Director of Secondary School Relations
and Special Student Programs
B.S., West Virginia State College, 1944; M.S .,
New York University, 1950. Director of Second-
ary School Relations, Caltech, 1969~-77; Direc-
tor of Secondary School Relations and Special
Student Programs, 1977—; Lecturer, 1971-.

Richard A. Brualdi, Ph.D., Visiting
Associate in Mathematics
B.S., Syracuse University, 1960; M.S., 1962;
Ph.D., University of Connecticut, 1964. Profes-
sor of Mathematics, University of Wisconsin,
1971~. Caltech, 1985-86.

Glenn L. Brudvig, M.A., Director of
Information Resources
B.S.Ed., University of North Dakota, 1954;
M.A., 1956; M.A., University of Minnesota,
1962. Caltech, 1983-.

Michael Frederik Bruist, Ph.D., Research
Fellow in Biology
B.S., Stanford University, 1975; Ph.D., Cornell
University, 1981, Caltech, 1984-85.

Randal Everitt Bryant, Ph.D., Assistant
Professor of Computer Science
B.S., University of Michigan, 1973; M.S., Mas-

sachusetts Institute of Technology, 1978; Ph.D.,
1980. Caltech, 1981-.

Martin Ellsworth Budd, Ph.D., Research
Fellow in Chemistry
B.S., Pennsylvania State University, 1971;

Ph.D., University of California, 1982, Caltech,
1984-85.

Francis Stephan Buffington, Sc.D., Professor
of Materials Science
S.B., Massachusetts Institute of Technology,
1938; Sc.D., 1951. Assistant Professor of
Mechanical Engineering, Caltech, 1951-56;
Associate Professor, 1956-63; Associate Pro-
fessor of Materials Science, 1963-83; Profes-
sor, 1983 —; Associate Dean of Graduate Studies,
1975~ 80; 1982-84.

Donald Stacy Burnett, Ph.D., Professor of
Nuclear Geochemistry; Academic Officer,
Division of Geological and Planetary
Sciences
B.S., University of Chicago, 1959; Ph.D., Uni-
versity of California, 1963. Research Fellow in
Physics, Caltech, 1963-65; Assistant Professor
of Nuclear Geochemistry, 1956-68; Associate
Professor, 1968-75; Professor, 1975—; Aca-
demic Officer, 1979-.

Stavros N. Busenberg, Ph.D., Visiting
Associate in Applied Mathematics
B.M.E., Cooper Union, 1962; M.§ M.E., Illi-
nois Institute of Technology, 1964; M.S., 1965;
Ph.D., 1967. Professor of Mathematics, 1979—-.
Caltech, 1985-86.

Rolf E Buser, Ph.D., Research Fellow in
Theoretical Physics

Ph.D., University of Basel (Switzerland), 1983.
Caltech, 1984-~85.

Ronald Lee Bush, Ph.D., Associate Professor
of Literature
B.A., University of Pennsylvania, 1968; B.A.,
Pembroke College, University of Cambridge,
1970; Ph.D., Princeton University, 1974. Cal-
tech, 1982—.

Alison Butler, Ph.D., Research Fellow in
Chemistry
B.A., Reed College, 1977; M.S., University of
California (San Diego), 1979; Ph.D., 1982. Cal-
tech, 1984 -85.

David Edgeworth Butler, Ph.D., Visiting
Associate in Political Science
B.A., University of Oxford, 1947, M.A., 1949;
Ph.D., 1951. Fellow of Nuffield College, Uni-
versity of Oxford, 1951-. Caltech, 1984-85.

Robert W. Cahn, Ph.D., D.Sc., Sherman
Fairchild Distinguished Scholar
B.A., Trinity College, University of Cambridge,
1945; Ph.D., 1950; D.Sc., 1963, Professor and
Associate Fellow of Clare Hall College, 1983,
Caltech, 1985-86.

Bruce Edward Cain, Ph.D., Associate
Professor of Political Science
B.A., Bowdoin College, 1970; B.Phil., Univer-
sity of Oxford, 1972; Ph.D., Harvard Graduate
School of Arts and Sciences, 1976. Assistant
Professor, Caltech, 1976 83; Associate Profes-
sor, 1983 -.
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John Robert Calaprice, Ph.D., Visiting
Associate in Physics
B.A., University of California (Santa Barbara),
1960; M.A., 1962; Ph.D., 1966. Senior Scien-
tist, Scripps Institution of Oceanography, 1977-.
Caltech, 1980-83; 1984~86.

Donald Graham Caldwell, D.M.A., Lecturer
in Choral Music
A.B., University of California (Los Angeles),
1965; A.M., Occidental College, 1967, D.M.A.,
University of Illinois, 1975. Caltech, 1983~.

Frank Joseph Calzone, Ph.D., Senior
Research Fellow in Biology
B.S., Cornell University, 1975; Ph.D., Univer-
sity of Rochester, 1982. Research Fellow,
Caltech, 1984-85; Senior Research Fellow,
1985-86.

Robert Andrew Cameron, Ph.D., Visiting
Associate in Biology
B.A., San Jose State College, 1968; Ph.D., Uni-
versity of California (Santa Cruz), 1975. Assis-
tant Professor of Marine Science, University of
Puerto Rico, 1981-. Caltech, 198485,

Judith Lynn Campbell, Ph.D., Associate
Professor of Chemistry and Biology
B.A., Wellesley College, 1965; Ph.D., Harvard
University, 1974. Assistant Professor, Caltech,
1977-83; Associate Professor of Chemistry,
1983-85; Associate Professor, 1985,

Yassemi Capetanaki, Ph.D., Senior Research
Fellow in Biology
B.S., University of Athens, 1975; M.S., City
University of New York, 1978; Ph.D., Univer-
sity of Heidelberg, 1980. Research Fellow, Cal-
tech, 1980-84; Senior Research Fellow, 1984 —.

Klara Carmely, Ph.D., Instructor in German

B.A., San Fernando Valley State College, 1969;
M.A. University of Southern California, 1971;
Ph.D., 1976. Lecturer, Caltech, 1973-81;
Instructor, 1981-.

Catherine Emily Carr, Ph.D., Research
Fellow in Biology
B.Sc., University of Cape Town (South Africa),
1975; M.A., State University of New York, 1978;
Ph.D., University of California (San Diego),
1984. Caltech, 1984 -86.

Bo Gunner Cartling, Ph.D., Visiting
Associate in Chemistry
M.Sc., Royal Institute of Technology (Stock-
holm), 1970; Ph.D., 1976. Research Scientist,
Stockholm University, 1977-. Caltech, 1984 -85.

Glen R. Cass, Ph.D., Associate Professor of
Environmental Engineering
B.A., University of Southern California, 1969;
M.S., Stanford University, 1970; Ph.D., Cal-
tech, 1977. Senior Research Fellow and Instruc-
tor, 1977-79; Assistant Professor, 1979-85;
Associate Professor, 1985,

Christopher Jeyaparan Catherasoo, Ph.D.,
Visiting Associate in Aeronautics
B.A., University of Cambridge, 1971; M.A.,
1975; M.S., Caltech, 1978, Ph.D., 1982.
Research Fellow, 1983-84; Researcher, Ame-
tek, Inc., 1984 —. Visiting Associate, 1984 -85.

Thomas Kirk Caughey, Ph.D., Professor of
Applied Mechanics
B.Sc., Glasgow University, 1948; M.M.E.,
Cornell University, 1952; Ph.D., Caltech, 1954.
Instructor, 1953-54; Assistant Professor,
1955-58; Associate Professor, 1958-62; Pro-
fessor, 1962,

Carlton M. Caves, Ph.D., Senior Research
Fellow in Theoretical Physics
B.A., Rice University, 1972; Ph.D., Caltech,
1979. Research Fellow, 1979-81; Senior
Research Fellow, 1982-.

Susan Elizabeth Celniker, Ph.D., Research
Fellow in Biology

B.A., Pitzer College, 1975; Ph.D., University
of North Carolina, 1983. Caltech, 1984 -85.

Sandip Kumar Chakrabarti, Ph.D., Richard
C. Tolman Fellow in Theoretical
Astrophysics
B.Sc., Calcutta University (India), 1979; M.Sc.,
Indian Institute of Technology (Kanpur), 1981;
Ph.D., University of Chicago, 1985. Caltech,
1985-.

Sunney Ignatius Chan, Ph.D., Professor of
Chemical Physics and Biophysical
Chemistry
B.S., University of California, 1957; Ph.D.,
1961. Assistant Professor of Chemical Physics,
Caltech, 1963 —64; Associate Professor, 1964 —68;
Professor, 1968-76; Professor of Chemical
Physics and Biophysical Chemistry, 1976 —; Act-
ing Executive Officer for Chemistry, 1977~78;
Execotive Officer, 1978~ 80; Master of Student
Houses, 1980-83.

Kai Huei Chang, Ph.D., Research Fellow in
Physics
B.Sc., McGill University (Canada), 1976; M.Sc.,
University of Toronto, 1978; Ph.D., 1983. Cal-
tech, 1984 -86.

Roger Chang, D.Sc., Visiting Associate in
Chemistry
B.Sc., Chekiang University (China), 1937;
M.Eng., McGill University (Canada), 1942;
D.Sc., Carnegie-Mellon University, 1945. MTS
and Group Leader, Rockwell International Sci-
ence Center, 1956—. Caltech, 1981-83; 198486,

Sandra Perreira Chang, Ph.D., Research
Fellow in Biology
B.S., University of Hawaii, 1973; M.Sc., 1977;

Ph.D., Oregon Health Sciences University, 1983.
Caltech, 1984-85.



302 Officers and Faculty

Sun-Yung Alice Chang, Ph.D., Visiting
Professor of Mathematics
Ph.D., University of California, 1974. Profes-
sor, University of California {Los Angeles),
1981-. Caltech, 1985--86.

Chi-Ming Che, Ph.D., Visiting Associate in
Chemistry

B.S., Hong Kong University, 1978; Ph.D., 1981.
Instructor, 1983 —. Caltech, 1984.

K. Chelvakumar, Ph.D., Research Fellow in
Applied Mechanics
B.Sc., Peradeniya University (Sri Lanka), 1980;
M.S., Caltech, 1981; Ph.D., 1984, Research
Fellow, 1984 -85,

Tirong Chen, M.S., Visiting Associate in
Applied Physics
M.S., Wuhan University (China), 1962. Profes-
sor of Physics, Chengdu Institute of Radio Engi-
neering (China), 1962-. Caltech, 1984 -85,

Soo-Chen Cheng, Ph.D., Research Fellow in
Biology
B.S., National Taiwan University, 1977; Ph.D.,
Duke University, 1983. Caltech, 1984 -86.

George Cheron, Ph.D., Lecturer in Russian
B.A., University of California (Irvine), 1974;
M.A., University of California (Los Angeles),
1976; C.Phil., 1978; Ph.D., 1982. Caltech,
1982-83; 198384,

Hilde M-C. Cheroutre, Ph.D., Research
Fellow in Biology

L.S.A., State University of Ghent (Belgium),
1978; Ph.D., 1984. Caltech, 1984-85.

Arlene Yuen-Chin Chiu, Ph.D., Research
Fellow in Biology
B.S., Stanford University, 1968; M.Sc., Uni-
versity of Washington, 1970; Ph.D., Caltech,
1981. Research Fellow, 1984 —-85.

Anne Chomyn, Ph.D., Senior Research
Fellow in Biology
B.S., Drexel University, 1972, Ph.D., Caltech,
1978. Research Fellow, 1978-82; Senior
Research Fellow, 1982,

Stephen Paul Christon, Ph.D., Research
Fellow in Physics
B.S., University of Illinois, 1972; S.M., Uni-
versity of Chicago, 1974; Ph.D., 1981, Caltech,
1984 - 85.

Robert Frederick Christy, Ph.D., Institute

Professor of Theoretical Physics

B.A., University of British Columbia, 1935;
Ph.D., University of California, 1941. Associ-
ate Professor of Physics, Caltech, 1946-50;
Professor of Theoretical Physics, 1950-83;
Institute Professor, 1983 —; Executive Officer for
Physics, 1968-70; Vice President and Provost,
1970-80; Acting President, 1977-78.

J. Kent Clark, Ph.D., Professor of Literature
A.B., Brigham Young University, 1939; Ph.D.,
Stanford University, 1950. Instructor in English,
Caltech, 1947-50; Assistant Professor, 1950-54;
Associate  Professor, 1954-60; Professor,
1960 - 80, Professor of Literature, 1980-.

Michael Wayne Clark, Ph.D., Research
Fellow in Biology
B.S., Northeastern University, 1977; Ph.D.,
University of California (Los Angeles), 1982,
Caltech, 1984 -86.

Tan Clark-Lewis, Ph.D., Research Fellow in
Biology
B.Sc., Flinders University of Southern Aus-
tralia, 1977, Ph.D. University of Melbourne
(Australia), 1982, Caltech, 1984 -85,

Francis H. Clauser, Ph.D., Clark Blanchard
Millikan Professor of Engineering,
Emeritus
B.S., Caltech, 1934; M.S., 1935, Ph.D., 1937.
Clark Blanchard Millikan Professor of Engi-
neering, 1969-80; Professor Emeritus, 1980~
Chairman, Division of Engineering and Applied
Science, 1969-74.

Robert Webster Clayton, Ph.D., Associate
Professor of Geophysics
B.A.Sc., University of Toronto, 1973; M.Sc.,
University of British Columbia, 1976; Ph.D.,
Stanford University, 1981. Assistant Professor,
Caltech, 1981-85; Associate Professor, 1985-.

Donald S. Cohen, Ph.D., Professor of

Applied Mathematics

Sc. B., Brown University, 1956; M.S., Cornell
University, 1959; Ph.D., Courant Institute, New
York University, 1962. Assistant Professor of
Mathematics, Caltech, 1965 —-67; Associate Pro-
fessor of Applied Mathematics, 1967-71; Pro-
fessor, 1971-.

Judith G. Cohen, Ph.D., Associate Professor
of Astronomy
B.A., Radcliffe College, 1967; M.S., Caltech,
1969;Ph.D., 1971; B.S., University of Arizona,
1978. Associate Professor, Caltech, 1979

Marshall Harris Cohen, Ph.D., Professor of
Radio Astronomy
B.E.E., Ohio State University, 1948; M.S., 1949;
Ph.D., 1952. Visiting Associate Professor, Cal-
tech, 1965; Professor, 1968—; Executive Offi-
cer, 1981-85.

Terry Cole, Ph.D., Senior Research
Associate in Chemistry and Chemical
Engineering
B.S., University of Minnesota, 1954; Ph.D.,
Caltech, 1958. Senior Member of Technical Staff,
Jet Propulsion Laboratory, 1980. Sherman Fair-
child Distinguished Scholar, Caltech, 1976-77;
Research Associate in Chemistry, 1979-80;
Research Associate in Chemistry and Chemical
Engineering, 1980-81; Senior Research Asso-
ciate, 1981-.
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Donald Earl Coles, Ph.D., Professor of
Aeronautics
B.S., University of Minnesota, 1947; M.S.,
Caltech, 1948; Ph.D., 1953. Research Fellow,
1953-55; Senior Research Fellow, 1955-56;
Assistant Professor, 1956 -59; Associate Profes-
sor, 1959-64; Professor, 1964 —.

Terrence James Collins, Ph.D., Assistant
Professor of Chemistry
B.S., University of Auckland, 1973; M.S., 1975;
Ph.D., 1978. Caltech, 1980-.

Giovanni Comoretto, Ph.D., Visiting
Associate in Astronomy
Dipl., Scuola Normale Superiore (Pisa), 1981;
Ph.D., University of Pisa, 1984. Research
Assistant, Consiglio Nazionale della Ricerche,
1984 —. Visiting Associate, 1984~ 85.

Patrick J. Concannon, Ph.D., Research
Fellow in Biology
B.A., University of California (Los Angeles),
1978; Ph.D., 1984. Caltech, 1985-86.

Jack Frederick Conn, Ph.D., Assistant
Professor of Mathematics
A.B., Harvard College, 1973; Ph.D., Princeton
University, 1978, Caltech, 1978-.

Bianca M. Conti-Tronconi, M.D., Visiting
Associate in Chemistry
M.D., University of Milano (Italy), 1974. Asso-
ciate Professor, University of Milan, 1983—;
Caltech, 1980-83; 1984-85.

Frederick J. Converse, B.S., Professor of
Soil Mechanics, Emeritus
B.S., University of Rochester, 1914. Instructor,
Caltech, 1921-33; Assistant Professor, 1933-39;
Associate  Professor, 1939-47;, Professor,
1947-62; Professor Emeritus, 1962~

John E Cooper, Ph.D., Research Fellow in
Physics
B.S., Georgia Institute of Technology, 1972;
S.M., University of Chicago, 1978; Ph.D., 1983.
Caltech, 1985-86.

Robert 3. Coots, Ph.D., Research Fellow in
Chemistry
B.S., University of Southern California, 1976;
Ph.D., University of Utah, 1983. Caltech,
1983-85.

Noel Robert Corngold, Ph.D., Professor of
Applied Physics
A.B., Columbia College, 1949; A.M., Harvard
University, 1950; Ph.D., 1954. Professor of
Applied Science, Caltech, 1966-74; Professor
of Applied Physics, 1974~.

Bruce Gilbert Cortez, Ph.D., Robert A.
Millikan Research Fellow in Physics

B.S., Caltech, 1978; Ph.D., Harvard University,
1983. Caltech, 1983-86.

Nancy A. Costlow, Ph.D., Research Fellow
in Biology
B.S., Memphis State University, 1977; Ph.D.,
Cornell University, 1984. Caltech, 1984-85.

Eric John Cotts, Ph.D., Research Fellow in
Applied Physics
B.A., Cornell University, 1978; M.S., Univer-
sity of Illinois, 1979; Ph.D., 1983. Caltech,
1984 -86.

Eugene Woodville Cowan, Ph.D., Professor
of Physics
B.S., University of Missouri, 1941; .M., Mas-
sachusetts Institute of Technology, 1943; Ph.D.,
Caltech, 1948. Research Fellow, 1948-50;
Assistant Professor, 1950-54; Associate Profes-
sor, 1954-61; Professor, 1961—.

John Vincent Cox, Ph.D., Research Fellow in
Biology
B.S., University of Chicago, 1975; M.S., 1977;
Ph.D., University of Rochester, 1983. Caltech,
1984 -86.

David Crisp, Ph.D., Research Fellow in
Planetary Science
B.S., Texas A&M University, 1977; M.A.,
Princeton University, 1981; Ph.D., 1983. Cal-
tech, 1984-86.

Alice Mary Cronin-Golomb, Ph.D., Research
Fellow in Biology

B.A., Wesleyan University, 1979; Ph.D., Cal-
tech, 1984. Research Fellow, 1984 -86.

Bruno Crosignani, Lib.Doc., Visiting
Associate in Applied Physics
Laurea, University of Rome, 1962; Lib. Doc.,
1971. Professor, 1972—. Research Fellow, Cal-
tech, 1970-71; Visiting Associate, 1976; 1977,
1978; 1980; 1982; 1983; 1984; 1985.

Michae! Clifford Cross, Ph.D., Professor of
Theoretical Physics
B.A., University of Cambridge, 1972; Ph.D.,
1975. Caltech, 1984 .

Robert John Crutchley, Ph.D., Research
Fellow in Chemistry
B.Sc., Toronto University (Canada), 1977, Ph.D.,
York University (Canada), 1982. Caltech,
1984 -86.

Slobodan M. Cuk, Ph.D., Associate
Professor of Electrical Engineering
Dipl.Ing., Belgrade University, 1970; M.S.E.E.,
University of Santa Clara, 1974; Ph.D., Caltech,
1977. Lecturer, 1977; Research Fellow, 1977;
Assistant Professor, 1977—-83; Associate Profes-
sor, 1983,
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Fred E. C. Culick, Ph.D., Professor of

Applied Physics and Jet Propulsion

S.B., S§.M., Massachusetts Institute of Technol-
ogy, 1957, Ph.D., 1961. Research Fellow in Jet
Propulsion, Caltech, 1961-63; Assistant Pro-
fessor, 1963~66; Associate Professor, 1966-71;
Professor, 1971~ 78; Professor of Applied Phys-
ics and Jet Propulsion, 1978—.

Randall Curren, Ph.D., Mellon Postdoctoral
Instructor in Philosophy
B.A., University of New Orleans, 1977, M.A_,
University of Pittsburgh, 1981; Ph.D., 1985.
Caltech, 1985—.

Brian Curtiss, Ph.D., Research Fellow in
Geology
B.S., Washington University (St. Louis), 1979;

M.S., University of Washington (Seattle), 1982;
Ph.D., 1985. Caltech, 1985-86.

Michael Edward Cusick, Ph.D., Research

Fellow in Biology
B.S., Yale University, 1976, M.S., Harvard
University, 1979; Ph.D., 1983. Caltech,
1984 -85.

Nuri R. Dagdeviren, Ph.D., Research Fellow
in Physics

B.S., Bogazici University (Turkey), 1982; Ph.D.,
Massachusetts Institute of Technology, 1985.
Caltech, 1985-86.

Gloria Dalbadie-McFarland, Ph.D., Research
Fellow in Biology

M.S. Universidad de Chile, 1973; Ph.D., Cal-
tech, 1984. Research Fellow, 1984 —85.

Lynn Dalgarno, Ph.D., Visiting Associate in
Biology
B.Ag.Sc., Melbourne University (Australia),
1958; Ph.D., 1962. Reader, Australian National
University, 1984, Caltech, 1984 -85,

Sumit Ranjan Das, Ph.D., Research Fellow
in Physics
B.Sc., University of Calcutta, 1977; M.Sc., 1979;
Ph.D., University of Chicago, 1983. Caltech,
1985-86.

Nathan Dascal, Ph.D., Bantrell Research
Fellow in Biology
B.A., Leningrad University (USSR), 1979;
M.Sc., Tel-Aviv University (Israel), 1979; Ph.D.,
1983, Caltech, 1984 -8S.

Eric Harris Davidson, Ph.D., Norman
Chandler Professor of Cell Biology
B.A., University of Pennsylvania, 1958; Ph.D.,
Rockefeller University, 1963. Visiting Assistant
Professor of Biology, Caltech, 1970; Associate
Professor, 1971-74; Professor, 1974 - 81; Chand-
Ier Professor of Cell Biology, 1982,

Norman Ralph Davidson, Ph.D., Norman
Chandler Professor of Chemical Biology
B.S., University of Chicago, 1937; B.Sc., Uni-
versity of Oxford, 1938; Ph.D., University of
Chicago, 1941. Instructor in Chemistry, Cai-
tech, 1946-49; Assistant Professor, 1949--52;
Associate Professor, 1952-57; Professor,
1957-81; Chandler Professor of Chemical Biol-
ogy, 1982—; Executive Officer for Chemistry,
1967-73.

Lance Edwin Davis, Ph.D., Mary Stillman
Harkness Professor of Social Science
B.A., University of Washington, 1950; Ph.D.,
Johns Hopkins University, 1956. Professor of
Economics, Caltech, 1968 -80; Harkness Pro-
fessor of Social Science, 1980-; Executive Offi-
cer, 1982-85.

Leverett Davis, Ph.D., Professor of
Theoretical Physics, Emeritus
B.S., Oregon State College, 1936; M.S., Cal-
tech, 1938; Ph.D., 1941. Instructor, 1941-46;
Assistant Professor, 1946—50; Associate Profes-
sor, 1950-56; Professor, 1956-81; Professor
Emeritus, 1981-.

Phoebe Kin-Kin Dea, Ph.D., Visiting

Associate in Chemistry

B.S., University of California (Los Angeles),
1967; Ph.D., Caltech, 1972. Research Fellow,
University of California (Irvine), 1972-74.
Associate Professor, California State University
(Los Angeles), 1979~. Visiting Associate,
1982-83; 1984-85.

Richard Albert Dean, Ph.D., Professor of
Mathematics
B.S., Caltech, 1945; A.B., Denison University,
1947; M.S., Ohio State University, 1948; Ph.D.,
1953. Harry Bateman Research Fellow, Caltech,
1954--55; Assistant Professor, 1955-59; Asso-
ciate Professor, 1959-66; Professor, 1966,

William K. Delaney, Ph.D., Visiting

Associate in Mathematics

B.S., Caltech, 1971; Ph.D., 1975; S.T.B.,
Philosophisch-theologische Hochschule Sankt
Georgen (West Germany), 1984; Th.M., Jesuit
School of Theology (Berkeley), 1985. Priest,
Jesuit School of Theology, 1984-. Caltech,
1985-86.

Charles Raymond De Prima, Ph.D.,
Professor of Mathematics
B.A., New York University, 1940; Ph.D., 1943.
Assistant Professor of Applied Mechanics, Cal-
tech, 1946-51; Associate Professor, 1951-56;
Professor, 195664, Professor of Mathematics,
1964 .

Peter B. Dervan, Ph.D., Professor of
Chemistry
B.S., Boston College, 1967; Ph.D., Yale Uni-
versity, 1973, Assistant Professor, Caltech,
1973-79; Associate Professor, 1979-82; Pro-
fessor, 1982-.
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Edgar Ackerman DeYoe, Ph.D., Research
Fellow in Biology
B.S., Lehigh University, 1972; M.S., Univer-
sity of Rochester, 1976; Ph.D., 1983. Caltech,
1984 -85.

Robert Palmer Dilworth, Ph.D., Professor of
Mathematics, Emeritus
B.S., Caltech, 1936; Ph.D., 1939. Assistant
Professor, 1943-45; Associate Professor,
1945-51; Professor, 1951-82; Professor Emer-
itus, 1982—.

Paul Emmanuel Dimotakis, Ph.D., Associate
Professor of Aeronautics and Applied
Physics
B.S., Caltech, 1968; M.S., 1969; Ph.D., 1973.
Research Fellow, 1973—-74; Research Fellow and
Lecturer, 1974—75; Assistant Professor, 1975-81;
Associate Professor, 1981,

Nathan Dinar, Ph.D., Visiting Associate in
Applied Mathematics
B.Sc., Tel-Aviv University, 1967; M.Sc., Weiz-
mann Institute of Science (Israel), 1971; Ph.D.,
1979. Senior Research Scientist, Israel Institute

for Biological Research, 1978-. Caltech,
1984 --85.

Nicholas B. Dirks, Ph.D., Assistant
Professor of History

B.A., Wesleyan University, 1972; M.A., Uni-
versity of Chicago, 1974; Ph.D., 1978. Instruc-
tor in Asian History, Caltech, 1978-80; Assis-
tant Professor of History, 1980-.

Shamasundar N. Dixit, Ph.D., Research
Fellow in Chemistry
B.Sc., University of Bombay (India), 1974; AM.,
University of Southern California, 1976; Ph.D.,
1981. Caltech, 1984-85.

Fuad Elias Doany, Ph.D., Research Fellow in
Chemistry
B.A., Haverford College, 1978; Ph.D., Univer-
sity of Pennsylvania, 1984. Caltech, 1984 -85.

Clinton Dean Dodd, B.A., Coach
B.A., Humboldt State University, 1978. Cal-
tech, 1980-.

Eusebius Jacobus Doedel, Ph.D., Visiting
Associate in Applied Mathematics
Dipl., Zwolle, 1967; B.Sc., University of Brit-
ish Columbia, 1971; M.Sc., 1973; Ph.D., 1976.
Associate Professor of Computer Science, Con-
cordia University, 1982—. Caltech, 1984 —85.

Alan Harry Donagan, B.Phil., Professor of
Philosophy
B.A., University of Melbourne, 1946, M A,
1951; B.Phil., University of Oxford, 1953. Vis-
iting Professor, Caltech, 1983-84; Professor,
1984 —.

Diane Irene Doser, Ph.D., Bantrell Research
Fellow in Geophysics
B.S., Michigan Technological University, 1978;
M.S., University of Utah, 1980; Ph.D., 1984.
Caltech, 1984 -86.

Dennis A. Dougherty, Ph.D., Associate
Professor of Chemistry
B.S., M.S., Bucknell University, 1974; Ph.D.,
Princeton University, 1978. Assistant Professor,
Caltech, 1979--85; Associate Professor, 1985—.

Andrew Philip Dowsett, Ph.D., Research
Fellow in Chemistry
B.S., Caltech, 1974; Ph.D., Stanford Univer-
sity, 1979. Caltech, 1982-85.

John C. Doyle, Ph.D., Visiting Assistant
Professor of Electrical Engineering
B.S., Massachusetts Institute of Technology,
1977, M.S., 1977; Ph.D., University of Cali-
fornia, 1984. Consultant, Honeywell Systems and
Research Center, 1977-. Caltech, 1985-86.

Ronald William Prest Drever, Ph.D.,
Professor of Physics
B.Sc., Glasgow University, 1953; Ph.D., 1958.
Visiting Associate, Caltech, 1977; Professor,
1979-.

Geoffrey B. Dreyer, Ph.D., Research Fellow
in Chemistry

B.S., University of California, 1979; Ph.D.,
Harvard University, 1983. Caltech, 1984-85.

William Jakob Dreyer, Ph.D., Professor of
Biology
B.A., Reed College, 1952; Ph.D., University of
Washington, 1956. Caltech, 1963—.

Jeffrey A. Dubin, Ph.D., Assistant Professor
of Economics
A.B., University of California, 1978; Ph.D.,
Massachusetts Institute of Technology, 1981.
Caltech, 1982-.

Daniel L. DuBois, Ph.D., Visiting Associate
in Chemistry
B.A_, Indiana Central College, 1971; Ph.D., Ohio
State University, 1975. Senior Scientist, Solar
Energy Research Institute, 1977-. Caltech,
1984 -85.

Lee Alvin DuBridge, Ph.D., Sc.D., D.Sc.,

LL.D., L.H.D., President Emeritus

A.B., Cornell College (Iowa), 1922; A. M., Uni-
versity of Wisconsin, 1924; Ph.D., 1926.
Sc.D.h.c., Brooklyn Polytechnic Institute; Cor-
nell College; University of British Columbia;
Washington University; Wesleyan University;
D.Sc.h.c., Pomona College; Rockefeller Insti-
tute; University of Wisconsin; LL.D.h.c.,
Northwestern University; University of Califor-
nia; L.H.D.h.c., University of Judaism; Univer-
sity of Redlands. President, Caltech, 1946-69;
President Emeritus, 1969 -.
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Gregory M. Duncan, Ph.D., Visiting
Associate in Economics
B.A., University of Washington, 1970; M.§S.,
University of California, 1974; Ph.D., 1976.
Associate Professor, Washington State Univer-
sity, 1978 —. Caltech, 1985-86.

Susan Margaret Jean Dunn, Ph.D., Visiting
Associate in Chemistry

B.Sc., University of Strathclyde (England), 1975;
Ph.D., National Institute for Medical Research,
1978. Caltech, 1983; 1984 -86.

Melinda Darby Dyar, Ph.D., Research Fellow
in Geochemistry
B.A., Wellesley College, 1980; Ph.D., Massa-
chusetts Institute of Technology, 1985. Caltech,
1985-86.

Susan Jane Eberlein, Ph.D., Research Fellow
in Biology
B.A., University of Alberta (Canada), 1978;
Ph.D., 1983. Caltech, 1984-8S.

Erding Edgu, Ph.D., Visiting Associate in
Engineering Science
B.Sc., Technical University of Istanbul, 1969;
M.Sc. 1976; Ph.D., 1984. TRIGA Reactor
Supervisor, 1979—. Caltech, 1985-86.

Gerald Eigen, Ph.D., Research Fellow in
Physics
Ph.D., University of Munich (Germany), 1984.
Caltech, 1984 -85.

Charles Elachi, Ph.D., Lecturer in Electrical
Engineering
B.Sc., University of Grenoble, 1968; Dipl. Ing.,
Institute Polytechnique de Grenoble, 1968; M.S.,
Caltech, 1969; Ph.D., 1971; M.B.A., Univer-
sity of Southern California, 1978. Research Fel-
low, Caltech, 1971-73; Lecturer, 1982; 1983;
1984; 1985.

Ahmed-W. M. Elgamal. Ph.D., Research
Fellow in Civil Engineering
B.Sc., Cairo University, 1977; M.A_, Princeton

University, 1982; Ph.D., 1984. Caltech,
1985-86.

Jonathan Hart Elias, Ph.D., Senior Research
Fellow in Physics

B.S., Massachusetts Institute of Technology,
1972; M.S., 1976; Ph.D., Caltech, 1978. Cal-
tech, 1983—-.

Heinz E. Ellersieck, Ph.D., Associate
Professor of History
A.B., University of California (Los Angeles),
1942; M.A., 1948; Ph.D., 1955. Instructor, Cal-
tech, 1950-55; Assistant Professor, 1955-60;
Associate Professor, 1960—.

David Clephan Elliot, Ph.D., Professor of
History
M.A., St. Andrew’s University, 1939; A.M.,
Harvard University, 1948; Ph.D., 1951; M.A .,
University of Oxford, 1956. Assistant Professor,
Caltech, 1950-53; Associate Professor, 1953-60;
Professor, 1960-; Executive Officer for the
Humanities and Social Sciences, 1967-71.

Bert Ely, Ph.D., Visiting Associate in Biology
B.S., Tufts University, 1969; Ph.D., Johns Hop-
kins University, 1973. Associate Professor, Uni-
versity of South Carolina, 1979-. Caltech,
1984 -85.

David Robert Em, Visiting Associate in
Computer Science
Independent Artist. Caltech, 1984 —85.

Sterling Emerson, Ph.D., Professor of
Genetics, Emeritus
B.Sc., Cornell University, 1922; M. A., Univer-
sity of Michigan, 1924; Ph.D., 1928. Assistant
Professor, Caltech, 1928-37; Associate Profes-
sor, 1937-46; Professor, 1946—71; Professor
Emeritus, 1971-.

Warren G. Emery, M.S., Director of Physical
Education and Athletics
B.S., University of Nebraska, 1948; M.S., Uni-
versity of California (Los Angeles), 1959. Coach,
Caltech, 1955; Assistant Director of Physical
Education and Athletics, 1963-64; Director,
1964 —.

Scott Emr, Ph.D., Assistant Professor of
Biology
B.S., University of Rhode Island, 1976; Ph.D.,
Harvard University, 1981. Caltech, 1983—.

Stuart Alan Ende, Ph.D., Associate Professor
of Literature
A.B., Cornell University, 1965; M.A., New York
University, 1966; Ph.D., Cornell University,
1970. Assistant Professor of English, Caltech,
1970-74; Associate Professor, 1974 -80; Asso-
ciate Professor of Literature, 1980—.

Nader Engheta, Ph.D., Visiting Associate in
Electrical Engineering
B.S., Tehran University (Iran), 1978; M.S., Cal-
tech, 1979; Ph.D., 1982; Research Fellow,
1982-83. Electrodynamicist, Dikewood, 1983—.
Visiting Associate, Caltech, 1983; 1984 -85,

Samuel Epstein, Ph.D., D.Sc., LL.D.,
William E. Leonhard Professor of Geology
B.Sc., University of Manitoba, 1941; M.Sc.,
1942; Ph.D., McGill University, 1944; D.Sc.h.c.,
University of Manitoba; LL.D.h.c., University
of Manitoba. Research Fellow in Geochemistry,
Caltech, 1952-53; Senior Research Fellow,
1953 -54; Associate Professor, 1954-59; Pro-
fessor, 1959-84; Leonhard Professor of Geol-
ogy, 1984—.
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Jonathon Edward Ericson, Ph.D., Visiting
Associate in Geochemistry
B.A., University of California (Los Angeles),
1970; M. A, 1973; Ph.D., 1977. Assistant Pro-
fessor, University of California (Irvine), 1983 —.
Caltech, 1984 -85.

Barbara Raymond Evans, Ph.D., Senior

Research Associate in Biology

B.A., Swarthmore College, 1945; M.A., Cor-
nell University, 1948: Ph.D., State University of

New York (Stony Brook), 1958. Research Fel- *

low, Caltech, 1971-72; Senior Research Fellow,
1972 -80; Research Associate, 1980—-81; Senior
Research Associate, 1981-.

Hugh Carlyle Evans, Ph.D., Visiting
Associate in Physics
B.Sc., Queen’s University (Ontario), 1955;
M.Sc., 1957; Ph.D., University of Glasgow,
1961. Professor, Queen’s University, 1973-.
Caltech, 1984 -85.

Douglas M. Fambrough Jr., Ph.D., Cornelius
Wiersma Visiting Professor of
Neurobiology
A.B.,University of North Carolina, 1963;Ph.D.,
Caltech, 1968. Professor, Johns Hopkins Uni-
versity, 1978-. Wiersma Professor, Caltech,
1984 -85.

Patrick G. Farrell, Ph.D., Sherman Fairchild
Distinguished Scholar
B.Sc., City University (London), 1965; Ph.D.,
University of Cambridge, 1969. Professor of
Electrical Engineering, University of Manches-
ter, 1981—-. Caltech, 1985-86.

Peter Ward Fay, Ph.D., Professor of History
A.B., Harvard College, 1947; B.A., University
of Oxford, 1949; Ph.D., Harvard University,
1954. Assistant Professor, Caltech, 1955-60;
Associate Professor, 1960—-70; Professor, 1970—.

Peter M. Felker, Ph.D., Research Fellow in
Chemistry

B.S., Union College, 1979; Ph.D., Caltech, 1984.
Research Fellow, 1984 -85.

Daniel Jay Felleman, Ph.D., Research Fellow
in Biology
B.A., University of Rochester, 1977; Ph.D.,
Vanderbilt University, 1982, Caltech, 1984 -85.

Derek Henry Fender, Ph.D., Professor of

Biology and Applied Science

B.Sc., Reading University (England), 1939;
B.Sc., 1946; Ph.D., 1956. Senior Research Fel-
low in Engineering, Caltech, 1961-62; Associ-
ate Professor of Biology and Electrical Engi-
neering, 1962-66; Professor of Biology and
Applied Science, 1966-.

Richard Phillips Feynman, Ph.D., Nobel
Laureate. Richard Chace Tolman Professor
of Theoretical Physics
B.S., Massachusetts Institute of Technology,
1939: Ph.D.. Princeton University, 1942. Vis-
iting Professor, Caltech, 1950; Professor,
1950-59; Tolman Professor, 1959-.

Vincent R. Figerou, Ph.D., Bateman
Research Instructor in Mathematics
M.A., University of Paris VI, 1976; Ph.D.,
Rockefeller University, 1984. Caltech, 1984-85.

Bradley Ward Filippone, Ph.D., Assistant
Professor of Physics
B.S., Pennsylvania State University, 1977, M.S.,
University of Chicago, 1979; Ph.D., 1982.
Research Fellow, Caltech, 1983 —-84; Assistant
Professor, 1984 —.

Richard G. Finke, Ph.D., Visiting Associate
in Chemistry
B.A., University of Colorado, 1972; Ph.D.,
Stanford University, 1976. Associate Professor,
University of Oregon, 1982—-. Caltech, 1985-86.

Richard Charles Flagan, Ph.D., Associate
Professor of Environmental Engineering
Science and Mechanical Engineering
B.S.E., University of Michigan, 1969; S.M.
Massachusetts Institute of Technology, 1971;
Ph.D., 1973. Assistant Professor of Environ-
mental Engineering Science, Caltech, 1975-81; |
Associate Professor, 1981-84; Associate Pro-
fessor of Environmental Engineering Science and
Mechanical Engineering, 1984 —.

Arthur Russell Flegal, Jr., Ph.D., Visiting
Associate in Geochemistry
B.A., University of California (Santa Barbara),
1968; M. A., California State University (Hay-
ward), 1976; Ph.D., Oregon State University,
1979. Adjunct Professor, Moss Landing Marine
Laboratories, 1978—. Research Fellow in Geo-
chemistry, Caltech, 1979-1980; Visiting Asso-
ciate, 1980-82; 1984 -85.

Manfred Heinz Fleschar, Ph.D., Research
Fellow in Chemistry
B.S., University of Wisconsin (Parkside), 1972;
M.Sc., New Mexico Institute of Mining and
Technology, 1975; Ph.D., Swiss Federal Insti-
tute of Technology (Switzerland), 1984. Cal-
tech, 1984-86.

Konstantinos Flytzanis, Dr.rer.Nat., Senior
Research Fellow in Biology
Dipl., University of Athens, 1975; Dr.rer.Nat.,
University of Heidelberg, 1979. Research Fel-
low, Caltech, 1980-82; Senior Research Fellow,
1982-—.

Henry Kwock Wo Fong, Ph.D., Research
Fellow in Biology
B.S., University of Hawaii, 1976; Ph.D., Uni-

versity of California (San Diego), 1983. Cal-
tech. 1984-86.
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Lawrence Kwong Fong, Ph.D., Research
Fellow in Chemistry
B.S., University of Nevada, 1978; M.A., Har-
vard University, 1980; Ph.D., 1984. Caltech,
1984 -86.

Matthew Dean Foreman, Ph.D., Bantrell
Research Fellow in Mathematics
B.A., University of Colorado, 1975; M.A., Uni-
versity of California, 1979; Ph.D., 1980. Cal-
tech, 1984-86.

William A. Fowler, Ph.D., D.Sc., D.h.c.,
Nobel Laureate, Institute Professor of
Physics, Emeritus
B.Eng.Phys., Ohio State University, 1933; Ph.D.,
Caltech, 1936; D.h.c., Observatoire de Paris-
Meudon, Universite de Liege; University of Chi-
cago; D.Sc.h.c., Ohio State University. Research
Fellow, Caltech, 1936—39; Assistant Professor,
1939-42; Associate Professor, 1942—-46; Pro-
fessor, 1946-70; Institute Professor, 1970-82;
Institute Professor Emeritus, 1982 .

Geoffrey Charles Fox, Ph.D., Dean for
Educational Computing and Professor of
Theoretical Physics
B.A., University of Cambridge, 1964; Ph.D.,
1967. Robert Andrews Millikan Research Fel-
low, Caltech, 1970-71; Assistant Professor,
1971-74; Associate Professor, 1974-79; Pro-
fessor, 1979-; Dean, 1983—; Executive Officer
for Theoretical Physics, 1981-83.

Joel N. Franklin, Ph.D., Professor of Applied
Mathematics
B.S., Stanford University, 1950; Ph.D., 1953.
Associate Professor of Applied Mechanics, Cal-
tech, 1957-65; Professor of Applied Science,
1965-69; Professor of Applied Mathematics,
1969 .

Roberta Rachel Franks, Ph.D., Research
Fellow in Biology

B.A., Brandeis University, 1977; Ph.D., Uni-
versity of Florida, 1983. Caltech, 1984 - 86.

Steven Clark Frautschi, Ph.D., Professor of
Theoretical Physics
A.B., Harvard College, 1954; Ph.D., Stanford
University, 1958. Assistant Professor, Caltech,
1962-64; Associate Professor, 1964-66; Pro-
fessor, 1966—.

Dominique M. Freeman, Ph.D., James G.
Boswell Research Fellow in Chemistry
B.Sc., Queen Elizabeth College (London), 1981;
Ph.D., University of Oxford, 1984. Caltech,
1984-85.

Alexander H. Frey, Ph.D., Visiting Associate
in Computer Science
B.A., Haverford College, 1955; Ph.D., Univer-
sity of Washington (Seattle), 1960. Senior Engi-
neer, Academic Information Systems Group, Los
Angeles Science Center, IBM, 1960-. Caitech,
1982-83; 1984 - 85.

Richard Gerd Froese, Ph.D., Bateman
Research Instructor in Mathematics

B.Sc.. University of Manitoba, 1979; Ph.D.,
University of Virginia, 1983. Caltech, 1983—.

Karl Joseph Fryxell, Ph.D., Research Fellow
in Biology
B.A., B.S., University of Texas, 1976; Ph.D.,
Caltech, 1983. Research Fellow, 1983-85.

Francesco Fucito, Ph.D., Weingart Fellow in
Theoretical Physics
Ph.D., University of Rome, 1980. Caltech,
1982-85.

Keiko Fukada, M.D., Ph.D., Research
Fellow in Biology

M.D., University of Tokyo, 1972; Ph.D., Uni-
versity of California (San Diego), 1979. Cal-
tech, 1983-86.

Francis Brock Fuller, Ph.D., Professor of
Mathematics
A.B., Princeton University, 1949; M.A., 1950;
Ph.D., 1952. Research Fellow, Caltech, 1952-55;
Assistant Professor, 1955-59; Associate Profes-
sor, 1959-66; Professor, 1966—.

Wojtek Furmanski, Ph.D., Senior Research
Fellow in Physics

B.S., University of Cracow, 1973; Ph.D., Jagel-
lonian University, 1977. Caltech, 1983—.

Francisco Garcia-Benitez, Dr.Ing., Visiting
Associate in Aeronautics
Ing., Sevilla University (Spain), 1978; Dr.Ing.,
Madrid University, 1981. Researcher, 1983-.
Caltech, 1984-85.

Crispin William Gardiner, Ph.D., Visiting
Associate in Theoretical Physics
B.Sc., University of Auckland, 1964; M.Sc.,
1965; Ph.D., University of Oxford, 1968. Reader
in Physics, University of Waikato, 1978—. Cal-
tech, 1984 -85.

Leonard Isaac Garfinkel, Ph.D., Research
Fellow in Chemistry
B.A., Johns Hopkins University, 1976; M.S.,
1978; Ph.D., Albert Einstein College of Medi-
cine, 1982. Caltech, 1982—85.

Janetta Mary Garrett, Ph.D., Research
Fellow in Biology
B.Sc., North East Surrey College of Technology
(England), 1977; M.Sc., Trent University (Can-
ada), 1979; Ph.D., Texas A&M University, 1983.
Caltech, 1983-86.

Barbara Garrison, Ph.D., Visiting Associate
in Chemistry
B.S., Arizona State University, 1971; Ph.D.,
University of California, 1975. Associate Pro-
fessor, Pennsylvania State University, 1982-.
Caltech, 1985-86.
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Dale Everett Gary, Ph.D., Research Fellow in
Astrophysics
B.S., University of Michigan, 1976; Ph.D.,
University of Colorado, 1982. Research Fellow,
Caltech, 1982-85.

John Philip Wellesley Gaskell, Ph.D.,
Litt.D., Professor of Literature
B.A., King’s College, University of Cambridge,
1949; Ph.D., 1956; Litt.D., 1980. Caltech,
1983-.

George Rousetos Gavalas, Ph.D., Professor
of Chemical Engineering
B.S., Technical University of Athens, 1958; M.S.,
University of Minnesota, 1962; Ph.D., 1964.
Assistant Professor, Caltech, 1964—67; Asso-
ciate Professor, 1967-75; Professor, 1975—.

Krzysztof Gawedzki, Ph.D., Habil., Visiting
Associate in Mathematics
M.S., Warsaw University, 1969; Ph.D., 1971;
Habil., 1975. Researcher, C.N.R.S., 1982-.
Caltech, 1984 -85.

Fred M. Gelbard, Ph.D., Visiting Associate
in Chemical Engineering
B.S., Massachusetts Institute of Technology,
1974; M.S., Caltech, 1975; Ph.D., 1978.
Research Engineer, Chevron Oil Field Research
Company, 1981-. Visiting Associate, Caltech,
1982-83; 1984 -85.

Murray Gell-Mann, Ph.D., Sc.D., Nobel
Laureate, Robert Andrews Millikan
Professor of Theoretical Physics
B.S., Yale University, 1948; Ph.D., Massachu-
setts Institute of Technology, 1950; Sc.D.h.c.,
Columbia University; University of Cambridge;
University of Chicago; University of Illinois;
University of Utah; Wesleyan University; Yale
University. Associate Professor, Caltech,
1955-56; Professor, 1956-67; Millikan Profes-
sor, 1967-.

Richard A. Gentry, Ph.D., Visiting Associate
in Aeronautics
B.S., San Jose State College, 1955; M.S., Uni-
versity of Oklahoma, 1959; Ph.D., New Mexico
State University, 1962. Gas Centrifuge Project
Leader, University of California, Los Alamos
National Laboratory, 1981-. Caltech, 1985-86.

Thomas Loewen Gibson, Ph.D., Research
Fellow in Chemistry
B.S., Cameron University, 1977; Ph.D., Uni-
versity of Oklahoma, 1982. Caltech, 1982-85.
Vernon Charles Gibson, Ph.D., Research
Fellow in Chemistry
B.Sc., University of Sheffield (England), 1980;

Ph.D., University of Oxford, 1984. Caltech,
1984 -86.

Horace Nathaniel Gilbert, M.B.A., D.B.A.,
Professor of Business Economics, Emeritus
A.B., University of Washington, 1923; M.B.A_,
Harvard University, 1926; D.B.A.h.c., South
Dakota School of Mines and Technology. Assis-
tant Professor, Caltech, 1929-30; Associate
Professor, 1930-47; Professor, 1947-69; Pro-
fessor Emeritus, 1969-.

Thomas Wayne Gilligan, Ph.D., Assistant
Professor of Economics

B.A., University of Oklahoma, 1979; Ph.D.,
Washington University, 1984. Caltech, 1984 —.

Chery! Fallon Giuliano, Ph.D., Lecturer in
Basic English Composition
B.A., New York University, 1969; M.A.T., Uni-
versity of Chicago, 1973; Ph.D., 1982. Caltech,
1982,

Jon Alan Gjerde, Ph.D., Mellon Postdoctoral
Instructor in History
B.A., University of Northern Iowa, 1975; M.S.,
University of Minnesota, 1978; Ph.D., 1982.
Caltech, 1983-.

Henry D. Glass, Ph.D., Research Fellow in
Physics
B.S., Rensselaer Polytechnic Institute, 1978;
M.A., State University of New York (Stony
Brook), 1980; Ph.D., 1985. Caltech, 1985 86.

M. Michael Glovsky, M.D., Visiting

Associate in Chemistry

B.S., Tufts University, 1975; M.D., Tufts Med-
ical School, 1962. Chief, Department of Allergy
and Clinical Immunology, Kaiser Permanente
Medical Group, 1974 —; Associate Clinical Pro-
fessor of Medicine, University of California (Los
Angeles), 1976—. Caltech, 1977-84. 1985-86.

William Andrew Goddard III, Ph.D., Charles
and Mary Ferkel Professor of Chemistry
and Applied Physics
B.S., University of California (Los Angeles),
1960; Ph.D., Caltech, 1965. Noyes Research
Fellow in Chemistry, 1964 — 66; Noyes Research
Instructor, 1966-67; Assistant Professor of
Theoretical Chemistry, 1967—71; Associate Pro-
fessor, 1971-74; Professor, 1974 -78; Professor
of Chemistry and Applied Physics, 197884,
Ferkel Professor, 1984 —.

Moshe Goldberg, Ph.D., Visiting Associate
in Mathematics
B.Sc., Tel-Aviv University, 1965; M.Sc., 1970;
Ph.D., 1973. Senior Lecturer, Tel-Aviv Univer-
sity, 1979—. Caltech, 1985-86.

Marvin Leonard Goldberger, Ph.D., Sc.D.,
D.H.L., LL.D., President; Professor of
Theoretical Physics
(See page 294)
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Alan Leigh Goldin, M.D., Ph.D., Research
Fellow in Chemistry
A.B., Dartmouth College, 1976; M.D., Univer-
sity of Michigan, 1983; Ph.D., 1983. Caltech,
1983 -86.

Peter Martin Goldreich, Ph.D., Lee A.
DuBridge Professor of Astrophysics and
Planetary Physics
B.S., Cornell University, 1960; Ph.D., 1963.
Associate Professor of Planetary Science and
Astronomy, Caltech, 1966-69; Professor,
1969-81; DuBridge Professor of Astrophysics
and Planetary Physics, 1981-.

Ilan Golecki, Ph.D., Visiting Associate in
Applied Physics
B.Sc., Technion (Israel), 1970; M.Sc., 1974;
Ph.D., University of Neuchatel (Switzerland),
1978. Research Scientist, Rockwell Interna-

tional, 1979—. Research Fellow, Caltech,
1978-79; Visiting Associate, 1979-84;
1985-86.

Ricardo Gomez, Ph.D., Professor of Physics
S.B., Massachusetts Institute of Technology,
1953; Ph.D., 1956. Research Fellow, Caltech,
1956-59; Senior Research Fellow, 1959-71;
Associate Professor, 1971-77; Professor, 1977—.

Marvin Mark Goodgame, Ph.D., Research

Fellow in Chemistry

B.S., Louisiana Technical University, 1975;
Ph.D., Caltech, 1984. Research Fellow,
1984 -86.

John Jeremy Goodman, Ph.D., Bantrell
Research Fellow in Astrophysics

A.B., Harvard University, 1978; Ph.D.,
Princeton University, 1983. Caltech, 1983 -86.

Rodney M.E Goodman, Ph.D., Associate
Professor of Electrical Engineering

B.Sc., Leeds University, 1968; Ph.D., Univer-
sity of Kent, 1975, Caltech, 1985-.

David Louis Goodstein, Ph.D., Professor of

Physics and Applied Physics

B.S., Brooklyn College, 1960; Ph.D., Univer-
sity of Washington, 1965. Research Fellow in
Physics, Caltech, 1966-67; Assistant Profes-
sor, 1967-71; Associate Professor, 1971-75;
Associate Professor of Physics and Applied
Physics, 1975-76; Professor, 1976-.

Judith R. Goodstein, Ph.D., Faculty

Associate in History

B.A., Brooklyn College, 1960; Ph.D., Univer-
sity of Washington, 1969. Caltech, 1982-.

Thomas D. Gottschalk, Ph.D., Senior
Research Associate in Theoretical Physics
and Lecturer in Physics
B.S., Michigan State University, 1973; Ph.D.,
University of Wisconsin, 1978. Research Feliow
in Theoretical Physics, Caltech, 1980-83; Se-
nior Research Fetlow, 1983-85; Lecturer in
Physics, 1984-. Senior Research Associate,
1985,

Roy Walter Gould, Ph.D., Simon Ramo
Professor of Engineering
B.S., Caltech, 1949; M.S., Stanford University,
1950; Ph.D., Caltech, 1956. Assistant Professor
of Electrical Engineering, 1955-58; Associate
Professor, 1958-60; Associate Professor of
Electrical Engineering and Physics, 1960-62;
Professor, 1962~ 74; Professor of Applied Phys-
ics, 1974 -80; Ramo Professor of Engineering,
1980-; Executive Officer for Applied Physics,
1973-79; Chairman of the Division of Engi-
neering and Applied Science, 1979-85.

Joan M. Goverman, Ph.D., Research Fellow
in Biology
B.A., Brandeis University, 1975; Ph.D., Uni-
versity of California (Los Angeles), 1981. Cal-
tech, 1984 -86.

Peter Grasmann, Dr.rer.Pol., Visiting
Associate in Economics

Dr.rer.Pol., University of Munich, 1983. Hypo-
Bank (Munich), 1984 —. Caltech, 1985-86.

Harry Barkus Gray, Ph.D., D.Sc., Arnold O.

Beckman Professor of Chemistry

B.S., Western Kentucky College, 1957; Ph.D.,
Northwestern University, 1960; D.Sc.h.c.,
Northwestern University. Visiting Professor of
Inorganic Chemistry, Caltech, 1965; Professor
of Chemistry, 1966—81; William R. Kenan, Jr.
Professor, 1976—81; Beckman Professor, 1981—;
Chairman of the Division of Chemistry and
Chemical Engineering, 1978-84.

Elizabeth Joan Grayhack, Ph.D., Visiting
Associate in Biology
B.A., Lawrence University, 1974; Ph.D., Cor-
nell University, 1981. Research Fellow, Univer-
sity of California (San Francisco), 1984—. Cal-
tech, 1985-86.

Philip Richard Green, Ph.D., Research
Fellow in Biology
B.A., Knox College, 1978; Ph.D., Duke Uni-
versity, 1983. Caltech, 1984 -86.

Jesse L. Greenstein, Ph.D., Lee A. DuBridge
Professor of Astrophysics, Emeritus
A.B., Harvard College, 1929; A.M., Harvard
University, 1930; Ph.D., 1937. Associate Pro-
fessor, Caltech, 1948-49; Professor, 1949-70;
DuBridge Professor, 1970-80; DuBridge Pro-
fessor Emeritus, 1980—; Executive Officer for
Astronomy, 1964-72.
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David M. Grether, Ph.D., Professor of
Economics; Chairman of the Division of
the Humanities and Social Sciences
B.S., University of California, 1960; Ph.D.,
Stanford University, 1969. Associate Professor,
Caltech, 1970-75; Professor, 1975~; Executive
Officer for Social Sciences, 1978-82; Chair-
man, 1982—.

Benjamin Grinstein, Ph.D., Tolman Research
Fellow in Theoretical Physics
M.S., Centro de Investigacion (Mexico), 1980;
Ph.D., Harvard University 1984. Caltech,
1984 - 86.

Daniel Grosjean, Ph.D., Visiting Associate in
Chemical Engineering
M.A., University of Paris, 1964; Ph.D., 1971.
Program Manager, Statewide Air Pollution
Research Center, University of California (Riv-
erside), 1978—. Research Fellow in Environ-
mental Science, Caltech, 1973-75; Visiting
Associate in Chemical Engineering, 1979-80;
1980-84; 1985-86.

Karl-Heinz Grosse Brinkhaus, Ph.D.,
Research Fellow in Chemistry
Ph.D., University of Bonn (Germany), 1984.
Caltech, 1984 -85,

Robert H. Grubbs, Ph.D., Professor of
Chemistry
B.S., University of Florida, 1963; M.S., 1965;
Ph.D., Columbia University, 1968. Caltech,
1978-.

Thomas Frederick Guarr, Ph.D., Research
Fellow in Chemistry
B.A., Benedictine College, 1979; M.S., 1981;
Ph.D., University of Rochester, 1984. Caltech,
1984 -86.

James Edward Gunn, Ph.D., Visiting
Associate in Astronomy
B.A., Rice University, 1961; Ph.D., Caltech,
1965. Professor, Princeton University, 1980—.
Professor, Caltech, 1970-80; Visiting Associ-
ate, 1980-84; 1985-86.

Alison Marion Gurney, Ph.D., Research
Fellow in Biology

B.Sc., University of Aberdeen (Scotland), 1979;
Ph.D., University College (London), 1982. Cai-
tech, 1983-86.
Bertil Gustafsson, Ph.D., Docent, Visiting
Associate in Applied Mathematics
B.Sc., Uppsala University, 1963; M.Sc., 1968;
Ph.D., 1971; Docent., 1971. Professor, 1982—.
Visiting Associate, Caltech, 1980; 1984 —85.
Carlos T.V. Gutierrez, Ph.D., Visiting
Associate in Mathematics
M.Sc., Instituto de Matematica Pura e Aplicada

(Brazil), 1971; Ph.D., 1974. Associate Profes-
sor, 1979-. Caltech, 1984 -85.

Regina W. Haars, Ph.D., Research Fellow in
Biology
M.S., University of Heidelberg, 1975; Ph.D.,
1980. Caltech, 1984 -85.

Peter K. Haff, Ph.D., Senior Research
Associate in Physics
A.B., Harvard College, 1966; Ph.D., University
of Virginia, 1970. Visiting Associate, Caltech,
1979-80; Research Associate, 1980-81; Se-
nior Research Associate, 1981,

Bradford H. Hager, Ph.D., Associate
Professor of Geophysics
B.A., Ambherst College, 1972; A.M., Harvard
University, 1976, Ph.D., 1978. Assistant Pro-
fessor, Caltech, 1980-85; Associate Professor,
1985-.

John Franklin Hall, Ph.D., Assistant
Professor of Civil Engineering
B.S., West Virginia University, 1972; M.S.,
University of Illinois, 1973; Ph.D., University
of California, 1980. Research Fellow, Caltech,
1980-83; Lecturer, 1981-83; Assistant Profes-
sor, 1983—.

Marshall Hall, Ph.D., IBM Professor of
Mathematics, Emeritus
B.A., Yale University, 1932; Ph.D., 1936. Pro-
fessor of Mathematics, Caltech, 1957-73; IBM
Professor, 1973-81; IBM Professor Emeritus,
1981-; Executive Officer for Mathematics,
1966-69.

Charles R. Hamilton, Ph.D., Senior Research
Associate in Biology
B.S., University of the South, 1957; Ph.D., Cal-
tech, 1964. Research Fellow, 1964-66; Senior
Research Fellow, 1971-74; Research Associate,
1974--81; Senior Research Associate, 1981—.

Philip James Hanlon, Ph.D., Bantrell
Research Fellow in Mathematics

A.B., Dartmouth College, 1977; Ph.D., Cal-
tech, 1981. Research Fellow, 1983-86.

David Garrison Harkrider, Ph.D., Professor
of Geophysics
B.A., Rice University, 1953; M A, 1957; Ph.D.,
Caltech, 1963. Associate Professor, 1970-79;
Professor, 1979—; Associate Director, Seismo-
logical Laboratory, 1977,

Dale A. Harris, Ph.D., Lecturer in Electrical
Engineering
B.S., University of Texas (Austin), 1968; M.S.,

University of California, 1969; Ph.D., 1972.
Caltech, 1984-85.
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Earl Gilbert Harrison, M.D., Visiting
Associate in Chemical Engineering
B.S., lowa State University, 1957, M.D., State
University of lowa Medical School, 1961.
Research Affiliate, Jet Propulsion Laboratory,
1972-; Associate Professor of Medicine, Los
Angeles County-University of Southern Cali-
fornia Medical Center and Director of the Car-
diac Clinics, 1971-. Caltech, 1976-84; 1985-86.

Stephen Henry Hartzell, Ph.D., Visiting
Associate in Geophysics
B.A., University of California (San Diego), 1973;
Ph.D., Scripps Institute of Oceanography, 1978.
Geophysicist, U.S. Geological Survey, 1981-.
Caltech, 1984-85.

John Frederick Hawley, Ph.D., Bantrell
Research Fellow in Theoretical
Astrophysics
B A., Haverford College, 1980; M.S_, Univer-
sity of Illinois, 1982; Ph.D., 1984. Caltech,
1984 -86.

Thomas Harrison Heaton, Ph.D., Visiting
Associate in Geophysics
B.S., Indiana University, 1972; Ph.D., Caltech,
1978. U.S. Geological Survey, 1979, Visiting
Associate, Caltech, 1978-83; 1984-85.

Gerhard Christian Hegerfeldt, Dr.rer.Nat.,
Visiting Associate in Mathematical Physics
Dr.rer.Nat., University of Marburg (West Ger-
many), 1966. Professor, University of Gottin-
gen, 1974~ Caltech, 1984-8S.

Donald Vincent Helmberger, Ph.D.,
Professor of Geophysics
B.S., University of Minnesota, 1961; M.S..
University of California (San Diego), 1965;
Ph.D., 1967, Assistant Professor, Caltech,
1970-74; Associate Professor, 1974--79; Pro-
fessor, 1979~

Michael E. Henderson, Ph.D., Research
Fellow in Applied Mathematics

B.S., Pennsylvania State University, 1980; Ph.D.,
Caltech, 1984, Research Fellow, 1984-85.

Polly Johnson Henninger, Ph.D., Visiting

Associate in Biology

B.A., Indiana University, 1967; B.A., Pomona
College, 1977; M.A., University of Toronto,
1969; Ph.D., University of Alberta, 1982.
Research Fellow, Caltech, 1982—84. Assistant
Professor, Pitzer College. 1984-. Caltech,
1984-85.

Eric Herbolzheimer, Ph.D., Assistant
Professor of Chemical Engineering
B.S.E., Princeton University, 1975; M.S., Stan-

ford University, 1976; Ph.D., 1979. Caltech,
1980-.

John Didrik Hestenes, Ph.D., Visiting
Associate in Biology and Applied Science
B.A., University of California (Santa Barbara),
1959; M.A_, 1963; Ph.D., University of Wash-
ington (Seattle), 1973. Technical Group Super-
visor, Jet Propulsion Laboratory, 1978—. Cal-
tech, 1983-84; 1985--86.

Jeffrey Hester, Ph.D., Research Fellow in
Planetary Science and Astronomy
B.S., Rice University, 1980; M.S., 1983; Ph.D.,
1985. Caltech, 1985-86.

Horst Hinssen, D.Sc., Visiting Associate in
Biology
Dipi., University of Bonn, 1971; D.Sc., 1981.
Research Fellow, Institute of Molecular Biology,
Austrian Academy of Sciences, 1982—. Caltech,
1985-86.

David R. Hinton, M.D., Visiting Associate in
Biology
M.D., University of Toronto, 1978. Caltech,
1985-86.

David George Hitlin, Ph.D., Associate
Professor of Physics
B.A., Columbia University, 1963; M.A ., 1965;
Ph.D., 1968. Caltech, 1979—.

Philip Thomas Hoffman, Ph.D., Associate
Professor of History and Social Science
A.B., Harvard College, 1969; M. A., University
of California, 1971; Ph.D., Yale University, 1979.
Lecturer in History, Caltech, 1980-81; Instruc-
tor, 1981-82; Assistant Professor, 1982-84;
Associate Professor of History and Social Sci-
ence, 1984,

Michael Robert Hoffmann, Ph.D., Associate
Professor of Environmental Engineering
Science

B.A., Northwestern University, 1968; Ph.D.,
Brown University, 1974. Caltech, 1982-.

Maria Hoffmann-Ostenhof, Ph.D., Visiting
Associate in Mathematics
Ph.D., University of Vienna, 1973. Caltech,
1984-85.

Thomas Hoffmann-Ostenhof, Ph.D., Habil.,
Visiting Associate in Mathematics
Ph.D,, University of Vienna, 1974; Habil., 1981.
Caltech, 1984-85.

Craig James Hogan, Ph.D., Bantrell
Research Fellow in Theoretical
Astrophysics
B.A., Harvard University, 1976; Ph.D., Uni-
versity of Cambridge, 1980. Caltech, 1982-85.

Barbara Ann Holshouser, Ph.D., Visiting
Associate in Chemistry
B.S., Purdue University, 1974; M.S_, University
of Michigan, 1975; Ph.D., 1983. Assistant
Physicist, Loma Linda University, 1976—. Cal-
tech, 1984-86.
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Satoru Honda, Ph.D., Research Fellow in
Geophysics
B.E., University of Okayama (Japan), 1974;
M.S., University of Tokyo, 1980; Ph.D., 1983.
Caltech, 1985-86.

Eric Scott Hood, Ph.D., Research Fellow in
Chemistry
B.A., University of North Carolina, 1979; Ph.D.,
University of California (Santa Barbara), 1983.
Caltech, 1984 -86.

Leroy E. Hood, M.D., Ph.D., Ethel Wilson
Bowles and Robert Bowles Professor of
Biology,; Chairman of the Division of
Biology
B.S., Caitech, 1960; M.D., Johns Hopkins Uni-
versity, 1964; Ph.D., Caltech, 1968. Assistant
Professor of Biology, 1970-73; Associate Pro-
fessor, 1973-75; Professor, 1975-77; Bowles
Professor, 1977-; Chairman, 1980-.

John J. Hopfield, Ph.D., Roscoe G.
Dickinson Professor of Chemistry and
Biology
A.B., Swarthmore College, 1954; Ph.D., Cor-
nell University, 1958. Caltech, 1980-.

Cornelius Oliver Horgan, Ph.D., Visiting
Professor of Applied Mechanics
B.Sc., National University (Ireland), 1964;
M.Sc., 1965; Ph.D., Caltech, 1970. Professor
of Mechanics, Michigan State University, 1980—;
@djunct Professor of Mathematics, 1982-. Cal-
tech, 1984-85.

Norman H. Horowitz, Ph.D., Professor of

Biology, Emeritus

B.S., University of Pittsburgh, 1936; Ph.D.,
Caltech, 1939. Research Fellow, 1940-42; Se-
nior Research Fellow, 1946-47: Associate Pro-
fessor, 1947-53; Professor, 1953-82; Professor
Emeritus, 1982-; Executive Officer for Biology,
1971-76; Acting Chairman, Division of Biol-
ogy, 1973; Chairman, 1977-80.

Zdenek Hostomsky, Ph.D., Research Fellow
in Biology
B.S., Charles University (Prague), 1976; Ph.D.,
Czechoslovak Academy of Science, 1983. Cal-
tech, 1985-86.

Jane Houldsworth, Ph.D., Research Fellow in
Biology

B.S., University of Queensland (Australia), 1978;
Ph.D., 1983. Caltech, 1984-86.

Robert Melvin Housley, Ph.D., Visiting
Professor of Physics
B.A., Reed College, 1956; Ph.D., University of
Washington (Seattle), 1964. Member Technical
Staff, Rogkwell International Science Center,
1966—. Caltech, 1984 -85.

George W. Housner, Ph.D., Carl F Braun
Professor of Engineering, Emeritus
B.S., University of Michigan, 1933; M.S., Cal-
tech, 1934; Ph.D., 1941. Assistant Professor,
1945-49; Associate Professor, 1949-53; Pro-
fessor, 1953-74; Braun Professor, 1974-81;
Braun Professor Emeritus, 1981-.

Donald E. Hudson, Ph.D., Professor of
Mechanical Engineering and Applied
Mechanics, Emeritus
B.S., Caltech, 1938; M.S., 1939; Ph.D., 1942.
Instructor of Machine Design, 1942-43; Assis-
tant Professor of Mechanical Engineering,
1943-49; Associate Professor, 1949-55; Pro-
fessor, 1955-63; Professor of Mechanical Engi-
neering and Applied Mechanics, 1963—81; Pro-
fessor Emeritus, 1981-.

Edward Wesley Hughes, Ph.D., Senior
Research Associate in Chemistry, Emeritus
B.Chem., Cornell University, 1924; Ph.D., 1935.
Research Fellow, Caltech, 1938-43; Senior
Research Fellow, 1945-46; Research Associate,
1946-74; Senior Research Associate Emeritus,
1974-.

Jean Humblet, D.Sc., Visiting Associate in
Physics
D.Sc., University of Liege, 1943. Professor,
1958-1983; Emeritus Professor, 1983~. Research

Fellow, Caltech, 1952-53; 1960-61; Research
Associate, 1964-65; Visiting Associate, 1969;

1972; 1974; 1977, 1980; 1982-83; 1984,
1985-86.

Stephen Warren Hunt III, Ph.D., Research
Fellow in Biology

B.S., University of Maryland, 1975; Ph.D.,
University of Pittsburgh, 1983. Caltech,
1983-85.

Andrew Thompson Hunter, Ph.D., Visiting
Associate in Applied Physics
B.S., Colorado School of Mines, 1976; Ph.D.,
Caltech, 1981. Hughes Research Laboratories,
1981-. Visiting Associate, Caltech, 1983;
1984-86. )

Stirling L. Huntley, Ph.D., Lecturer in
Drama; Associate Dean of Graduate
Studies; Director of Admissions
B.A., University of California (Los Angeles),
1945; M.S., 1949; Ph.D., Stanford University,
1956. Associate Dean of Graduate Studies, Cal-
tech, 1971; Lecturer, 1973; Director of Admis-
sions and Financial Aid, 1973-76; Director of
Admissions, 1976—.

Theodore P. Hurwitz, J.D., LL.M., Vice

President for Institute Relations

B.A., University of lowa, 1958; J.D., Boston
University, 1961; LL.M., DePaul University,
1981. Caltech, 1985-.

Ian D. Hutcheon, Ph.D., Senior Research

Associate in Geochemistry

B.A., Occidental College. 1969; Ph.D., Uni-
versity of California, 1975. Caltech, 1983 —.
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Edward Hutchings Jr., B.A., Lecturer in
Journalism

B.A., Dartmouth College, 1933. Editor of Engi-
neering & Science, Caltech, 1948-79; Lecturer,

1952—; Director of Institute Publications,
1964-74.

Helena H. Hwu, Ph.D.., Research Fellow in
Biology

B.S., National Taiwan University, 1972; M.S.,
1975; Ph.D., University of Texas, 1984. Cal-
tech, 1984 -85.

David Hyde, Ph.D., Research Fellow in
Biology
B.S., Michigan State University, 1980; Ph.D.,
Pennsylvania State University, 1984. Caltech,
1985-86.

Hidefumi Ibe, Ph.D., Visiting Associate in
Applied Physics
B.S., Kyoto University (Japan), 1975; Ph.D.,
University of Osaka (Japan), 1985. Researcher,
Energy Research Laboratory, Hitachi, Ltd.,
1985—. Caltech, 1985-86.

Jorg Imberger, Ph.D., Sherman Fairchild
Distinguished Scholar
B.C.E., University of Melbourne (Australia),
1963; M.Eng.Sc., University of Western Aus-
tralia, 1966; Ph.D., University of California,
1970. Professor of Civil Engineering, University
of Western Australia, 1978—. Caltech, 1985-86.

Christopher Davis Impey, Ph.D., Weingart
Fellow in Astronomy
B.Sc., Imperial College (London), 1977; Ph.D.,
University of Edinburgh, 1981. Caltech,
1983-86.

Andrew Perry Ingersoll, Ph.D., Professor of
Planetary Science
B.A., Amherst College, 1960; A.M., Harvard
University, 1961; Ph.D., 1966. Assistant Pro-
fessor, Caltech, 1966-71; Associate Professor,
1971--76; Professor, 1976—.

Takeshi Inoue, M.E., Visiting Associate in
Chemistry
B.E., Kyoto University (Japan), 1978; M.E.,
1980. Researcher, Sekisui Chemical Co., 1980—.
Caltech, 1984-85.

Muhammed Zafar Igbal, Ph.D., Research

Fellow in Physics

B.S., University of Dhaka (Bangladesh), 1975;
M.S., 1976; Ph.D., University of Washington
(Seattle), 1982. Caltech, 1983-86.

Robert Ellsworth Ireland, Ph.D., Professor of
Organic Chemistry; Executive Officer for
Chemistry
B.A., Amherst College, 1951; M.S., University
of Wisconsin, 1953; Ph.D., 1954. Caitech, 1965~;
Executive Officer, 1984 —.

Linda Eileen Iverson, Ph.D., Research
Fellow in Biology
B.A., University of Colorado, 1978; Ph.D.,
University of California (San Diego), 1983. Cal-
tech, 1983-85.

Wilfred Dean Iwan, Ph.D., Professor of
Applied Mechanics; Executive Officer for
Civil Engineering and Applied Mechanics
B.S., Caltech, 1957, M.S_, 1958; Ph.D., 1961.
Assistant Professor, 1964 -67; Associate Profes-
sor, 1967-72; Professor, 1972 —; Executive Offi-
cer, 1980—.

Denley Bruce Jacobson, Ph.D., Research
Fellow in Chemistry
B.A., Augustana College, 1978; Ph.D., Purdue
University, 1984. Caltech, 1984-85.

Kenneth Carl Janda, Ph.D., Assistant
Professor of Chemistry
A.B., Hope College, 1973; A.M., Harvard Uni-
versity, 1975; Ph.D., 1977. Arthur Amos Noyes
Instructor in Chemical Physics, Caltech,
1978--80; Assistant Professor of Chemistry,
1980-.

Peter A.E.M. Janssen, Ph.D., Visiting

Associate in Applied Mathematics

M.Sc., University of Technology (Eindhoven),
1976; Ph.D., 1979. Royal Netherlands Meteor-
ological Institute, 1979-. Bateman Research
Instructor in Mathematics, Caltech, 1979-81;
Visiting Associate in Applied Mathematics, 1981;
1984-85.

Gotam Kumar Jarori, Ph.D., Research Fellow
in Chemistry
B.Sc., University of Udaipur (India), 1974;
M.S.C., University of Baroda, 1976; Ph.D.,
University of Bombay, 1983. Caltech, 1984 —86.

Paul Christian Jennings, Ph.D., Professor of
Civil Engineering and Applied Mechanics,
Chairman of the Division of Engineering
and Applied Science
B.S., Colorado State University, 1958; M.S.,
Caltech, 1960; Ph.D., 1963. Research Fellow in
Civil Engineering, 1965; Assistant Professor of
Applied Mechanics, 1966-68; Associate Pro-
fessor, 1968-72; Professor, 1972—77; Professor
of Civil Engineering and Applied Mechanics,
1977-; Executive Officer for Civil Engineering
and Applied Mechanics, 1975-80. Chairman,
1985-.

Qiu Jin, B.Sc., Visiting Associate in
Chemistry

B.Sc., Beijing Normal University, 1978. Head,
Physical Chemistry Laboratory, 1978-. Cal-
tech, 1984-85.

Deng Jinfu, B.S., Visiting Associate in
Petrology

B.S., Beijing College of Geology, 1956. Chair-
man of the Department of Mineralogy, Petrology
and Geochemistry, 1984, Caltech, 1985-86.
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Carl Edward Johnson, Ph.D., Visiting
Associate in Geophysics
S.B., Massachusetts Institute of Technology,
1972; S.M., 1972; Ph.D., Caltech, 1979. Proj-
ect Chief, U.S. Geological Survey, 1979-. Vis-
iting Associate, Caltech, 1979-83; 1984-85.

Lianna Marie Johnson, Ph.D., Research
Fellow in Chemistry
B.A., University of Colorado, 1978; Ph.D.,

University of Wisconsin, 1983. Caltech,
1983-85.

Reid Colt Johnson, Ph.D., Research Fellow
in Biology

B.S., University of South Carolina, 1978; Ph.D.,
University of Wisconsin, 1983. Caltech,
1983-85.

Torrence V. Johnson, Ph.D., Visiting

Associate in Planetary Science

B.S., Washington University, 1966; Ph.D., Cal-
tech, 1970. Group Supervisor, Optical Astron-
omy Group, Jet Propulsion Laboratory, 1974—;
Project Scientist (Galileo), 1977—; Senior
Research Scientist, 1980—. Visiting Associate
Professor, Caltech, 1981-83; Visiting Associ-
ate, 1983-,

William Lewis Johnson, Ph.D., Professor of

Materials Science
B.A., Hamilton College, 1970; Ph.D., Caltech,
1975. Assistant Professor, 1977—80; Associate
Professor, 1980—84; Professor, 1984—.

Alan Dana Johnston, Ph.D., Research Fellow
in Experimental Petrology
B.Sc., Bates College, 1976; M.Sc., University

of Minnesota, 1978; Ph.D., 1983. Caltech,
1985-86.

Debra Jonas, M.A., Lecturer in English as a
Second Language

B.S., Southern Illinois University, 1975; M. A,
1977. Caltech, 1984-85.

Louis Winchester Jones, A.B., Dean of

Admissions, Emeritus

A.B., Princeton University, 1922. Instructor in
English, Caltech, 1925—-37; Assistant Professor,
1937-43; Associate Professor, 1943-68; Regis-
trar, 1942 -52; Dean of Admissions; Director of
Undergraduate Scholarships, 1937-68; Dean
Emeritus, 1968—.

Lucile Merrill Jones, Ph.D., Visiting
Associate in Geophysics
A.B., Brown University, 1976; Ph.D., Massa-
chusetts Institute of Technology, 1981. Research
Associate, U.S. Geological Survey, 1984—. Vis-
iting Associate, 1984-85.

William Thomas Jones, Ph.D., Professor of
Philosophy
A.B., Swarthmore College, 1931; B.Litt., Uni-
versity of Oxford, 1933; A.M., Princeton Uni-
versity, 1936; Ph.D., 1937. Visiting Professor,
Caltech, 1970-72; Andrew W. Mellon Profes-
sor, 1972-73; Professor, 1973 —.

Yaw-Shong Ambrose Jong, Ph.D., Research
Fellow in Chemistry
B.S., Chung-Hsing University (Taiwan), 1972;
M.S., Mississippi State University, 1977; Ph.D.,
Indiana University School of Medicine, 1981.
Caltech, 1983-86.

Bela Julesz, Ph.D., Visiting Professor of

Biology

Dipl., Technical University of Hungary, 1950;
Ph.D., Hungarian Academy of Sciences, 1956.
Head of the Visual Perception Research Dept.,
Bell Laboratories, 1983—. Sherman Fairchild
Distinguished Schotar, Caltech, 1977; 1978; 1979;
Visiting Professor, 1984~86.

Kazuhisa Kaede, M.S., Visiting Associate in
Applied Physics
B.S., Kyushu University (Japan), 1974; M.S_,
1976. Research Supervisor, NEC Corp. Opto-
Electronics Research Laboratories (Japan),
1983 . Caltech, 1984-85.

Robert James Kaiser, Ph.D., Research Fellow
in Biology
B.A., Kenyon College, 1976; Ph.D., Caltech,
1983. Research Fellow, 1984 -86.

James Thomas Kajiya, Ph.D., Associate
Professor of Computer Science
M.E., University of Utah, 1976; Ph.D., 1978.
Caltech, Assistant Professor, 1978-85; Associ-
ate Professor, 1985-.

Kuppuswamy Kalyanasundaram, Ph.D.,
Visiting Associate in Chemistry
B.Sc., University of Madras (India), 1969; M.Sc.,
1971; Ph.D., University of Notre Dame, 1976.
Premier Assistant-Scientific Collaborator, Ecole
Polytechnique Federale de Lausanne, 1979-.
Visiting Associate, 1985~ 86.

Walter Barclay Kamb, Ph.D., Professor of

Geology and Geophysics

B.S., Caltech, 1952; Ph.D., 1956. Assistant
Professor of Geology, 1956-60; Associate Pro-
fessor, 1960—-62; Professor, 1962—-63; Professor
of Geology and Geophysics, 1963—; Chairman,
Division of Geological and Planetary Sciences,
1972~ 83.

Hiroo Kanamori, Ph.D., Professor of
Geophysics
B.S., University of Tokyo, 1959; M.S., 1961;
Ph.D., 1964. Research Fellow, Caltech, 1965—66;
Professor, 1972—.
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Keiko Kanamori, Ph.D., Visiting Associate in
Chemistry
B.A., Tokyo University, 1962; B.S., California
State University (Los Angeles), 1976; Ph.D.,
Caltech, 1981. Postdoctoral Research Chemist,
University of California (Los Angeles), 1982—.
Visiting Associate, Caltech, 1984-85.

Alain Karma, Ph.D., Weingart Fellow in
Theoretical Physics
B.Sc., Colorado School of Mines, 1980; M.Sc.,
Iowa State University, 1982; Ph.D., University
of California (Santa Barbara), 1985. Caltech,
1985-.

Peter Kastenmayer, Ph.D., Research Fellow
in Geochemistry

Dipl., University of Regensburg (West Ger-
many), 1980; Ph.D., 1984. Caltech, 1984-86.

Anatoly Katok, Ph.D., Professor of
Mathematics
M.A., Moscow State University, 1965; Ph.D.,
1968. Caltech, 1984 —.

Karen Suzanne Katula, Ph.D., Research
Fellow in Biology
B.S., Miami University, 1973; Ph.D., North-
western University, 1978. Caltech, 1982-85.

Joseph Katz, Ph.D., Visiting Associate in
Mechanical Engineering
B.S., Tel Aviv University, 1977; M. S., Caltech,
1978; Ph.D., 1982. Assistant Professor, Purdue
University, 1983-. Caltech, 1983-85.

Ralph William Kavanagh, Ph.D., Professor
of Physics
B.A., Reed College, 1950; M. A., University of
Oregon, 1952; Ph.D., Caltech, 1956. Research
Fellow, 1956-58; Senior Research Fellow,
1958 -60; Assistant Professor, 1960—65; Asso-
ciate Professor, 1965-70; Professor, 1970—.

Sachiko Kawanami, Ph.D., Visiting Associate
in Chemistry
M.D., Kyushu University (Japan), 1966; Ph.D.,
1973. Lecturer, First Department of Internal
Medicine, Fukuoka University Hospital, 1976-.
Caltech, 1984--8S.

Alexander Sotirios Kechris, Ph.D., Professor
of Mathematics
M.S., National Technological University (Ath-
ens), 1969; Ph.D., University of California (Los
Angeles), 1972. Assistant Professor, Caltech,
1974 -76; Associate Professor, 1976-81; Pro-
fessor, 1981-,

Jocelyn B. Keene, Ph.D., Senior Research
Fellow in Physics
B.A., Wellesley College, 1970; M.S., San Diego
State College, 1973; Ph.D., University of Chi-
cago, 1980. Research Fellow, Caltech, 1981-83;
Senior Research Fellow, 1984,

Herbert Bishop Keller, Ph.D., Professor of
Applied Mathematics; Executive Officer
for Applied Mathematics
B .E.E., Georgia Institute of Technology, 1945;
M.A., New York University, 1948; Ph.D., 1954.
Visiting Professor of Applied Mathematics, Cal-
tech, 1965-66; Professor, 1967—; Executive
Officer, 1980—.

Catherine Louise Kelly, Ph.D., Mellon
Postdoctoral Instructor in History
B.A., University of Kent (Canterbury), 1974;
M.A., University of California (Los Angeles),
1978; Ph.D., 1984. Caltech, 1984 .

Mary B. Kennedy, Ph.D., Associate
Professor of Biology
B.S., St. Mary’'s College, 1969; Ph.D., Johns
Hopkins University, 1975. Assistant Professor,
Caltech, 1981-84; Associate Professor, 1984

Rosemary Gillian Kennett, Ph.D., Visiting
Associate in Physics
B.Sc., University of Nottingham (England), 1972;
Ph.D., Caltech, 1980. Assistant Professor, Cal-
ifornia State University (Northridge), 1981-.
Visiting Associate, Caltech, 1982-85.

Stephen Brian Henry Kent, Ph.D., Senior
Research Associate in Biology
B.Sc., Victoria University (New Zealand), 1968;
M.Sc., Massey University (New Zealand), 1970;
Ph.D., University of California, 1975. Caltech,
1983 -.

Gregory Ketabgian, M.D., Director of
Health Services
B.A., University of California (Los Angeles),
1959; M.D., University of Southern California
Medical School, 1963. Caltech, 1973-.

Daniel Jerome Kevles, Ph.D., Professor of
History
A.B., Princeton University, 1960; Ph.D., 1964.
Assistant Professor, Caltech, 1964—-68; Asso-
ciate Professor, 1968-78; Professor, 1978-;
Executive Officer for the Humanities, 1978-81.

Abdul Moyeen Khan, Ph.D., Visiting
Associate in Physics
B.Sc., University of Dacca (Bangladesh), 1967;
M.Sc., 1968; Ph.D., University of Sussex
(England), 1973. Associate Professor, Univer-
sity of Dacca, 1975—. Caltech, 1984-85.

Susan Werner Kieffer, Ph.D., Visiting
Associate in Geology and Fluid Mechanics

B.S., Allegheny College, 1964; M.S., Caltech,
1967, Ph.D., 1970. Geophysicist, U.S. Geolog-
ical Survey (Arizona), 1978-. Visiting Associ-
ate, Caltech, 1982-85.

Roderick D. Kiewiet, Ph.D., Associate
Professor of Political Science
B.A., University of Iowa, 1974; Ph.D., Yale

University, 1979. Assistant Professor, Caltech,
1979-82; Associate Professor, 1982—.
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Byung Suk Kim, Ph.D., Visiting Associate in
Biology
B.S., Seoul National University (Korea), 1967;
M.S., Virginia State University, 1969; Ph.D.,
University of Illinois, 1973. Associate Profes-
sor, Northwestern University, 1981-. Caltech,
1984 -85.

Kyu Han Kim, D.Sc., Visiting Associate in
Geochemistry
B.S., Yonsei University (Korea); M.Sc., 1974;
D.Sc., Nagoya University (Japan), 1981. Assis-
tant Professor, Ewha Womans University (Korea),
1982-. Caltech, 1984-85.

Christine Kinnon, Ph.D., Research Fellow in
Biology
B.Sc., University of Newcastle-upon-Tyne
(England), 1978; Ph.D., University of London,
1984. Caltech, 1984—86.

Joseph Lynn Kirschvink, Ph.D., Assistant
Professor of Geobiology

B.S., M.S., Caltech, 1975; M.A., Princeton
University, 1978; Ph.D., 1979. Caltech, 1981-.

Torbjorn Kjoberg, Dr.ing., Visiting Associate
in Earthquake Engineering
M.Sc., Norwegian Institute of Technology, 1978;
Dr.ing., 1982. Assistant Professor, Norwegian
Institute of Technology, 1982-. Caltech,
1984 -85.

Jon P. Klancher, Ph.D., Mellon Postdoctoral
Instructor in Literature
B.A., Pitzer College, 1972; M. A, University of
California (Los Angeles), 1975; Ph.D., 1980.
Caltech, 1984 -85.

Burton H. Klein, Ph.D., Professor of
Economics, Emeritus
A.B., Harvard College, 1940; Ph.D., Harvard
University, 1948. Professor, Caltech, 1967-83;
Professor Emeritus, 1983 —.

Peter E. Kloeden, Ph.D., Visiting Associate
in Applied Mathematics
B.A., Macquarie University, 1972; Ph.D., Uni-
versity of Queensland, 1975. Senior Lecturer,
Murdoch University, 1982 -. Caltech, 1984 - 85.

Joan Lily Klotz, Ph.D., Visiting Associate in
Biology
B.A., California State University (Northridge),
1967; M.S., 1970; Ph.D., University of Cali-
fornia (Los Angeles), 1973. Associate Research
Scientist, City of Hope, 1976—. Caltech,
1984 -85.

Wolfgang Gustav Knauss, Ph.D., Professor
of Aeronautics and Applied Mechanics
B.S., Caltech, 1958; M.S., 1959; Ph.D., 1963.
Research Fellow in Aeronautics, 1963-65;
Assistant Professor, 1965-69; Associate Pro-
fessor, 1969-78; Professor, 1978 - 82; Professor
of Aeronautics and Applied Mechanics, 1982-.

Joseph Lawrence Knee, Ph.D., Research
Fellow in Chemistry
B.A., State University of New York, 1979; Ph.D.,
State University of New York (Stony Brook),
1984, Caltech, 1984 - 86.

Gerhard Franz Knieper, Ph.D., Bateman
Research Instructor in Mathematics
M.Sc., University of Bonn (Germany), 1982;
Ph.D., 1985. Caltech, 1985-86.

James Kenyon Knowles, Ph.D., D.Sc.,
Professor of Applied Mechanics
B.S., Massachusetts Institute of Technology,
1952; Ph.D., 1957, D.Sc.h.c., National Univer-
sity of Ireland. Assistant Professor of Engineer-
ing and Applied Science, Caltech, 1958-61;
Associate Professor, 1961-65; Professor of
Applied Mechanics, 1965—; Academic Officer
for Applied Mechanics, 1971-75.

Joan Agnes Kobori, Ph.D., Research Fellow
in Biology
A.B., University of California, 1975; Ph.D.,
Stanford University, 1981. Caltech, 1982-85.

Joseph B. Koepfli, D. Phil., Senior Research
Associate in Chemistry, Emeritus
A.B.. Stanford University, 1924; M.A., 1925;
D.Phil., University of Oxford, 1928. Research
Associate, Caltech, 1932-72; Research Asso-
ciate Emeritus, 1972-74; Senior Research
Associate Emeritus, 1974 —.

Robert C. Y. Koh, Ph.D., Senior Research
Associate in Environmental Engineering
Science
B.S., Caltech, 1960; M.S., 1961; Ph.D., 1964.
Research Fellow, 1964 — 65; Research Associate,
1972-81; Senior Research Associate, 1981-.

Jeffrey Koller, Ph.D., Research Fellow in
Theoretical Physics
B.Sc., University of Witwatersrand (South
Africa), 1978, 1979; Ph.D., Caltech, 1984,
Research Fellow, 1984 -85.

Masakazu Konishi, Ph.D., Bing Professor of
Behavioral Biology
B.S., Hokkaido University, 1956; M.S., 1958;
Ph.D., University of California, 1963. Professor
of Biology, Caltech, 1975~ 80; Bing Professor
of Behavioral Biology, 1980~; Executive Offi-
cer for Biology, 1977-80.

Steven Elliot Koonin, Ph.D., Professor of
Theoretical Physics
B.S., Caltech, 1972; Ph.D., Massachusetts
Institute of Technology, 1975. Assistant Profes-
sor of Theoretical Physics, Caltech, 1975-78;
Associate Professor of Physics, 1978-81; Pro-
fessor of Theoretical Physics, 1981-.
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Joseph Morgan Kousser, Ph.D., Professor of
History and Social Science

A B.. Princeton University, 1965: M.Phil., Yale
University. 1968; Ph.D., 1971 Instructor in
History, Caltech, 1969-71: Assistant Professor,
1971-74; Associate Professor, 1974-79; Pro-
fessor, 1979-80; Professor of History and Social
Science, 1980—.

Gerald Holmes Kramer, Ph.D., Professor of
Political Science

B.S., Massachusetts Institute of Technology,
1959; Ph.D., 1965. Sherman Fairchild Distin-
guished Scholar, Caltech, 1980-81; Professor,
1981-.

Keith Krehbiel, Ph.D., Assistant Professor of
Political Science

B.S., University of Kansas, 1977, M.A., 1979;
M.A., University of Rochester, 1981; Ph.D.,
1982. Caltech, 1983-.

Heinz-Otto Kreiss, Dr. Tech., Docent.,
Professor of Applied Mathematics
Dipl., University of Hamburg, 1955; Lic., Royal
Institute of Technology (Sweden), 1960; Dr.Tech.,
1960; Docent, 1960. Caltech, 1978—.

Maddaly Krishna, Ph.D., Bateman Research
Instructor in Mathematics

M.Sc., University of Madras (India), 1979;
Ph.D., Indian Statistical Institute, 1985. Cal-
tech, 1985-86.

R. V. Krishnamurthy, Ph.D., Research
Fellow in Geochemistry
B.S., Utkal University (India), 1969; M.S., 1972;
Ph.D., University of Delhi (India), 1984. Cal-
tech, 1984 -85.

Mitchell Edwin Kronenberg, Ph.D.,
Research Fellow in Biology

B.A., Columbia University, 1973; Ph.D., Cal-
tech, 1983. Research Fellow, 1983-86.

Yigal Kronzon, Ph.D., Visiting Associate in
Jet Propulsion
B.S., Technion Institute of Technology (Israel),
1963; M.S., 1967; Ph.D., 1974. Senior Scien-
tist, Israel Ministry of Defense, 1977-. Caltech,
198485,

Toshi Kubota, Ph.D., Professor of
Aeronautics

B.E., University of Tokyo, 1947; M.S., Caltech,
1952; Ph.D., 1957. Research Fellow, 1957-59;
Assistant Professor, 1959-63; Associate Pro-
fessor, 1963-71; Professor, 1971-.

Arthur Kuflik, Ph.D., Visiting Associate
Professor of Philosophy
A.B., Harvard College, 1967; Ph.D., Prince-

ton University, 1973. Assistant Professor,
University of Vermont, 1979-. Caltech,
1984 -85,

Shrinivas R. Kulkarni, Ph.D., Robert A.
Millikan Research Fellow in Radio
Astronomy
M.S.. Indian Institute of Technology (New Delhi),
1978: Ph.D.. University of California, 1983.
Caltech, 1985—.

Chia-lam Kuo, Ph.D., Research Fellow in
Biology
B.S., National Taiwan University, 1978; Ph.D.,
Caltech, 1984. Research Fellow. 1984 -85.

Aron Kuppermann, Ph.D., Professor of
Chemical Physics

M.Sc., University of Sao Paulo, 1948; Ph.D.,
University of Notre Dame, 1956. Caltech, 1963

Jenijoy La Belle, Ph.D., Associate Professor
of Literature
B.A., University of Washington, 1965; Ph.D.,
University of California (San Diego), 1969.
Assistant Professor of English, Caltech, 1969-76;
Associate Professor, 1977-80; Associate Pro-
fessor of Literature, 1980-.

Pramod Lad, Ph.D., Visiting Associate in
Chemistry
B.Sc., King’s College (England), 1970; M.S.,
Cornell University, 1972; Ph.D., 1974. Research
Scientist, National Institutes of Health, Bethesda,
1974 —. Caltech, 1980-83; 1984 -86.

Paco A. Lagerstrom, Ph.D., Professor of

Applied Mathemarics, Emeritus

Fil.Kand., University of Stockholm, 1935;
Fil.Lic., 1939; Ph.D., Princeton University, 1942.
Research Associate in Aeronautics, Caltech,
1946-47; Assistant Professor, 1947-49; Asso-
ciate Professor, 1949-52; Professor, 1952-66;
Professor of Applied Mathematics, 1967-81;
Professor Emeritus, 1981-.

Eric Hon-Cheong Lai, Ph.D., Research
Fellow in Biology
B.Sc., University of Waterloo (Canada), 1979;
M.A., Columbia University, 1981; M. Phil.,
1982; Ph.D., 1984. Caltech, 1984 -86.

Nancy T. Lan, Ph.D., Senior Research
Fellow in Biology
B.Sc., Fu Jen Catholic University (Taiwan), 1969;
Ph.D., Kent State University, 1974. Research
Fellow, Caltech, 1984 —85. Senior Research Fel-
low, 1985—.

Ulf Landegren, Ph.D., Research Fellow in
Biology
M.D., University of Uppsala (Sweden), 1979;
Ph.D., 1984. Caltech, 1984-86.

Robert V. Langmuir, Ph.D., Professor of
Electrical Engineering, Emeritus
A.B.. Harvard College, 1935. Ph.D.. Caltech,
1943. Senior Research Fellow, 1948 -50; Assis-
tant Professor. 1950-52: Associate Professor,
1952 -57; Professor, 1957-80; Professor Emer-
itus, 1980-.
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Peter B. Larson, Ph.D., Visiting Associate in
Geochemistry
B.S., Michigan Technological University, 1973,
M.S., University of Arizona, 1976; Ph.D., Cal-
tech, 1983. Assistant Professor, Washington State
University, 1983—. Caltech, 1985-86.

Kam-Yin Lau, Ph.D., Visiting Associate in
Applied Physics
B.S., Caltech, 1978; M.S., 1978; Ph.D., 1981.
Staff Scientist, Ortel Corporation, 1981-. Vis-
iting Associate, Caltech, 1984-86.

Silvanus S. Lau, Ph.D., Visiting Associate in
Applied Physics
B.S., University of California, 1964; M.S., 1966;
Ph.D., 1969. Professor, University of California
(San Diego), 1980-. Caltech, 1984 -85.

Charles Ryan Lawrence, Ph.D., Research
Fellow in Radio Astronomy
B.S., University of Michigan, 1970; Ph.D.,
Massachusetts Institute of Technology, 1983.
Caltech, 1983-85.

Elias Lazarides, Ph.D., Professor of Biology
B.A., Wesleyan University, 1971; Ph.D., Har-
vard University, 1975. Assistant Professor, Cal-
tech, 1977-81; Associate Professor, 1981-85.
Professor, 1985 .

Leslie Gary Leal, Ph.D., Professor of
Chemical Engineering
B.S., University of Washington, 1965; M.S.,
Stanford University, 1968; Ph.D., 1969. Assis-
tant Professor, Caltech, 1970-75; Associate
Professor, 1975-78; Professor, 1978 —.

Nanette Le Coat, Ph.D., Instructor in French
B.A., University of Washington, 1972; M.A.,
Johns Hopkins University, 1980; Ph.D., 1984.
Caltech, 1984—.

John O. Ledyard, Ph.D., Professor of
Economics and Social Sciences
A.B., Wabash College, 1963; M.S., Purdue
University, 1965; Ph.D., 1967. Sherman Fair-
child Distinguished Scholar, Caltech, 1977-78;
Professor, 1985-—.

James Z. Lee, Ph.D., Assistant Professor of
History

B.A., Yale University, 1974; M.A. University
of Chicago, 1975; Ph.D., 1983. Instructor, Cal-
tech, 1981-83; Assistant Professor, 1983 -.

Seong Hee Lee, Ph.D., Visiting Associate in
Chemical Engineering
B.S., Seoul National University (Korea), 1970;
M.S., 1972; Ph.D., Caltech, 1979. Research
Engineer, Chevron, 1981, Visiting Associate,
Caltech, 1982-83; 1984 -85,

Lester Lees, M.S., Professor of
Environmental Engineering and
Aeronautics
S.B., Massachusetts Institute of Technology,
1940; M.S., 1941. Associate Professor of Aer-
onautics, Caltech, 1953~55; Professor, 1955-70;
Professor of Environmental Engineering and
Aeronautics, 1970-; Director, Environmental
Quality Laboratory, 1971-74.

Leo G. Lehmicke, Ph.D., Research Fellow in
Biology
B.S., University of Minnesota, 1974; M.S., 1979;
Ph.D., University of Washington (Seattle), 1984.
Caltech, 1985-86.

Robert Benjamin Leighton, Ph.D., William
L. Valentine Professor of Physics, Emeritus
B.S., Caltech, 1941; M.S., 1944; Ph.D., 1947.
Research Fellow, 1947-49; Assistant Professor,
1949-53; Associate Professor, 1953-59; Pro-
fessor, 1959—84; Valentine Professor, 1984—85;
Valentine Professor Emeritus, 1985-. Chair-
man, Division of Physics, Mathematics and
Astronomy, 1970-75; Staff Member, Owens
Valley Radio Observatory, 1976—.

Anthony Leonard, Ph.D., Professor of
Aeronautics

B.S., Caltech, 1959; M..S., Stanford University,
1960; Ph.D., 1963. Caltech, 1985—.

John P. Leonard, Ph.D., Research Fellow in
Biology

B.S., University of Colorado, 1976;Ph.D., Cor-
nell University, 1982. Caltech, 1985-86.

Stephen Francis Leroy, Ph.D., Visiting
Professor of Finance
B.A., Cornell University, 1965; Ph.D., Univer-
sity of Pennsylvania, 1971. Professor, Univer-
sity of California (Santa Barbara), 1977—. Cal-
tech, 1985.

Henry Allen Lester, Ph.D., Professor of
Biology
A.B., Harvard College, 1966; Ph.D., Rockefel-
ler University, 1971. Assistant Professor, Cal-
tech, 1973-76; Associate Professor, 1976-83;
Professor, 1983—.

Edward B. Lewis, Ph.D., Thomas Hunt
Morgan Professor of Biology
B.A., University of Minnesota, 1939; Ph.D.,
Caltech, 1942. Instructor, 1946-48; Assistant
Professor, 1948-49; Associate Professor,
1949-56; Professor, 1956 66; Morgan Profes-
sor, 1966-.

Nita A. Lewis, Ph.D., Visiting Associate in
Chemistry
B.Sc., University of Waterloo, 1972; Ph.D.,
University of Guelph, 1977. Associate Profes-
sor, University of New Brunswick, 1982~ Cal-
tech, 1984 -85.
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Lode Li, Ph.D., Research Fellow in
Economics
M.S., Northwestern University, 1982: Ph.D.,
1984. Caltech, 1984-85.

Kenneth George Libbrecht, Ph.D., Assistant
Professor of Astrophysics
B.S., Caltech, 1980; Ph.D., Princeton Univer-
sity, 1984. Visiting Associate, Caltech, 1984;
Assistant Professor, 1984 —.

Hans Wolfgang Liepmann, Ph.D., Theodore
von Kdrmdn Professor of Aeronautics,
Emeritus
Ph.D., University of Zurich, 1938. Assistant
Professor of Aeronautics, Caltech, 1939-46;
Associate Professor, 1946-49; Professor,
1949-74; Professor of Aeronautics and Applied
Physics, 1974-76; Charles Lee Powell Profes-
sor of Fluid Mechanics and Thermodynamics,
1976-83; von Kiarmin Professor of Aeronau-
tics, 1984 -85; von Kdrman Professor Emeritus,
1985~. Director, 1972-85; Executive Officer,
1976--8S.

Paulett Creyke Liewer, Ph.D., Senior
Research Associate in Applied Physics
B.A., Cornell University, 1967; Ph.D., Univer-
sity of Maryland, 1972. Research Associate,
Caltech, 1980-81; Senior Research Associate,
1981-.

Ren-Jang Lin, Ph.D., Research Fellow in
Biology
B.S., National Taiwan University, 1978; Ph.D.,
Pennsylvania State University, 1983. Caltech,
1983-85.

Tzu-Mu Lin, Ph.D., Visiting Associate in
Computer Science
B.S., National Taiwan University, 1978; M.S.,
Caltech, 1981; Ph.D., 1984. Engineer, Silicon
Compilers, Inc., 1984-. Visiting Associate,
Caltech, 1984 —85.

Michael Gerard Linden-Martin, B.A.,
Lecturer in English as a Second Language
B.A., State University of New York (Buffalo),
1977. Caltech, 1981-.

Valentina A. Lindholm, M.A., Lecturer in
Russian

M.A., Moscow State University, 1971. Caltech,
1974,

Frederick Charles Lindvall, Ph.D., D.Sc.,
D.Eng., Professor of Engineering,
Emeritus
B.S., University of Illinois, 1924; Ph.D., Cal-
tech, 1928; D.Sc.h.c., National University of
Ireland; D.Eng.h.c., Purdue University. Instruc-
tor in Electrical Engineering, 1930-31; Assis-
tant Professor, 1931-37; Associate Professor of
Electrical and Mechanical Engineering, 1937-41;
Professor, 1942-70; Professor of Engineering
Emeritus, 1970—; Chairman, Division of Engi-
neering and Applied Science, 1945-69.

Ericson John List, Ph.D., Professor of
Environmental Engineering Science;
Executive Officer for Environmental
Engineering Science
B.E., University of Auckland, 1961; M.E., 1962;
Ph.D., Caltech, 1965. Research Fellow, 1965-66;
Assistant Professor, 1969-72; Associate Profes-
sor, 1972-78; Professor, 1978-; Executive
Officer, 1980—-.

Robert Little, Ph.D., Research Fellow in
Chemistry
B.Sc., University of British Columbia, 1975;
Ph.D., 1980. Caltech, 1983-85.

David H. Live, Ph.D., Visiting Associate in
Geochemistry
B.A., University of Pennsylvania, 1967; Ph.D.,
Caltech, 1974. Assistant Professor, Rockefeller
University, 1978 . Visiting Associate, Caltech,
1984 -85,

Kwok-Yung Lo, Ph.D., Assistant Professor
of Radio Astronomy

S.B., Massachusetts Institute of Technology,
1969; Ph.D., 1974. Senior Research Fellow,
Caltech, 1978—80; Assistant Professor, 1980—.

Peter Lonai, Ph.D., Visiting Associate in
Biology
Dipl., University of Budapest (Hungary), 1960;
Ph.D., Weizmann Institute of Science (Israel),
1968. Associate Professor, 1978-. Caltech,
1984 —.

Gary Allen Lorden, Ph.D., Professor of
Mathematics; Dean of Students
B.S., Caltech, 1962; Ph.D., Cornell University,
1966. Assistant Professor, Caltech, 1968-71;
Associate Professor, 1971-77; Professor, 1977-.
Dean of Students, 1984 -.

Jens Lorenz, Dr.rer.Nat., Habil., Assistant
Professor of Applied Mathematics

Dipl., University of Munster, 1973; Dr.rer.Nat.,
1975; Habil. ; University of Konstanz, 1980. Von
Karman Instructor, Caltech, 1983 85; Assistant
Professor, 1985-86.

John M. LoSecco, Ph.D., Assistant Professor
of Physics '
S.B., The Cooper Union, 1972; A.M., Harvard
University, 1973; Ph.D., 1976. Caltech, 1981-.

Heinz A. Lowenstam, Ph.D., Professor of
Paleoecology, Emeritus
Ph.D., University of Chicago, 1939. Professor,
Caltech, 1952-83; Professor Emeritus, 1983 -.

Hermann Lubbert, Ph.D., Research Fellow in
Chemistry

Dipl., University of Cologne (West Germany),
1981; Ph.D., 1984. Caltech, 1984-86.
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James Patrick Lugo, Ph.D., Research Fellow
in Biology
B.S., Brooklyn College, 1976; Ph.D., Massa-
chusetts Institute of Technology, 1982. Caltech,
1983-86.

Wilhelmus Anthony Joseph Luxemburg,
Ph.D., Professor of Mathematics;
Executive Officer for Mathematics
B.A., University of Leiden, 1950; M.A., 1953;
Ph.D., Delft Institute of Technology, 1955.
Assistant Professor, Caltech, 1958-60; Asso-
ciate Professor, 1960-62; Professor, 1962—;
Executive Officer, 1970-.

Richard Francis Lyon, M.S., Visiting
Associate in Computer Science
B.S., Caltech, 1974; M.S E.E., Stanford Uni-
versity, 1975. Senior Staff Scientist, Fairchild
Research Center, 1981-. Visiting Associate,
Caltech, 1984 -86.

Sven Baastrup Maaloe, Ph.D., Visiting
Associate in Experimental Petrology
M.S., University of Cambridge, 1971; Ph.D.,
University of Copenhagen, 1981. Professor,
University of Bergen, 1977-. Caltech, 1984-85.

George Eber MacGinitie, M.A., Professor of
Biology, Emeritus
A.B., Fresno State College, 1925; M.A., Stan-
ford University, 1928. Professor, Caltech,
193257, Professor Emeritus, 1957-.

Peter Borden MacKenzie, Ph.D., Research
Fellow in Chemistry
B.Sc., McGill University (Canada), 1977;
D.C.S., 1974; Ph.D., University of Toronto,
1983. Caltech, 1983-8S5.

A. George Mackie, Ph.D., Visiting Associate
in Applied Mathematics
M.A., University of Edinburgh, 1948; B.A.,
University of Cambridge, 1952; Ph.D., Univer-
sity of St. Andrews, 1953. Professor of Applied
Mathematics, University of Edinburgh, 1968 .
Caltech, 1984 --85.

Barry Francis Madore, Ph.D., Visiting
Associate in Physics
B.Sc., University of Southern California, 1969;
M.Sc., University of Toronto (Canada), 1971;
Ph.D., 1974. Assistant Professor of Astronomy,
University of Toronto, 1978~ Caitech, 1984--85.

David Ernest Malerba, Ph.D., Research
Fellow in Chemistry

B.A., Hartwick College, 1975; Ph.D., Wesleyan
University, 1984, Caltech, 1984 -85.

Oscar Mandel, Ph.D., Professor of Literature
B.A., New York University, 1947, M.A.,
Columbia University, 1948; Ph.D., Ohio State
University, 1951. Visiting Associate Professor
of English, Caltech, 1961-62; Associate Pro-
fessor, 1962~ 68; Professor, 1968 - 80; Profes-
sor of Literature, 1980-.

Steven Leonard Manley, Ph.D., Senior
Research Fellow in Environmental
Engineering Science
B.A., California State University (Northridge),
1971; Ph.D., University of California (Los
Angeles), 1978. Research Feilow, Caltech,
1978 — 82; Senior Research Fellow, 1982~

John A. Manthey, Ph.D., Research Fellow in
Chemistry

B.Sc., Purdue University, 1980; Ph.D., Univer-
sity of Illinois, 1984. Caltech, 1984-85.

Frank Ear] Marble, Ph.D., Richard L. and
Dorothy M. Hayman Professor of
Mechanical Engineering and Professor of
Jet Propulsion
B.S., Case Institute of Technology, 1940; M.S .,
1942; A.E., Caltech, 1947; Ph.D., 1948.
Instructor in Aeronautics, 1948-49; Assistant
Professor of Jet Propulsion and Mechanical
Engineering, 1949--53; Associate Professor,
1953 -57; Professor, 1957- 80; Hayman Profes-
sor of Mechanical Engineering and Professor of
Jet Propulsion, 1980-.

Rudolph Arthur Marcus, Ph.D., D.Sc.,
Arthur Amos Noyes Professor of Chemistry
B.Sc., McGill University, 1943; Ph.D., 1946;
D.Sc.h.c., University of Chicago. Caltech,
1978 -.

John Kevin Markey, Ph.D., Research Fellow
in Physics
B.S., San Diego State University, 1975; Ph.D.,
Caltech, 1985. Research Fellow, 1985-86.

Bruce D. Marsh, Ph.D., Visiting Professor of
Geology
B.S., Michigan State University, 1969; M.S.,
University of Arizona, 1976; Ph.D., University
of California, 1974. Professor, Johns Hopkins
University, 1981-. Caltech, 1984 -85.

Richard E. Marsh, Ph.D., Senior Research
Associate in Chemistry
B.S., Caltech, 1943; Ph.D., University of Cal-
ifornia (Los Angeles), 1950. Research Fellow,
Caltech, 1950-55; Senior Research Fellow,
1955-73; Research Associate, 1973-81; Sen-
ior Research Associate, 1981-.

Hardy Cross Martel, Ph.D., Professor of
Electrical Engineering; Executive Officer
for Electrical Engineering
B.S., Caltech, 1949; M.S., Massachusetts Insti-
tute of Technology, 1950; Ph.D., Caltech,
1956. Instructor, 1953-55; Assistant Profes-
sor, 1955~58; Associate Professor, 1958 -82;
Professor, 1982-; Executive Assistant to the
President, 1969-83; Secretary of the Board of
Trustees, 1973-83; Executive Officer, 1981—.
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Alain Jean Martin, Ing., Associate Professor
of Computer Science
B.S., University of Marseille, 1965; Ing., Poly-
technic Institute (Grenoble), 1969. Visiting
Assistant Professor, Caltech, 1981~ 83; Visiting
Associate Professor, 1983; Associate Professor,
1983 .

Colin R. Masson, Ph.D., Senior Research
Associate in Radio Astronony
B.A., University of Cambridge, 1975; Ph.D.,
1978. Research Fellow, Caltech, 1978 —81; Sen-
ior Research Fellow, 1981-85; Senior Research
Associate, 1985~

George P. Mayhew, Ph.D., Professor of
English, Emeritus
A.B., Harvard College, 1941; M.A., Harvard
University, 1947; Ph.D., 1953. Assistant Pro-
fessor, Caltech, 1954 - 60; Associate Professor,
1960 - 68; Professor, 1968 85; Professor Emer-
itus, 1985-.

James Oeland McCaldin, Ph.D., Professor of
Applied Physics and Electrical
Engineering, Emeritus
B.A., University of Texas, 1944; Ph.D., Cal-
tech, 1954. Associate Professor of Applied Sci-
ence, 1968-73; Professor of Applied Science
and Electrical Engineering, 1973-76; Professor
of Applied Physics and Electrical Engineering,
1976 - 83; Professor Emeritus, 1983—.

Gilbert Donald McCann, Ph.D., Professor of
Applied Science, Emeritus
B.S., Caltech, 1934; M.S., 1935; Ph.D., 1939.
Associate Professor of Electrical Engineering,
1946-47; Professor, 1947-66; Professor of
Applied Science, 1966 - 80; Professor Emeritus,
1980—; Director, Willis H. Booth Computing
Center, 1966-71.

Thomas Redmond McDonough, Ph.D.,

Lecturer in Engineering

S.B., Massachusetts Institute of Technology,
1966; Ph.D., Cornell University, 1973. Caltech,
1979; 1980; 1981; 1982; 1983; 1984; 1985.

Robert James McEliece, Ph.D., Professor of
Electrical Engineering
B.S., Caltech, 1964; Ph.D., 1967. Professor,
1982,

Jerome John McGann, Ph.D., Doris and
Henry Dreyfuss Professor of the
Humanities

M.A., Syracuse University, 1962; Ph.D., Yale
University, 1966. Caltech, 1981-.

Thomas Conley McGill, Ph.D., Fletcher
Jones Professor of Applied Physics
B.S., Lamar State College of Technology, 1964;
M.S., Caltech, 1965; Ph.D., 1969. Assistant
Professor, 1971-74; Associate Professor, 1974 -
77; Professor, 1977—-85; Jones Professor, 1985—.

Kathleen L. McGuire, Ph.D., Research
Fellow in Biology
B.S., University of New Mexico, 1979; Ph.D.,
University of Texas (Dallas), 1985. Caltech,
1984 -85,

Richard D. McKelvey, Ph.D., Professor of
Political Science; Executive Officer for the
Social Sciences
B.A., Oberlin College, 1966; M.A., Washing-
ton University, 1967; M. A, University of Roch-
ester, 1970; Ph.D., 1972. Sherman Fairchild
Distinguished Scholar, Caltech, 1978-79; Pro-
fessor, 1979—; Executive Officer, 1985-.

Robert D. McKeown, Ph.D., Assistant
Professor of Physics
B.S., State University of New York (Stony
Brook), 1974; Ph.D., Princeton University, 1979.
Caltech, 1980-.

Basil Vincent McKoy, Ph.D., Professor of

Theoretical Chemistry

B.S., Nova Scotia Technical University, 1960,
Ph.D., Yale University, 1964. Noyes Research
Instructor in Chemistry, Caltech, 1964 -66;
Assistant Professor of Theoretical Chemistry,
1967-69; Associate Professor, 1969--75; Pro-
fessor, 1975—-.

Carver Andress Mead, Ph.D., Gordon and
Beity Moore Professor of Computer
Science
B.S., Caltech, 1956; M.S., 1957; Ph.D., 1960.
Instructor in Electrical Engineering, 1958-59;
Assistant Professor, 1959-62; Associate Pro-
fessor, 196267, Professor, 196777, Professor
of Computer Science and Electrical Engineer-
ing, 1977-80; Moore Professor of Computer
Science, 1980-.

Daniel I. Meiron, Sc.D., Assistant Professor
of Aeronautics
S.B., Massachusetts Institute of Technology,
1976; Sc.D., 1981. Research Fellow, Caltech,
1981-82; 1983; Visiting Associate, 1984; 1985;
Assistant Professor, 1985—.

James Edgar Mercereau, Ph.D., D.Sc.,
Professor of Physics and Applied Physics
B.A., Pomona College, 1953; M.S., Univer-
sity of Illinois, 1954; Ph.D., Caltech, 1959,
D.Sc.h.c., Pomona College. Assistant Professor
of Physics, Caltech, 1959-62; Visiting Asso-
ciate, 1964 —65; Research Associate, 1965-69;
Professor, 1969-74; Professor of Physics and
Applied Physics, 1974-.

Richard Paul Messmer, Ph.D., Visiting
Professor of Chemistry and Applied
Physics
B.S., Carnegie-Mellon University, 1963; Ph.D.,
University of Alberta, 1967. Theoretical Chem-

ical Physicist, General Electric Company, 1969-.
Caltech, 1984-85.
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Richard A. Mewaldt, Ph.D., Senior Research
Associate in Physics
B.A., Lawrence University, 1965; M.A., Wash-
ington University, 1967; Ph.D., 1971. Research
Fellow, Caltech, 1971-75; Senior Research Fel-
low, 1975-81; Senior Research Associate, 1981—.

Elliot M. Meyerowitz, Ph.D., Assistant
Professor of Biology
A.B., Columbia University, 1973; M.Phil., Yale
University, 1975; Ph.D., 1977. Caltech, 1980—.

Richard Charles Miake-Lye, Ph.D., Research
Fellow in Aeronautics

B.Sc., Caltech, 1978; Ph.D., 1984, Research
Fellow, 1984 ~.

Ryn Miake-Lye, Ph.D., Research Fellow in
Biology
B.Sc., Caltech, 1977; Ph.D., University of Cal-
ifornia (San Francisco), 1984. Research Fellow,
Caltech, 1984 -85.

R. David Middlebrook, Ph.D., Professor of
Elecrrical Engineering
B.A., University of Cambridge, 1952; M.S.,
Stanford University, 1953; Ph.D., 1955; M.A.,
University of Cambridge, 1956. Assistant Pro-
fessor, Caltech, 1955-58; Associate Professor,
1958 - 65; Professor, 1965—.

Robert Middlekauff, Ph.D., Faculty
Assoctate in History
B.A., University of Washington, 1952; M.A.,
1957; Ph.D., Yale University, 1961. Director,
Huntington Library, 1983. Caltech, 1985-.

Julius Miklowitz, Ph.D., Professor of
Applied Mechanics, Emeritus
B.S., University of Michigan, 1943; Ph.D., 1949.
Associate Professor, Caltech, 1956- 62; Profes-
sor, 1962 -84; Professor Emeritus, 1985—.

Carol Ann Miller, M.D., Visiting Associate

in Biology

A.B., Mount Holyoke College, 1961; M.D., Jef-
ferson Medical College, 1965. Associate Pro-
fessor of Pathology, University of Southern Cal-
ifornia School of Medicine, 1977—; Chief, Cajal
Laboratory of Neuropathology, University of
Southern California Medical Center, 1982-.
Caltech, 1982-83; 198485,

Barrett Milliken, Ph.D., Research Fellow in
Physics
B.A., University of Chicago, 1981; M. A, 1982;
Ph.D., 1985. Caltech, 1985-86.

Richard Gerard Milner, Ph.D., Research
Fellow in Physics
B.Sc., University College Cork (Ireland), 1978;
M.Sc., 1979; Ph.D., Caltech, 1985. Research
Fellow, 1985 86.

Graeme Walter Milton, Ph.D., Weingart
Fellow in Theoretical Physics
B.Sc., University of Sydney (Australia), 1980;
M.Sc., 1982; M.Sc., Cornell University, 1983;
Ph.D., 1985. Caltech, 1984,

Herschel Kenworthy Mitchell, Ph.D.,
Professor of Biology, Emeritus
B.S., Pomona College, 1936; M.S., Oregon State
College, 1938; Ph.D., University of Texas, 1941.
Senior Research Fellow, Caltech, 1946-49;
Associate Professor, 1949-53; Professor, 1953 -
84, Professor Emeritus, 1984 —.

Leon W. Mitchell, Ph.D., Research Fellow in
Physics
B.Sc., University of Melbourne (Australia), 1980;
Ph.D., 1985. Caltech, 1985-86.

Alan Theodore Moffet, Ph.D., Professor of
Radio Astronomy; Executive Officer for
Astronomy
B.A., Wesleyan University, 1957; Ph.D., Cal-
tech, 1961. Research Fellow, 1962 -66; Assis-
tant Professor, 1966-68; Associate Professor,
1968-71; Professor, 1971-; Executive Officer
for Astronomy, 1984-; Staff Member, Owens
Valley Radio Observatory, 1965-; Director,
1975-80.

John Irving Molinder, Ph.D., Visizing
Professor of Electrical Engineering
B.S., University of Nebraska; M.S., Air Force
Institute of Technology, 1964; Ph.D., Caltech,
1969. Engineering Analysis, Jet Propulsion Lab-
oratory, 1980—; Caltech, 1982-83; 1984 .

Manfred Morari, Ph.D., Professor of
Chemical Engineering
Dipl., Swiss Federal Institute of Technology,
1974; Ph.D., University of Minnesota, 1977.
Caltech, 1983-.

Benoit E. Morel, Ph.D., Research Fellow in
Theoretical Physics

Dipl., University of Geneva (Switzerland), 1971;
Ph.D., 1976. Caltech, 1984-86.

James John Morgan, Ph.D., Professor of
Environmental Engineering Science; Vice
President for Student Affairs
B.C.E., Manhattan College, 1954; M.S.E.,
University of Michigan, 1956; M.A., Harvard
University, 1962; Ph.D., 1964. Associate Pro-
fessor, Caltech, 1965-69; Professor, 1969—;
Academic Officer for Environmental Engineer-
ing Science, 1971-72; Dean of Students, 1972—
75; Executive Officer for Environmental Engi-
neering Science, 1974-80; Acting Dean of
Graduate Studies, 1981-84; Vice President,
1980-.

David W. Morrisroe, M.B.A., Lecturer in
Business Economics; Vice President for
Business and Finance and Treasurer
B.A., Manhattan College, 1954; M.A., Colum-
bia University, 1956; M.B.A., Harvard School
of Business Administration, 1964. Lecturer,
Caltech, 1971-; Director of Financial Services,
1969-74; Vice President for Financial Affairs
and Treasurer, 1974-78; Vice President for
Business and Finance and Treasurer, 1978 .
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Jeremy Richard Mould, Ph.D., Associate
Professor of Astronomy
B.Sc., University of Melbourne, 1972; Ph.D.,
Australian National University 1975, Research
Fellow, Caltech, 1978-79; Associate Professor,
1982-.

Richard P. Mount, Ph.D., Senior Research
Fellow in Physics
B.A., Jesus College, University of Oxford, 1970;
Ph.D., Darwin College, University of Cam-
bridge, 1975. Caltech, 1982-.

James R. Mueller, Ph.D., Visiting Associate
in Applied Mathematics
B.A., University of Wisconsin (Milwaukee),
1975; Ph.D., Caltech, 1982. Assistant Profes-
sor, California Polytechnic State University,
1981-. Visiting Associate, Caltech, 1984 - 85.

Duane Owen Muhleman, Ph.D., Professor of
Planetary Science
B.S., University of Toledo, 1953; Ph.D., Har-
vard University, 1963. Associate Professor, Cal-
tech, 1967-71; Professor, 1971~; Staff Mem-
ber, Owens Valley Radio Observatory, 1967—.

Bruno A. Muller, Ph.D., Research Fellow in
Chemical Engineering

Ph.D., Ecole Polytechnique de Lausanne, 1984.
Caltech, 1985-86.

Frank Joseph Mullin, Ph.D., Lecturer in
Electrical Engineering
B.E.E., Villanova University, 1953; SM.E.E.,
Massachusetts Institute of Technology, 1955;
Ph.D., University of California, 1958. Assistant
Professor, Caltech, 1958 - 62; Lecturer, 1980-81;
1981-82; 1982-83; 1983-84; 1984 -85.

Lee George Mundy, Ph.D., Research Fellow
in Astronomy
B.S., Caltech, 1977; Ph.D., University of Texas,
1984, Research Fellow, Caitech, 1984 -85,

Mark Godfrey Mungal, Ph.D., Research
Fellow in Aeronautics
B.Sc., University of Toronto (Canada), 1975;
M.Sc., Caltech, 1977; Ph.D., 1983. Research
Fellow, 1983 -86.

Edwin Stanton Munger, Ph.D., Professor of
Geography
M.S., University of Chicago, 1948; Ph.D., 1951.
Visiting Lecturer, American Universities Field
Staff, Caltech, 1954; 1957; 1960; Professor,
1961-.

Bruce Churchill Murray, Ph.D., Professor of
Planetary Science
§$.B., Massachusetts Institute of Technology,
1953; S M., 1954; Ph.D ., 1955, Research Fel-
low in Space Science, Caltech, 1960-63; Asso-
ciate Professor of Planetary Science, 1963 -68;
Professor, 1968 -; Director, Jet Propulsion Lab-
oratory, 1976-82.

Norihiro Muto, Ph.D., Research Fellow in
Biology
B.Sc., Kyoto University (Japan), 1975; Ph.D.,
Nagoya University (Japan), 1980. Caltech,
1982-86.

Ralph E. Naegeli, Ph.D., Research Fellow in
Chemistry

Ph.D., Federal Institute of Technology (Swit-
zerland), 1984. Caltech, 1984 -86.

Minoru Nagai, D.Eng., Visiting Associate in
Mechanical Engineering
B.S.., Kyushu University (Japan), 1967; M.S.,
1969; D.Eng., 1975. Associate Professor, Uni-
versity of the Ryukyus, 1973—. Caltech, 1984 -85.

Shoji Nagata, Ph.D., Visiting Associate in
Chemistry
M.D., School of Medicine, Kyushu University
(Japan), 1970; Ph.D., 1979. Assistant Professor,
1976—. Caltech, 1984 -85.

Haruo Naito, Ph.D., Visiting Associate in
Electrical Engineering
B.S.. University of Tokyo, 1975; M.S., 1977,
Ph.D., 1980. Researcher, Toshiba Corporation,
1980 —. Caltech, 1984-86.

Roddam Narasimha, Ph.D., Clark B.
Millikan Visiting Professor of Aeronautics
B.E.. University of Mysore (India), 1953; Dipl.,
Indian Institute of Science, 1955; Ph.D., Cal-
tech, 1961. Professor and Dean of the Engineer-
ing Facuity, Indian Institute of Science. Caltech,
1984 -85.

Nalini Narasimhan, Ph.D., Research Fellow
in Biology
B.Sc., Delhi University (India), 1977, M.S.,
Indian Institute of Technology (India), 1979;
Ph.D., University of Maryland, 1984. Caltech,
1985~ 86.

Ramesh Narayan, Ph.D., Senior Research
Fellow in Theoretical Astrophysics
B.Sc., Madras University, 1971; M.Sc., Ban-
galore University, 1973; Ph.D., 1979. Caltech,
Research Fellow, 1983-84; Senior Research
Fellow, 1984 —.

Edwin Leroy Neal, M.A., Coach
B.A., Occidental College, 1964; M. A, Califor-
nia State University (San Diego), 1971. Caltech,
1973,

Henry Victor Neher, Ph.D., Sc¢.D., Professor
of Physics, Emeritus
A B., Pomona College, 1926; Ph.D., Caltech,
1931; Sc.D.h.c., Pomona College. Research
Fellow, Caltech, 1931-33; Instructor, 1933-37;
Assistant Professor, 1937-40; Associate Profes-
sor, 1940-44; Professor, 1944—-70; Professor
Emeritus, 1970-.



Officers and Faculty 325

Mark Everett Nelson, Ph.D., Research
Fellow in Experimental High Energy
Physics
B.S., Wichita State University, 1976, Ph.D.,
University of California, 1983. Caltech,
1983-8S.

James Michael Nemec, Ph.D., Research
Fellow in Astronomy
B.Sc., University of Victoria, 1975; M.Sc., 1978;
Ph.D., University of Washington, 1983. Cal-
tech, 1984 -86.

Gerry Neugebauer, Ph.D., Howard Hughes
Professor and Professor of Physics;
Director of Palomar Observatory
A.B., Cornell University, 1954; Ph.D., Caltech,
1960. Assistant Professor, 1962-65; Associate
Professor, 1965-70; Professor, 1970—; Hughes
Professor, 1985—; Acting Director, Palomar
QObservatory, 1980-81; Director, 1981-.

Harvey B. Newman, Sc.D., Associate
Professor of Physics
B.S., Massachusetts Institute of Technology,
1968; Sc.D., 1973, Caltech, 1982—.

Sally Newman, Ph.D., Research Fellow in
Geochemistry
B.A., Wellesley College, 1976; Ph.D., Univer-
sity of California (San Diego), 1983. Caltech,
1983-8S.

Charles Newton, Ph.B., Lecturer in English,
Emeritus

Ph.B., University of Chicago, 1933. Lecturer,
Caltech, 1955; 1960-62; 1966-75; Lecturer,
Emeritus, 1975-; Assistant to the President,
1948 - 66; Director of Development, 1961-66.

Bruce John Nicholson, Ph.D., Research

Fellow in Chemistry

B.Sc., University of Queensland (Australia),
1976; Ph.D., Caltech, 1983. Research Fellow,
[983-83.

Marc-Aurele Nicolet, Ph.D., Professor of
Electrical Engineering
Ph.D., University of Basel, 1958. Assistant Pro-
fessor, Caltech, 1959-65; Associate Professor,
1965-73; Professor, 1973—.

Lars Nielsen, Ph.D., Research Fellow in
Computer Science
M.S., Lund Institute of Technology (Sweden),
1979; Ph.D., 1984. Caltech, 1984 -85.

Alan Virgil Noell, Ph.D., Bateman Research
Instructor in Mathematics
B.A., Texas A&M University, 1979; M.A.,
Princeton University, 1981; Ph.D., 1983. Cal-
tech, 1983-.

Mitsuo Nogoshi, D.Sc., Visiting Associate in
Geophysics and Civil Engineering
D.Sc., Hokkaido University (Japan), 1972. Pro-
fessor, Akita University (Japan), 1977-. Cal-
tech, 1985-86.

Wheeler James North, Ph.D., Professor of
Environmental Science
B.S., Caltech, 1944; M.S., 1950; Ph.D., Uni-
versity of California, 1953. Visiting Professor
of Biology, Caltech, 1962; Associate Professor
of Environmental Health Engineering, 1963-68;
Professor of Environmental Science, 1968 —.

Daniel Marc Obrecht, Ph.D., Research
Fellow in Chemistry
Dipl., University of Zurich (Switzerland), 1980;
Ph.D., 1983. Caltech, 1984 —.

Alexander A. Ogilvy, D.Sc., Visiting
Associate in Geology
D.Sc., University of Moscow, Professor and
Chairman, Department of Geophysics, 1954,
Caltech, 1984 --85.

John Beverley Oke, Ph.D., Professor of
Astronomy
B.A., University of Toronto, 1949; M.A., 1950;
Ph.D., Princeton University, 1953. Assistant
Professor, Caltech, 1958 -61; Associate Profes-
sor, 1961-64; Professor, 1964 —.

John Dugan O’Keefe, Ph.D., Visiting

Associate in Planetary Science

B.S., California State University (Long Beach),
1962; M.S., University of Southern California,
1965; M.S., University of California (Los Ange-
les), 1971; Ph.D., 1977. Senior Scientist, Opti-
cal Sciences Dept., TRW Systems Group, 1976—.
Caltech, 1977-83; 1984 -85,

Marianne E. Olds, Ph.D., Senior Research
Associate in Biology
B.A., Smith College, 1947, M.A., Radcliffe
College, 1950; Ph.D., 1951. Senior Research
Fellow, Caltech, 1969-72; Research Associate,
1972 - 81; Senior Research Associate, 1981-.

Richard Peter Olenick, Ph.D., Visiting
Associate in Physics
B.S., Dlinois Institute of Technology, 1973; M.S.,
Purdue University, 1975; Ph.D., 1979. Assistant
Professor, University of Dallas (Irving), 1979—-.
Caltech, 1982-83; 1984-85.

Robert Warner Oliver, Ph.D., Professor of
Economics
A.B., University of Southern California, 1943;
A .M., 1948; A M., Princeton University, 1950;
Ph.D., 1957. Assistant Professor, Caltech,
1959--61: Associate Professor, 1961-74; Pro-
fessor, 1974 .

Kenji Oosawa, D.Sc., Research Fellow in
Biology
B.Sc., Okayama University (Japan), 1978; M.Sc.,
1980; D.Sc., Nagoya University (Japan), 1984.
Caltech, 1984--86.

Harry S. Orbach, Ph.D., Research Fellow in
Biology
B.A., University of Chicago, 1971; M.S., Stan-

ford University, 1973; Ph.D., 1981. Caltech,
1984 -85.
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Janet Gretchen Osteryoung, Ph.D., Visiting
Professor of Chemistry
B.A., Swarthmore College, 1961; Ph.D., Cal-
tech, 1967. Professor of Chemistry, State Uni-
versity of New York (Buffalo), 1982-. Visiting
Professor, Caltech, 198485,

Steve William Otto, Ph.D., Bantrell
Research Fellow in Theoretical Physics
B.S., University of California, 1978; Ph.D.,
Caltech, 1983, Research Fellow, 1983-86.

Ray David Owen, Ph.D., Sc.D., Professor of
Biology, Emeritus
B.S., Carroll College, 1937; Ph.M. University
of Wisconsin, 1938; Ph.D., 1941; Sc.D.h.c.,
Carroll College. University of the Pacific. Gos-
ney Fellow, Caltech, 1946-47; Associate Pro-
fessor, 1947-53; Professor, 1953~ 83; Professor
Emeritus, 1983~; Chairman, Division of Biol-
ogy, 1961-68; Vice President for Student Affairs
and Dean of Students, 1975-80.

Ernest Ronald Oxburgh, Ph.D., Sherman
Fairchild Distinguished Scholar
B.A., Oxford University, 1957; Ph.D., Prince-
ton University, 1960. Professor and Head of
Department of Earth Sciences, University of
Cambridge, 1980-. Caltech, 1985-86.

Noboru Oyama, Ph.D., Visiting Associate in

Chemistry

B.S., Ibaraki University (Japan), 1970; M.S.,
1972; Ph.D., Tokyo Institute of Technology,
1977. Associate Professor, Tokyo University of
Agriculture and Technology, 1981-. Research
Fellow, Caltech, 1977-80; Visiting Associate,
1985-86.

Shigeko Ozaki, Ph.D., Visiting Associate in
Chemistry
Ph.D., Osaka University (Japan), 1974. Scien-
tist and Member of the Faculty, 1965—. Caltech,
1985-86.

Eung Gi Pack, Ph.D., Senior Research
Fellow in Electrical Engineering
B.S., Seoul National University, 1972; M.S.,
Korea Advanced Institute of Science, 1979;
Ph.D., 1979. Research Fellow, Caltech, 1982-85;
Senior Research Fellow, 1985~ 86.

R. Talbot Page, Ph.D., Senior Research
Associate in Economics
A.B., Harvard College, 1962; Ph.D., Cornell
University, 1972. Visiting Associate, Caltech,
1977-78; Research Associate, 1979~ 81; Senior
Research Associate, 1981,

Bruce Murray Paine, Ph.D., Senior Research
Fellow in Applied Physics
B.Sc., University of Melbourne, 1975; Ph.D.,
1979. Research Fellow, Caltech, 1979-83; Sen-
ior Research Fellow, 1983,

Trivan Pal, Ph.D., Research Fellow in
Physics
B.Sc., University of London, 1975; Ph.D., Uni-
versity of Geneva, 1982. Caltech, 1983-86.

Dimitri A. Papanastassiou, Ph.D., Senior
Research Associate in Geochemistry
B.S., Caltech, 1965; Ph.D., 1970. Research Fel-
low in Physics, 1970-72; Senior Research Fel-
low in Planetary Science, 1972-76; Research
Associate in Geochemistry, 1976—81; Senior
Research Associate, 1981-.

Panayiotis Nikolas Papanicolaou, Ph.D.,
Research Fellow in Environmental
Engineering Science
B.S., National Technical University (Greece),
1978; Ph.D., Caltech, 1984. Research Fellow,
1985-86.

Charles Herach Papas, Ph.D., Professor of
Electrical Engineering
B.S., Massachusetts Institute of Technology,
1941; M.S., Harvard University, 1946; Ph.D.,
1948. Lecturer, Caltech, 1952-54; Associate
Professor, 1954-59; Professor, 1959-.

Boyd C. L. Parker lll, M.A., Coach
B.S., California State University (Northridge),
1966; M.A., Azusa Pacific College, 1972. Cal-
tech, 1980-.

Carl Stevens Parker, Ph.D., Assistant
Professor of Chemical Biology

B.A., University of Rochester, 1973; Ph.D.,
Washington University, 1977. Caltech, 1981-.

Apoorva Patel, Ph.D. Research Fellow in
Theoretical Physics
M.Sc., Indian Institute of Technology (Bom-
bay), 1980; Ph.D., Caltech, 1984. Research Fel-
low, 1984-85.

Clair C. Patterson, Ph.D., Senior Research

Associate in Geochemistry

A.B., Grinnell College, 1943; M.S., University
of Iowa, 1944; Ph.D., University of Chicago,
1951. Research Fellow, Caltech, 1952-53; Sen-
ior Research Fellow, 1953-71; Research Asso-
ciate, 1971-73; Senior Research Associate,
1973-.

Paul H. Patterson, Ph.D., Professor of
Biology

B.A., Grinnell College, 1965; Ph.D., Johns
Hopkins University, 1970. Caltech, 1983 -.

Rodman Wilson Paul, Ph.D., Edward S.
Harkness Professor of History, Emeritus
A.B., Harvard College, 1936; A.M., Harvard
University, 1937; Ph.D., 1943. Associate Pro-
fessor of History, Caltech, 1947~51; Professor,
1951-72; Harkness Professor, 1972-81; Hark-
ness Professor Emeritus, 1981~; Acting Chair-
man, Division of the Humanities and Social Sci-
ences, 1978.
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Linus Pauling, Ph.D., ScD.,LH.D.,

U.J.D., D.h.c., D.EA., LL.D., Nobel
Laureate, Professor of Chemistry, Emeritus
B.S., Oregon State College, 1922; Ph.D., Cal-
tech, 1925; Sc.D.h.c., Brooklyn Polytechnic
Institute; Humboldt University; Oregon State
College; Oxford University; Princeton Univer-
sity; University of Cambridge; University of
Chicago; University of London; Yale University;
L.H.D.h.c., University of Tampa; U.J.D.h.c.,
University of New Brunswick; D.h.c., Univer-
sity of Liege; University of Montpellier; Uni-
versity of Paris; D.F A h.c., Chouinard Art
Institute; LL.D.h.c., Reed College. Research
Associate, Caltech, 1926-27; Assistant Profes-
sor, 1927-29; Associate Professor, 1929-31;
Professor, 1931-64; Research Associate,
1964 --71; Professor Emeritus, 1971-; Chairman
of the Division of Chemistry and Chemical Engi-
neering, 1936-58.

Irene Vivian Pech, Ph.D., Research Fellow in
Biology
B.Sc., University of Washington (Seattle), 1976;
Ph.D., 1983. Caltech, 1984 —.

Charles William Peck, Ph.D., Professor of
Physics; Executive Officer for Physics
B.S., New Mexico College of Agricultural and
Mechanical Arts, 1956; Ph.D., Caltech, 1964.
Research Fellow, 1964 - 65; Assistant Professor,
1965--69; Associate Professor, 1969-77; Pro-
fessor, 1977—; Executive Officer, 1983 .

Peter Anton Perry, Ph.D., Bantrell Research
Fellow in Mathematical Physics
A.B., Princeton University, 1977; M.S., 1978,
Ph.D., 1982. Caltech, 1982-85.

Thomas G. Phillips, D.Phil., Professor of
Physics; Associate Director of Owens
Valley Radio Observatory
B.A., University of Oxford, 1961; M.A., 1964;
D.Phil. 1964. Visiting Associate in Radio
Astronomy, Caltech, 1978-79; Professor of
Physics, 1979—; Staff Member, Owens Valley
Radio Observatory, 1978 -; Associate Director,
1981-.

E. Sterl Phinney, Ph.D., Assistant Professor
of Theoretical Astrophysics
B.S., Caltech, 1980; Ph.D., University of Cam-
bridge. Assistant Professor, Caltech, 1985-.

Eric Malcolm Phizicky, Ph.D., Research
Fellow in Biology
B.S., McGill University, 1976; Ph.D., Cornell
University, 1982. Caltech, 1983 -86.

Lulu A. Pickering, Ph.D., Visiting Associate
in Biology
B.A., Unfversity of Rochester, 1974; Ph.D.,

Cornell University, 1980. Research Scientist, T-
Cell Sciences, 1985—. Caltech, 1984 -85.

William Hayward Pickering, Ph.D., D.Sc.,
D.Eng., Professor of Electrical
Engineering, Emeritus
B.S,, Caltech, 1932, M.S., 1933; Ph.D, 1936;
D.Sc.h.c., Clark University; Occidental Col-
lege; D.Eng.h.c., University of Bologna. In-
structor, Caltech, 1936--40; Assistant Professor,
1940—45; Associate Professor, 1945-47;
Professor, 1947--79; Professor Emeritus, 1979—;
Director, Jet Propulsion Laboratory, 1954-76.

Jorge Piekarewicz, Ph.D., Research Fellow in
Physics
B.S., National Autonomous University of Mex-
ico, 1981; Ph.D., University of Pennsylvania,
1985. Caltech, 1985-86.

Donald J. Piepgras, Ph.D., Visiting Associate
in Geochemistry
B.S., University of Miami, 1975; M.S., Oregon
State University, 1979; Ph.D., Caltech, 1984.
Postdoctoral ~ Fellow, Harvard University,
1984-. Visiting Associate, Caltech, 1984 -85,

John Robinson Pierce, Ph.D., D.Sc.,
D.Eng., E.D., LL.D., Professor of
Engineering, Emeritus
B.S., Caltech, 1933; M.S., 1934; Ph.D., 1936;
D.Sc.h.c., Columbia University; Northwestern
University; Polytechnic Institute of Brooklyn;
University of Nevada; University of Southern
California; Yale University; D.Eng.h.c.,
Newark College of Engineering; University of
Bologna; E.D.h.c., Carnegie Institute of Tech-
nology; LL.D.h.c., University of Pennsylvania.
Professor, Caltech, 1971~ 80; Professor Emeri-
tus, 1980—; Executive Officer for Electrical
Engineering, 1975-77; Chief Technologist, Jet
Propulsion Laboratory, 1977-.

George Wood Pigman III, Ph.D., Associate
Professor of Literature
A.B., Harvard College, 1973; M.Phil., Yale
University, 1975; Ph.D., 1977. Assistant Pro-
fessor of English, Caltech, 1977~ 80; Assistant
Professor of Literature, 1980-83; Associate
Professor, 1983-.

Lajos Piko, D.V.M., Visiting Associate in

Biology

Dipl., University of Agricultural Science, Buda-
pest-Godollo, 1956; D.V.M., Veterinary School
of Alfort (France), 1957. Chief, Developmental
Biology Laboratory, Veterans Administration
Hospital (Los Angeles), 1966~. Research Fel-
low, Caltech, 1959~ 635; Senior Research Fellow,
1965-77; Visiting Associate, 1977-83; 1984 -86.

Jerome Pine, Ph.D., Professor of Physics
A B., Princeton University, 1949; M.S., Cornell
University, 1952; Ph.D., 1959. Associate Pro-
fessor, Caltech, 1963-67; Professor, 1967-.
Randall Neal Pittman, Ph.D., Research
Fellow in Biology

B.S., University of North Carolina, 1972; Ph.D.,
University of Colorado, 1981. Caltech, 1984 -.
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Ronald H. A. Plasterk, Ph.D., Research
Fellow in Biology
B.Sc., University of Leiden (Netherlands), 1981;
Ph.D., 1984. Caltech, 1984~ 85.

Milton S. Plesset, Ph.D., Professor of
Engineering Science, Emeritus
B.S., University of Pittsburgh, 1929; Ph.D., Yale
University, 1932. Associate Professor of Applied
Mechanics, Caltech, 1948-51; Professor,
1951-63; Professor of Engineering Science,
196378, Professor Emeritus, 1978—.

Charles Raymond Plott, Ph.D., Professor of
Economics
B.S., Oklahoma State University, 1961; M.S.,
1964; Ph.D., University of Virginia, 1965. Cal-
tech, 1971.

Hugh David Politzer, Ph.D., Professor of
Theoretical Physics
B.S., University of Michigan, 1969; Ph.D.,
Harvard University, 1974. Visiting Associate,
Caltech, 1975-76; Associate Professor, 1976-79;
Professor, 1979-.

Andrew Douglas Pollington, Ph.D., Visiting
Associate in Mathematics
B.S., London University, 1975; M.Sc., 1976;
Ph.D., 1978. Associate Professor, Brigham Young
University, 1982—. Caltech, 1984 -85.

John Archie Pollock, Ph.D., Research Fellow
in Biology
B.S., Syracuse University, 1978; M.S., 1983;
Ph.D., 1984. Caltech, 1984-85.

Brian J. Popko, Ph.D., Research Fellow in
Biology
B.S., Pennsylvania State University, 1980; Ph.D.,
University of Miami, 1984. Caltech, 1985-86.

Bruce D. Popp, Ph.D., Research Fellow in

Astrophysics
B.A., Cornell University, 1979; M.A., Harvard
University, 1982; Ph.D., 1985. Caltech,
1985-86.

Frank Clifford Porter, Ph.D., Assistant
Professor of Physics

B.S., Caltech, 1972; Ph.D., University of Cal-
ifornia, 1977. Research Fellow, Caltech,
1977-78; Weizmann Research Fellow, 1978-80;
Senior Research Fellow, 1980-82; Assistant
Professor, 1982—.

Edward C. Posner, Ph.D., Visiting Professor
of Electrical Engineering
B.A., University of Chicago, 1952; M.S., 1953;
Ph.D., 1957. Technologist, Jet Propulsion Lab-
oratory, 1973~. Lecturer, Caltech, 1970-74;
Visiting Associate Professor, 1977~ 82; Visiting
Professor, 1982—83; 1984 -85.

Charles Dwight Prater, Ph.D., Visiting
Associate in Chemical Engineering
B.S., Auburn University, 1940; Ph.D., Univer-
sity of Pennsylvania, 1951. Consultant, Mobil
Research and Development Corporation, 1982-.
Caltech, 1982-83; 1984-85.

John P. Preskill, Ph.D., Associate Professor
of Theoretical Physics
A.B., Princeton University, 1975; A.M., Har-
vard3 University, 1976; Ph.D., 1980. Caltech,
1983 -,

Thomas Allen Prince, Ph.D., Assistant
Professor of Physics
B.S., Villanova University, 1970; M.S., Uni-
versity of Chicago, 1972; Ph.D., 1978. Research
Fellow, Caltech, 1979~ 80; Robert A. Millikan
Fellow, 1980-82; Senior Research Fellow,
1982-83; Assistant Professor, 1983 -.

Vladimir Privman, D.Sc., Bantrell Research
Fellow in Theoretical Physics
B.Sc., Technion University (Israel), 1975; M.Sc.,’
1979; D.Sc., 1982. Caltech, 1984--86.

Robert Alan Proctor, Ph.D., Bansrell
Research Fellow in Mathematics
B.S., University of Arizona, 1976; Ph.D., Mas-
sachusetts Institute of Technology, 1981. Cal-
tech, 1984 -86.

Demetri Psaltis, Ph.D., Assistant Professor of
Electrical Engineering
B.Sc., Carnegie-Mellon University, 1974; M.Sc.,
1975; Ph.D., 1977. Caltech, 1980—.

Ram Sharma Puranam, Ph.D., Research
Fellow in Biology
B.Sc., Nagpur University (India), 1977, M.Sc.,
Baroda University (India), 1979; Ph.D., Indian
Institute of Science, 1985. Caltech, 1985-86.

Michael B. Pursley, Ph.D., Visiting Associate
in Electrical Engineering
B.S., University of Purdue, 1967; M.S., 1968;
Ph.D., University of Southern California, 1974.
Professor, University of Illinois, 1980—-; Research
Professor, Coordinated Science Laboratory,
University of Illinois, 1980—-; Caltech, 1984 —85.

John A. Quinn, Ph.D., Sherman Fairchild
Distinguished Scholar
B.S., University of Illinois, 1954; Ph.D.,
Princeton University, 1959. Robert D. Bent Pro-
fessor and Chairman of the Department of
Chemical Engineering, University of Pennsyl-
vania, 1971~ Caltech, 1985-86.

Peter Joseph Quinn, Ph.D., Research Fellow
in Theoretical Astrophysics
B.S., University of Wollongong (Australia), 1978;
Ph.D., Australian National University, 1982.
Caltech, 1982-85.

James Patrick Quirk, Ph.D., Professor of
Economics

B.A., University of Minnesota, 1948; M.A_,
1949; Ph.D., 1959. Caltech, 1971-.



Officers and Faculty 329

Judith Raftery, C.Phil., Lecturer in History
B.A., University of California, 1960; M.A.,
California State University (Los Angeles), 1975;
C.Phil., 1981. Caltech, 1984-.

Michael Augustine Raftery, Ph.D., Sc.D.,

Professor of Chemical Biology

B.Sc., National University of Ireland, 1956,
Ph.D., 1960, Sc.D., 1971. Noyes Research
Instructor in Chemistry, Caltech, 1964-66;
Assistant  Professor of Chemical Biology,
1967-69; Associate Professor, 1969--72; Pro-
fessor, 1972—.

Fredric Raichlen, Sc.D., Professor of Civil
Engineering
B.E., Johns Hopkins University, 1953; §.M.,
Massachusetts Institute of Technology, 1955;
Sc.D., 1962. Assistant Professor, Caltech,
1962-67; Associate Professor, 1967--72; Pro-
fessor, 1972—.

Lawrence S. Rainey, Ph.D., Mellon
Postdoctoral Instructor in Literature
B.A., Valparaiso University, 1976; M.A., Uni-
versity of Chicago, 1980; Ph.D., 1985. Caltech,
1985-.

Mary Rakowski-DuBois, Ph.D., Visiting
Associate in Chemistry
B.S., Creighton University, 1970; Ph.D., Ohio
State University, 1974; Associate Professor,
University of Colorado, 1981-. Caltech,
1984 -85.

Vilayanur Subramnian Ramachandran, Ph.D.,
Visiting Associate in Biology
M.B.B.S. University of Madras (India), 1974;
Ph.D., Trinity College, University of Cam-
bridge, 1978. Lecturer, University of California
(Irvine), 1981-. Research Fellow, Caltech,
1979-81. Visiting Associate, 1983; 1984 -86.

Simon Ramo, Ph.D., Visiting Professor of

Management Science

B.S., University of Utah, 1933; Ph.D., Caltech,
1936; Director, TRW Inc., 1958~; Chairman of
the Board, The TRW-Fujitsu Company, 1980-.
Research Associate in Electrical Engineering,
Caltech, 1947-74; Visiting Associate in Engi-
neering, 1974; Visiting Professor of Manage-
ment Science, 1978—~83; 1984 - 86.

Duncan W. Rannie, Ph.D., Robert H.
Goddard Professor of Jet Propulsion and
Professor of Mechanical Engineering,
Emeritus
B.A., University of Toronto, 1936; M.A ., 1937,
Ph.D., Caltech, 1951. Assistant Professor of
Mechanical Engineering, 1947-51; Associate
Professor, 1951-55; Goddard Professor of Jet
Propulsion, 1955-78; Goddard Professor of Jet
Propulsion and Professor of Mechanical Engi-
neering, 1978-81; Goddard Professor Emeritus
and Professor Emeritus, 1981-.

Harihar Rao, Lecturer in Music
Visiting Lecturer, Caltech, 1978; Lecturer,
1979-80; 1980-81; 1981-82; 1982-83;
1983-84; 1984 -85.

Lawrence Lee Rauch, Ph.D., Visiting
Professor of Electrical Engineering
A.B., University of Southern California, 1941;
A.M., Princeton University, 1947; Ph.D., 1949.
Senior Member Technical Staff, JPL, 1978-.
Caltech, 1970-83; 1984-.

Zeev Rav-Noy, Ph.D., Bantrell Research
Fellow in Electrical Engineering
B.S., Tel Aviv University (Israel), 1968; M.Sc.,
1974; Ph.D., Weizmann Institute of Science,
1979. Caltech, 1982-85.

Charles van Biekkingh Ray, M.S., Lecturer
in Computer Science; Director, Willis H.
Booth Computing Center
B.E.E., Cornell University, 1952; M.S., Cal-
tech, 1956. Lecturer in Applied Science, -
1965-77; Lecturer in Computer Science, 1977;
Senior Engineer, Willis H. Booth Computing
Center, 1964-71; Acting Director, Wiilis H.
Booth Computing Center, 1971~72; Director,
1972 -.

Helen Beryl Rayburn, Ph.D., Research
Fellow in Physics
B.Sc., University of Calgary, 1968; Ph.D.,
McMaster University, 1983. Caltech, 1983-85.

Anthony C. S. Readhead, Ph.D., Professor
of Radio Astronomy; Director of Owens
Valley Radio Observatory
B.Sc., University of Witwaterstand, 1968; Ph.D.,
University of Cambridge, 1972. Research Fel-
low, Caltech, 1974 -75; Senior Research Fellow,
1976-79; Research Associate, 1979-81; Pro-
fessor, 1981—; Director, 1981—.

Jody Redepenning, Ph.D., Research Fellow
in Chemistry

B.A., Concordia College, 1980; Ph.D., Colo-
rado State University, 1985. Caltech, 1985~ 86.

Lorne S. Reid, Ph.D., Research Fellow in
Chemistry
B.Sc., University of British Columbia, 1979;
Ph.D., 1984. Caltech, 1984 -85.

Jennifer F. Reinganum, Ph.D., Associate
Professor of Economics
B.A., Oberlin College, 1976; M..S., Northwest-
ern University, 1978; Ph.D., 1979. Assistant
Professor, Caltech, 1979—82; Associate Profes-
sor, 1982—.

Stanley Reiter, Ph.D., Visiting Associate in
Economics

A .B., Queens College, 1947; M. A., University
of Chicago, 1950; Ph.D., 1955. Professor,
Northwestern University, 1967-. Caltech,
1984 -85,
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Martin Rem, Ph.D., Visiting Professor of
Computer Science
B.S., University of Amsterdam, 1971; Ph.D.,
Eindhoven University of Technology, 1976. Pro-
fessor, 1979 -. Visiting Assistant Professor, Cal-
tech, 1977-78; Visiting Associate Professor,
1978 --80; Visiting Professor, 1980~ 83; 1984 - 86.

Manfred Requardt, Ph.D., Visiting Associate
in Mathematics
B.Sc., University of Géttingen (West Germany),
1974; Ph.D., 1977. Assistant Professor, 1977-.
Caltech, 1984 --85.

Patrick Reutens, Ph.D., Research Fellow in
Physics
B.Sc., University of Western Australia, 1979;
Ph.D., University of Chicago, 1985. Caltech,
1985-86.

Jean-Paul Revel, Ph.D., Albert Billings
Ruddock Professor of Biology
B.Sc., University of Strasbourg, 1949; Ph.D.,
Harvard University, 1957. Professor of Biology,
Caltech, 1971-78; Ruddock Professor, 1978 —.

Bruce Reznick, Ph.D., Visiting Associate in
Mathematics
B.S., Caltech, 1973; Ph.D., Stanford Univer-
sity, 1976. Associate Professor, University of
Iinois at Urbana-Champaign, 1983—. Visiting
Associate, Caltech, 1984-85.

John Hall Richards, Ph.D., Professor of
Organic Chemistry
B.A., University of California, 1951; B.Sc.,
University of Oxford, 1953; Ph.D., University
of California, 1955. Assistant Professor, Cal-
tech, 1957-61; Associate Professor, 1961-70;
Professor, 1970—.

Thomas Gerard Richmond, Ph.D., Research
Fellow in Chemistry
Sc.B., Brown University, 1979; M.S., North-
western University, 1980; Ph.D., 1984. Caitech,
1983--85.

Charles Francis Richter, Ph.D., Professor of
Seismology, Emeritus
A.B., Stanford University, 1920; Ph.D., Cal-
tech, 1928, Assistant Professor, 1937-47; Asso-
ciate Professor, 1947-52; Professor, 1952-70;
Professor Emeritus, 1970-.

Martin Ridge, Ph.D., Professor of History
B.A., Chicago Teachers College, 1944; M.A.,
Northwestern University, 1949; Ph.D., 1951.
Caltech, 1980-.

Austen Fox Riggs, Ph.D., Visiting Associate
in Biology
A.B., Harvard University, 1948; M.A,, 1949;
Ph.D., 1951. Professor of Zoology, University
of Texas, 1965-. Caltech, 1984-85.

William A. Ringler, Ph.D., Faculty Associate
in Literature

A.B., Princeton University, 1934; Ph.D., 1937.
Caltech, 1982-.

Douglas Rivers, Ph.D., Assistant Professor of
Political Science
B.A., Columbia University, 1977; Ph.D., Har-
vard University, 1981. Visiting Assistant Pro-
fessor, Caltech, 1982-83; Assistant Professor,
1983-.

Francois M. Robert, Ph.D., Research Fellow
in Geochemistry
M.S., University of Paris VII, 1975, Ph.D., 1982.
Caltech, 1984-85.

John D. Roberts, Ph.D., Dr.rer.Nat., Sc.D.,

Institute Professor of Chemistry

B.A., University of California (Los Angeles),
1941; Ph.D., 1944; Dr.rer.Nat.h.c., University
of Munich; D.Sc.h.c., Temple University.
Research Associate, Caltech, 1952-53; Profes-
sor, 1953-72; Institute Professor, 1972-; Chair-
man, Division of Chemistry and Chemical Engi-
neering, 1963-68; Acting Chairman, 1972-73;
Provost and Vice President, Dean of the Faculty,
1980-83.

John Walker Roberts, Ph.D., Senior Research
Fellow in Biology

B.A., University of California {Santa Barbara),
1968; M.A., 1972; Ph.D., 1974. Caltech, 1979-.

Mary Louise Robertson, Ph.D., Faculty
Associate in History
B.A., University of California (Los Angeles),
1966; M.A., 1968; Ph.D., 1975. Curator of
Manuscripts, Huntington Library, 1980-. Cal-
tech, 1984 .

John Joseph Robinson, Ph.D., Research
Fellow in Biology
B.Sc., University College (Ireland), 1977; Ph.D.,
University of Alberta (Canada), 1982. Caltech,
1983-85.

James D. Rodgers, Ph.D., Research Fellow
in Chemistry
B.S.. University of Maryland, 1980; Ph.D.,

University of Wisconsin, 1984. Caltech,
1985-86.

Ryan Rohm, Ph.D., Weingart Fellow in
Theoretical Physics

B.S., North Carolina State University, 1980;
Ph.D., Princeton University, 1985. Caltech,
1985—.

Hilton Lewis Root, Ph.D., Mellon
Postdoctoral Instructor in History
B.A., State University of New York (Buffalo),
1972; M.A., University of Michigan, 1977;
Ph.D., 1983. Caltech, 1983~-.

Ares J. Rosakis, Ph.D., Assistant Professor
of Aeronautics and Applied Mechanics
B.Sc., University of Oxford, 1978; Sc.M., Brown
University, 1980; Ph.D., 1983, Caltech, 1982—-.
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Samuel J. Rose IlI, Ph.D., Senior Research
Fellow in Biology
B.A., University of California (San Diego), 1975:
Ph.D., University of lllinois, 1981. Research
Fellow, Calitech, 1983-84; Senior Research Fel-
low, 1984-85.

Sherwin Rosen, Ph.D., Sherman Fairchild
Distinguished Scholar
B.S., Purdue University, 1960; M.A., Univer-
sity of Chicago; Ph.D., 1966; Professor of Eco-
nomics, 1977-. Caltech, 1985-86.

Marvin J. Rosenberg, Ph.D., Visiting
Associate in Biology
B.S., City College of New York, 1952; M.S.,
Cornell University, 1954, Ph.D., Columbia Uni-
versity, 1967. Associate Professor, California
State University (Fullerton), 1968-71; Profes-
sor, 1971—. Caltech, 1983; 1984-85.

Robert Allan Rosenstone, Ph.D., Professor
of History; Executive Officer for the
Humanities
B.A., University of California (Los Angeles),
1957, Ph.D., 1965. Visiting Assistant Professor,
Caltech, 1966-68; Assistant Professor, 1968-69;
Associate Professor, 1969--75; Professor, 1975—;
Executive Officer, 1983,

Anatol Roshko, Ph.D., Theodore von
Kdrmdn Professor of Aeronautics; Acting
Director of the Graduate Aeronautical
Laboratories
B.Sc., University of Alberta, 1945; M.S., Cal-
tech, 1947; Ph.D., 1952. Research Fellow,
195254, Senior Research Fellow, 1954-55;
Assistant Professor, 1955-58; Associate Profes-
sor, 1958 —62; Professor, 1962 85; von Kérmén
Professor, 1985~; Acting Director, 1985-.

Cesare Rossi, Ph.D., Research Fellow in
Biology
Ph.D., University of Brescia Medical School
(Italy), 1983. Caltech, 1985~ 86.

George Robert Rossman, Ph.D., Professor of
Mineralogy
B.S., Wisconsin State University, 1966; Ph.D.,
Caltech, 1971. Instructor, 1971; Assistant Pro-
fessor, 1971-77; Associate Professor, 1977-83;
Professor, 1983 .

Ellen Rothenberg, Ph.D., Assistant Professor
of Biology
A.B., Harvard University, 1972; Ph.D., Mas-
sachusetts Institute of Technology, 1977. Cal-
tech, 1982-.

Geoffrey S. Rothwell, Ph.D., Research

Fellow in Economics

B.A., Evergreen State College, 1975; M.A .,
University of California, 1981, Ph.D., 1984,
Caltech, 1985-86.

Stephanie W. Ruby, Ph.D., Research Fellow
in Biology
B.S., University of Southern California, 1971;
M.S., San Diego State University, 1977, Ph.D.,

Harvard Medical School, 1985. Caltech,
1985-86.

Car] Frederick Ruoff, M.S., Lecturer in
Mechanical Engineering

B.S.. California State University (Long Beach),
1967; M.S. University of California (Los Ange-
les), 1971. Member, Technical Staff, Jet Pro-
pulsion Laboratory, 1978-. Caltech, 1984,
1985-86.

David B. Rutledge, Ph.D., Associate
Professor of Electrical Engineering
B.A., Williams College, 1973; M.A., Univer-
sity of Cambridge, 1975; Ph.D., University of
California, 1980. Caltech, Assistant Professor,
1980 84; Associate Professor, 1984 —.

Asif Sabanovic, D.Sc., Visiting Associate
Professor of Electrical Engineering
B.S.E.E., University of Sarajevo (Yugoslavia)},
1970; M.Sc., 1975: D.S¢., 1979. Head Director,
R & D Labs of Energoinvest (Sarajevo), 1975-.
Caltech, 1984-85.

Rolf Heinrich Sabersky, Ph.D., Professor of
Mechanical Engineering
B.S., Caltech, 1942; M.S., 1943; Ph.D., 1949.
Assistant Professor, 194955, Associate Profes-
sor, 1955-61; Professor, 1961~.

Inge-Juliana Sackmann, Ph.D., Faculty
Associate in Physics
B.A., University of Toronto, 1963; M.A ., 1965;
Ph.D., 1968. Research Fellow, Caltech, 1971-74;
Visiting Associate, 1974-76; Senior Research
Fellow, 1976—-81; Faculty Associate, 1981-.

Rita Sacrens, Ph.D., Bateman Research
Instructor in Mathematics
M.A_, Vrije University (Brussels), 1977, M.5c.,
University of Washington, 1980; Ph.D., 1983,
Caltech, 1983-.

Philip Geoffrey Saffman, Ph.D., Professor of
Applied Mathematics
B.A., Trinity Colfege, University of Cambridge,
1953; M.A., Ph.D., 1956. Professor of Fluid
Mechanics, Caltech, 1964-70; Professor of
Applied Mathematics, 1970,

Dov Sagi, Ph.D., Research Fellow in Biology
B.Sc., Hebrew University of Jerusalem (Israel),
1975; Ph.D., 1982. Caltech, 1985--86.

Jason Brian Saleeby, Ph.D., Associate
Professor of Geology
B.S., California State University (Northridge),
1972; Ph.D., University of California (Santa
Barbara), 1975. Caltech, 1978 —.
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Joseph Salzman, Ph.D., Bantrell Research
Fellow in Applied Physics

B.Sc., Tel Aviv University (Israel), 1973; M.Sc.,
1978; Ph.D., 1984. Caltech, 1984-86.

Sten O. Samson, Fil.Dr., Senior Research
Associate in Chemistry
Fil Kand., University of Stockholm, 1953;
Fil.Lic., 1956; Fil.Dr., 1968. Research Fellow,
Caltech, 1953-56; 1957-61; Senior Research
Fellow, 1969—72; Research Associate, 1973-81;
Sentor Research Associate, 1981,

David Bruce Sanders, Ph.D., Research
Fellow in Physics
B.S., University of Virginia, 1968; M.S., Cor-
nell University, 1972; Ph.D., State University of
New York (Stony Brook), 1981. Caltech,
1984 --85.

Theodore Nicholas Sarachman, Ph.D.,
Visiting Associate Professor of Physics
A.B., University of Chicago, 1951;B.S.,M.S.,
1954; Ph.D., Harvard University, 1961. Asso-
ciate Professor and Chairman, Department of
Physics, Whittier College, 1970—. Caltech,
1984 -8S.

Wallace Leslie William Sargent, Ph.D., Ira

S. Bowen Professor of Astronomy

B.Sc., University of Manchester, 1956; M. Sc.,
1957; Ph.D., 1959. Research Fellow, Caltech,
1959-62; Assistant Professor, 1966 68; Asso-
ciate Professor, 1968 -71; Professor, 1971-81;
Bowen Professor, 1981—; Executive Officer for
Astronomy, 1975-81; Staff Member, Owens
Valley Radio Observatory, 1978—.

Loveriza A. Sarmiento, Ph.D., Research
Fellow in Biology
B.S., University of St. Tomas (Philippines), 1966;

Ph.D., Caltech, 1982. Research Fellow,
1984 -85,

Birgit H. Satir, Mgstr., Visiting Associate in
Biology

Mgstr., University of Copenhagen, 1961, Pro-
fessor of Anatomy and Scientific Director of
Analytical Ultrastructure Center, Albert Ein-
stein College of Medicine, 1977-. Caltech,
1984 -85.

William P. Schaefer, Ph.D., Senior Research

Associate in Chemistry

B.S., Stanford University, 1952; M.S., Univer-
sity of California (Los Angeles), 1954; Ph.D.,
1960. Instructor, Caltech, 1960—62; Assistant
Professor, 1962—66; Senior Research Fellow,
1968-77; Research Associate, 1977-81; Senior
Research Associate, 1981—; Assistant Director
of Admissions, 1968-73; Registrar, 1971-77;
Director of Financial Aid, 1973-77.

Stewart Scherer, Ph.D., Senior Research

Fellow in Biology

B.S., Caltech, 1977; Ph.D., Stanford Univer-
sity, 1981. Research Fellow, Caltech, 1982-85;
Senior Research Fellow, 1985-86.

Rafe H. Schindler, Ph.D., Senior Research
Associate in Physics
B.A., University of Rochester, 1974; M.A.,
Stanford University, 1975; Ph.D., 1979. Senior
Research Fellow, Caltech, 1982-85; Senior
Research Associate, 1985-.

Maarten Schmidt, Ph.D., Sc.D., Institute

Professor of Astronomy

Ph.D., University of Leiden, 1956; Sc.D., Yale
University, 1966. Associate Professor, Caltech,
1959-64; Professor, 1964 81; Institute Profes-
sor, 1981—; Executive Officer for Astronomy,
1972-75; Chairman, Division of Physics, Math-
ematics and Astronomy, 1976-78; Director, Hale
Observatories, 1978-80.

Paul Gardner Schmidt, Ph.D., Visiting
Associate in Chemistry
B.A., Pomona College, 1966; Ph.D., Stanford
University, 1970. Associate Member, Labora-
tory of Protein Studies; Associate Professor,
Department of Biochemistry and Molecular
Biology, Oklahoma Medical Research Founda-
tion, 1977-. Caltech, 1983; 1984 -85.

Norman Schofield, Ph.D., Visiting Professor
of Political Science
B.Sc., Liverpool University (England), 1965;
Ph.D., Essex University, 1976. Caltech,
1984 -85.

Verner Schomaker, Ph.D., Visiting Associate
in Chemistry
B.S., University of Nebraska, 1934;M.S., 1935;
Ph.D., Caltech, 1938. Professor Emeritus, Uni-
versity of Washington, 1984 -, Visiting Associ-
ate, Caltech, 1977-78; 1983; 198485,

James Moeller Schombert, Ph.D., Research
Fellow in Astronomy
B.S., University of Maryland, 1979; M.Phil,,
Yale University, 1982; Ph.D., 1984. Caltech,
1984 -85.

Elma Schonbach, B.M., Lecturer in Music
B.M., Cincinnati Conservatory of Music, 1939,
Caltech, 1976-.

Geza Schrauf, Ph.D., Research Fellow in
Applied Mathematics

Dipl. University of Bonn, 1978; Ph.D., 1983.
Caltech, 1983-85.

Richard R. Schrock, Ph.D., Sherman
Fairchild Distinguished Scholar
A.B., University of California (Riverside), 1967;
Ph.D., Harvard University, 1971. Professor of
Chemistry, Massachusetts Institute of Technol-
ogy, 1980-. Caltech, 1985-86.

Walter A. Schroeder, Ph.D., Senior Research
Associate in Chemistry
B.Sc., University of Nebraska, 1939; M. A., 1940;
Ph.D., Caltech, 1943. Research Fellow, 1943—-46;
Senior Research Fellow, 1946-56; Research
Associate, 1956—81; Senior Research Associ-
ate, 1981-.
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Bonny L. Schumaker, Ph.D., Research
Fellow in Physics

B.S., Caltech, 1979; M.S., 1981; Ph.D., 198S.
Research Fellow, 1985-86.

Udo Eugen Schwalke, Ph.D., Research
Fellow in Chemical Engineering
Ph.D., University of Bonn, 1984. Caltech,
1984 - 86.

Alan Schwartz, LL.B., Luce Professor of
Law and Social Sciences
B.S., Bates College, 1961; LL.B., Yale Univer-
sity, 1964. Visiting Professor, Caltech, 1979-81;
Professor, 1981-82; 1983—; Luce Professor,
1982-83.

John H. Schwarz, Ph.D., Professor of
Theoretical Physics
A.B., Harvard College, 1962; Ph.D., University
of California, 1966. Research Associate, Cal-
tech, 1972-81; Senior Research Associate,
1981-85; Professor, 1985-.

Ricardo B. Schwarz, Ph.D., Visiting
Associate in Materials Science
Ing., Universidad de Chile, 1967; Ph.D., Uni-
versity of Virginia, 1972. Physicist, Materials
Science Division, Argonne National Laboratory,
1979-. Caltech, 1982-83; 1984 —.

Ronald Fraser Scott, Sc.D., Professor of
Civil Engineering
B.Sc., Glasgow University, 1951; S.M., Mas-
sachusetts Institute of Technology, 1953; Sc.D.,
1955. Assistant Professor, Caltech, 1958-62;
Associate Professor, 1962-67; Professor, 1967-.

Nicholas Zabriskie Scoville, Ph.D., Professor
of Astronomy
B.A., Columbia University, 1967; Ph.D., 1972.
Caltech, 1984 —.

Thayer Scudder, Ph.D., Professor of
Anthropology
A.B., Harvard College, 1952; Ph.D., Harvard
University, 1960. Assistant Professor, Caitech,
1964 -66; Associate Professor, 1966-69; Pro-
fessor, 1969—.

Eleanor Millard Searle, Ph.D., D.M.S.,
Professor of History
A.B., Radcliffe College, 1948; Ph.D., Pontifi-
cal Institute of Medieval Studies, 1961;D.M.S.,
1972. Caitech, 1979--.

Duane W. Sears, Ph.D., Visiting Associate in
Biology
B.S., Colorado College, 1968; M.Phil., Colum-
bia University, 1974; Ph.D., 1974. Associate
Professor, University of California (Santa Bar-
bara), 1978 Caltech, 1985-86.

Yoav Segev, Ph.D., Bateman Research
Instructor in Mathematics

B.Sc., Hebrew University, 1975; M.Sc., 1978;
Ph.D., 1985. Caltech, 1985-86.

John Hersh Seinfeld, Ph.D., Louis E. Nohl
Professor and Professor of Chemical
Engineering; Executive Officer for
Chemical Engineering
B.S., University of Rochester, 1964, Ph.D.,
Princeton University, 1967. Assistant Professor,
Caltech, 1967-70: Associate Professor, 1970-74;
Professor, 1974 -; Nohl Professor, 1979—-; Exec-
utive Officer, 1974 .

Charles Lewis Seitz, Ph.D., Professor of

Computer Science

S.B., Massachusetts Institute of Technologoy,
1965; S.M., 1967; Ph.D., 1971. Visiting Asso-
ciate Professor, Caltech, 1977; Research Asso-
ciate, 1977-79; Research Associate and Visiting
Professor, 1979-80; Associate Professor, 1980
84; Professor, 1984 .

Ryoichi Seki, Ph.D., Visiting Associate in
Physics
B.S., Waseda University (Japan), 1962; M.S.,
Northeastern University, 1964; Ph.D., 1968.
Professor, California State University (North-
ridge), 1976—. Caltech, 1978-83; 1984 -86.

Martin 1. Sereno, Ph.D., Del E. Webb
Research Fellow in Biology
B.S., Northern Hlinois University, 1978; M.S.,
University of Chicago, 1983; Ph.D., 1984, Cal-
tech, 1984-85.

Fredrick Harold Shair, Ph.D., Professor of
Chemical Engineering
B.S., University of Illinois, 1957; Ph.D., Uni-
versity of California, 1963. Assistant Professor,
Caltech, 1965-69; Associate Professor, 1969-76;
Professor, 1976~.

Mark Howard Shapiro, Ph.D., Visiting
Associate in Physics
A.B., University of California, 1962; M.S.,
University of Pennsylvania, 1963; Ph.D., 1966.
Associate Professor, California State University
(Fullerton), 1973-. Caltech, 1976~83; 1984 -85.

Pramod K. Sharma, Ph.D., Research Fellow
in Chemical Engineering
B.S., Indian Institute of Technology (Delhi),
1968; M.S., Indian Institute of Technology
(Kanpur), 1971; Ph.D., University of California
(Los Angeles), 1976. Caltech, 1984 -85.

Robert Phillip Sharp, Ph.D., Robert P Sharp
Professor of Geology, Emeritus
B.S., Caltech, 1934; M.S., 1935; A M., Har-
vard University, 1936; Ph.D., 1938. Professor
of Geology, Caltech, 1947-78; Sharp Professor,
1978-79; Sharp Professor Emeritus, 1979-;
Chairman, Division of Geology, 1952-68.

Sergei Yuryevich Shashkin, Ph.D., Visiting
Associate in Chemistry
Dipl., Ural State University (U.§5.S.R.), 1975;

Ph.D., 1980. Assistant Professor, Ural State
University, 1984~. Caltech, 1984-85.
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Anmita Shastri, Ph.D., Research Fellow in
Political Science
B.A., University of Delhi (India), 1975;: M.A_,
Jawaharlal Nehru University (India), 1975;
M.Phil., 1980.Ph.D., 1984. Caltech, 19834-85.

Nilabh Shastri, Ph.D., Research Fellow in
Biology
B.S.. Panjab University (India), 1972; M.S.,
1973; Ph.D., All India Institute of Medical Sci-
ences, 1980. Caltech, 1984~85.

Edward Joel Shaya, Ph.D., Bantrell Research
Fellow in Astronomy
A.B., Princeton University, 1976; A.M., Uni-
versity of Chicago, 1978; Ph.D., University of
Hawaii, 1984. Caltech, 1984—-86.

Charles H. Shelden, M.D., Visiting Associate
in Chemistry
B.S., University of Wisconsin, 1928; M.D.,
University of Pennsylvania, 1932; M.Sc., Uni-
versity of Minnesota, 1937. Professor of Neu-
rosurgery, University of Southern California
Medical Center, 1968—; Director of Neurosurg-
ical Research, Huntington Medical Research
Institutes, 1970~ Visiting Associate in Biomed-
ical Engineering, Caltech, 1978-84; Visiting
Associate in Chemistry, 1985-.

Cheng-ru Shi, Visiting Associate in Physics
Lanzhou University, 1959. Associate Professor,
1983 -. Caltech, 1983; 1984-86.

Youcheng Shi, Visiting Associate in
Electrical Engineering
Beijing Institute of Aeronautics and Astronau-
tics, 1962; Engineer, Luoyang Dynamic Research
Institute of Chinese Aeronautical Establishment,
1962-. Caltech, 1982-83; 1984-85.

Rindge Shima, B.S., Visiting Associate in
Applied Physics
B.S., University of California, 1936. Consul-
tant, Jet Propulsion Laboratory, 1970 Caltech,
1974-76; 1982—-83; 1984 -85.

Katuhiko Shimada, Ph.D., Visiting Associate
in Biology
B.S., Nagoya University (Japan), 1969; Ph.D.,
1974, Assistant Professor, Nagoya Municipal

Women's Junjor College, 1982-. Caltech,
1985-86. .

Obaid Siddiqi, Ph.D., Sherman Fairchild
Distinguished Scholar

M.Sc., Akugarh University (India), 1953; Ph.D.,
University of Glasgow, 1961. Professor of
Molecular Biology and Head of Molecular Biol-
ogy Unit, Tata Institute of Fundamental Research
(India), 1963-. Caltech, 1981-82; 1985-86.

Kerry Edward Sieh, Ph.D., Associate
Professor of Geology
A.B., University of California (Riverside), 1972;
Ph.D., Stanford University, 1977, Assistant Pro-

fessor, Caltech, 1977-82; Associate Professor,
1982,

Leon Theodore Silver, Ph.D., W M. Keck
Foundation Professor for Resource
Geology
B.S., University of Colorado, 1945; M.S., Uni-
versity of New Mexico, 1948; Ph.D., Caltech,
1955. Assistant Professor of Geology, 1955-62;
Associate Professor, 1962-65; Professor, 1965-
83; Keck Professor, 1983~

Jeffrey A. Simmen, Ph.D., Research Fellow
in Applied Mathematics
B.S., Caltech, 1977; M.S., Cornell University,
1979; Ph.D., Caltech, 1984. Research Fellow,
1984 -85.

Barry Martin Simon, Ph.D., International
Business Machines Professor of
Mathematics and Theoretical Physics
A.B., Harvard College, 1966; Ph.D., Princeton
University, 1970. Sherman Fairchild Distin-
guished Scholar, Caltech, 1980-81; Professor,
1981-84; IBM Professor, 1984 .

Melvin I. Simon, Ph.D., Professor of
Biology
B.S., City College of New York, 1959; Ph.D.,
Brandeis University, 1963. Caltech, 1982~.

Gabriel Sirat, Ph.D., Research Fellow in
Electrical Engineering

B.Sc., Hebrew University (Jerusalem), 1974;
Ph.D., 1983. Caltech, 1983-85.

Annette Jacqueline Smith, Ph.D., Associate
Professor of French
B.A., University of Paris (Sorbonne), 1947,
M.A., 1950; Ph.D., 1970. Visiting Assistant
Professor, Caltech, 1970-71; Lecturer, 1971-81;
Associate Professor, 1982—.

Brent Pendleton Smith, Ph.D., Assistant
Professor of Mathematics

B.A., Reed College, 1971; Ph.D., Louisiana State
University, 1977. Caltech, 1981-.

David Rodman Smith, Ph.D., Professor of

Literature

B.A., Pomona College, 1944; M. A, Claremont
Colleges, 1950; Ph.D., 1960. Instructor in
English, Caltech, 1958 -60; Assistant Professor,
1960-66; Associate Professor, 1966—-80; Asso-
ciate Professor of Literature, 1980-82; Profes-
sor, 1982; Master of Student Honses, 1969-75.

Hallett D. Smith, Ph.D., L.H.D., Professor
of English, Emeritus
B.A., University of Colorado, 1928; Ph.D., Yale
University, 1934: L.H.D.h.c., University of
Colorado. Professor, Caltech, 1945-75; Profes-
sor Emeritus, 1975—; Chairman, Division of the
Humanities and Social Sciences, 1949-70.

Kenneth S. Smith, M.S., Lecturer in Applied

Mechanics

B.S., Caltech, 1980; M.S., 1982, Lecturer,
1984-.
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Lizbeth Courtney Smith, Ph.D., Research
Fellow in Biology
B.A., Drake University, 1974; M.Sc., Univer-
sity of Minnesota, 1976; Ph.D., University of
California (Los Angeles), 1985. Caltech,
1985-86.

Lloyd Michael Smith, Ph.D., Senior
Research Fellow in Biology
A .B., University of California, 1976; Ph.D.,
Stanford University, 1981. Research Fellow,
Caltech, 1982-85; Senior Research Fellow,
1985-86.

Theodore B. Smith, M.D., Ph.D., Visiting
Associate in Chemistry
M.D., School of Medicine, Kyushu University
(Japan), 1970; Ph.D., 1979. Assistant Professor,
1976—. Caltech, 1984 —86.

Sarah Margaret Smolik-Utlaut, Ph.D.,
Research Fellow in Biology
B.A., University of Colorado, 1974; Ph.D.,
University of Chicago, 1982. Caltech, 1984 -86.

Noel E Smyth, Ph.D., Research Fellow in
Applied Mathematics

B.Sc., University of Queensland (Australia),
1979; B.Sc., 1980; Ph.D., Caltech, 1984.
Research Fellow, 1984~ 85.

William Ralph Smythe, Ph.D., Professor of
Physics, Emeritus
A.B., Colorado College, 1916; A.M., Dart-
mouth College, 1919; Ph.D., University of Chi-
cago, 1921. National Research Fellow, Caltech,
1923 -26; Research Fellow, 1926-27; Assistant
Professor, 1927-34; Associate Professor,
1934 —40; Professor, 1940 64; Professor Emer-
itus, 1964 —.

Terrance Preston Snutch, Ph.D., Research
Fellow in Chemistry

B.Sc., Simon Fraser University (Canada), 1979;
Ph.D., 1984. Caltech, 1984—-86.

Mordechai Sobel, B.Sc., Visiting Associate
in Aeronautics
B.Sc., Technion (Israel Institute of Technology),
1974. Research and Development Engineer,

Armament Development Authority, Ministry of
Defense, 1978 ~, Caltech, 1984 -85,

Laurence A. Soderblom, Ph.D., Visiting
Associate in Planetary Science
B.S., New Mexico Institute of Technology, 1966;
Ph.D., Caltech, 1970. Chairman, NASA Space
and Earth Science Advisory Council, 1980-.
Sherman Fairchild Distinguished Scholar, Cal-
tech, 1983; Visiting Associate, 1984 -85.

Avraham Soffer, Ph.D., Chaim Weizmann
Research Fellow in Mathematics and
Theoretical Physics

B.Sc., Tel Aviv University (Israel), 1976; M.Sc.,
1980; Ph.D., 1984. Caltech, 1984-85.

Thomas B. Soifer, Ph.D., Senior Research
Associate in Physics
B.S., Caltech, 1968; Ph.D., Cornell University,
1972. Senior Research Fellow, Caltech, 1978-81;
Senior Research Associate, 1981-.

Kenneth Lee Sokoloff, Ph.D., Visiting
Assistant Professor of Economics
A.B., University of Pennsylvania, 1974; Ph.D.,
Harvard University, 1982. Assistant Professor,
University of California (Los Angeles), 1980-.
Caltech, 1984-85.

Sorin Solomon, Ph.D., Bantrell Research
Fellow in Theoretical Physics

M.Sc., Weizmann Institute of Science (Israel),
1976; Ph.D., 1982. Caltech, 1982-85.

Vibeke Sorensen, M.A.H., Visiting Associate
in Computer Science
B.A., Royal Academy of Art and Architecture
(Denmark), 1974; M.A H., State University of
New York, 1976. Director, Computer Graphic
Design Program, Art Center College of Design,
1983-. Caltech, 1984-85.

Randal Kenneth Sparks, Ph.D., Assistant
Professor of Chemical Physics
A.B., Harvard College, 1974; Ph.D., University
of California, 1979. Arthur Amos Noyes Re-
search Instructor in Chemistry, Caltech,
1980-82; Assistant Professor, 1982—.

Roger Wolcott Sperry, Ph.D., Sc.D., Nobel
Laureate, Board of Trustees Professor of
Psychobiology, Emeritus
A.B.,OberlinCollege, 1935;A.M.,1937;Ph.D.,
University of Chicago, 1941; Sc.D.h.c., Ken-
yon College; University of Cambridge; Univer-
sity of Chicago. Hixon Professor of Psychobiol-
ogy, Caltech, 1954-84; Board of Trustees
Professor Emeritus, 1984—.

Daniel E Spulber, Ph.D., Visiting Associate
in Economics
B.A., University of Michigan, 1974; M.A.
Northwestern University, 1976; Ph.D., 1979.
Caltech, 1984-85.

Richard P. Stanley, Ph.D., Sherman Fairchild
Distinguished Scholar
B.S., Caltech, 1966; Ph.D., Harvard University,
1971. Professor of Applied Mathematics, Mas-
sachusetts Institute of Technology, 1979-. Cal-
tech, 1985-86.

Matthias H. L. Staufenbiel, Ph.D., Research
Fellow in Biology
Dipl., University of Konstanz (Switzerland),
1978; Ph.D., University of Ulm (West Ger-
many), 1982. Caltech, 1984~ 86.

Joan Argetsinger Steitz, Ph.D., Sherman
Fairchild Distinguished Scholar
B.S., Antioch College, 1963; Ph.D., Harvard
University, 1967. Professor of Molecular Bio-

physics and Biochemistry, Yale University,
1978-. Caltech, 1984 -85.
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Thomas A. Steitz, Ph.D., Sherman Fairchild
Distinguished Scholar
B.A., Lawrence College, 1962; Ph.D., Harvard
University, 1966. Professor of Molecular Bio-
physics and Biochemistry, Yale University,
1979 -~. Caltech, 1984 -85.

Raul A. Stern, Ph.D., Sherman Fairchild
Distinguished Scholar
B.S., University of Wisconsin, 1952; M.S., 1953;
Ph.D., University of California, 1959. Professor
of Physics and Astrophysics, University of Col-
orado, 1978—. Caltech, 1985-86.

Eli Sternberg, Ph.D., D.Sc., Professor of
Mechanics
B.C.E., University of North Carolina, 1941,
M.S., Illinois Institute of Technology, 1942;
Ph.D., 1945; D.Sc.h.c., University of North
Carolina; Technion-Israel Institute of Technol-
ogy. Professor of Applied Mechanics, Caltech,
1964 -70; Professor of Mechanics, 1970-.

David J. Stevenson, Ph.D., Professor of
Planetary Science
B.S., Victoria University (New Zealand), 1971;
M.S., 1972; Ph.D., Cornell University, 1976.
Associate Professor, Caltech, 1980—1984; Pro-
fessor, 1984—.

Homer Joseph Stewart, Ph.D., Professor of
Aeronautics, Emeritus
B.Aero.E., University of Minnesota, 1936;
Ph.D., Caltech, 1940. Instructor, 1939-42;
Assistant Professor, 1942-46; Associate Profes-
sor, 1946-49; Professor, 1949—80; Professor
Emeritus, 1980-.

Albert Edward Stiegman, Ph.D., Research
Fellow in Chemistry

B.S., Ohio State University, 1979; Ph.D.,
Columbia University, 1984. Caltech, 198486,

Edward Manin Stolper, Ph.D., Professor of
Geology
A .B., Harvard College, 1974; M.Phil., Univer-
sity of Edinburgh, 1976; Ph.D., Harvard Uni-
versity, 1979. Assistant Professor, Caltech,
1979-82; Associate Professor, 1982-83; Pro-
fessor, 1983,

John E. Stolz, Ph.D., Visiting Associate in
Geobiology
B.S., Fordham University, 1977, Ph.D., Bos-
ton University, 1984. Research Associateship,
National Research Council, 1984~. Caltech,
1984 -85.

Edward Carroll Stone, Jr., Ph.D., Professor
of Physics; Chairman of the Division of
Physics, Mathematics and Astronomy
S.M., University of Chicago, 1959; Ph.D., 1964.
Research Fellow, Caltech, 1964-66; Senior
Research Fellow, 1967, Assistant Professor,
1967--71; Associate Professor, 1971-76; Profes-
sor, 1976—; Chairman, 1983—.

Ellen Glowacki Strauss, Ph.D., Senior
Research Associate in Biology
B.A., Swarthmore College, 1960; Ph.D., Cal-
tech, 1966. Research Fellow, 1969-73; Senior
Research Fellow, 1973-84. Senior Research
Associate, 1984-.

James Henry Strauss, Ph.D., Professor of
Biology; Executive Officer for Biology
B.S., Saint Mary’s University, 1960; Ph.D.,
Caltech, 1967. Assistant Professor, 1969-75;
Associate Professor, 1975-83; Professor, 1983—;
Exccutive Officer, 1980-.

James Frank Strnad I, 1.D., Ph.D., Assistant
Professor of Law and Economics
A.B., Harvard College, 1975; J.D., Yale Uni-
versity, 1979; Ph.D., 1982, Visiting Assistant
Professor, Caltech, 1983; Assistant Professor,
1983-.

Iwona Teresa Stroynowski, Ph.D., Senior
Research Fellow in Biology
B.Sc., University of Geneva, 1975;M.Sc., 1975;
Ph.D., Stanford University, 1978. Caltech,
Research Fellow, 1981-84; Senior Research
Fellow, 1984-85.

Ryszard Stroynowski, Ph.D., Senior
Research Associate in Physics
Magister, University of Warsaw, 1968; Ph.D.,
University of Geneva, 1973. Senitor Research
Fellow, Caltech, 1980-83; Senior Research
Associate, 1983—.

Alan Strudler, Ph.D., J.D., Mellon
Postdoctoral Instructor in Philosophy
B.A., University of Redlands, 1975; M. A., Uni-
versity of California (Riverside), 1977; Ph.D.,
University of Arizona, 1982; J.D., 1985. Cal-
tech, 1985-86.

William Douglas Stuart, Ph.D., Visiting
Associate in Geophysics
B.Sc., Pennsylvania State University, 1966;
M.Sc., Northwestern University, 1969; Ph.D.,
1971. Geophysicist, Office of Earthquake Stud-
ies, U.S. Geological Survey, 1972~. Caltech,
1982-83; 1984-85.

Bradford Sturtevant, Ph.D., Professor of
Aeronautics
B.E., Yale University, 1955; M.S., Caltech, 1956;
Ph.D., 1960. Research Fellow, 1960-62; Assis-
tant Professor, 1962-66; Associate Professor,
1966-71; Professor, 1971—; Executive Officer
for Aeronautics, 1972-76.

Sean Sullivan, Ph.D., Research Fellow in
Chemistry
B.A., Maryville College, 1974; M.S., Univer-
sity of Tennessee, 1971; Ph.D., 1984. Caltech,
1984--85.,
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Hitoshi Sumi, D.Sc., Visiting Associate in
Chemistry
B.Sc., Kyoto University (Japan), 1965; M.E.,
1967; D.Sc., Tokyo University, 1972. Associate
Professor, Tsukuba University, 1980-. Caltech,
1984 --85; 1985-86.

Katsuhiro Sumi, Ph.D., Research Fellow in
Chemistry

B.S., Osaka University (Japan), 1978; M.Sc.,
1980; Ph.D., 1984. Caltech, 1984-86.

John Andrew Sutherland, Ph.D., Professor of
Literature
B.A., University of Leicester, 1964; M.A_, 1966;
Ph.D., University of Edinburgh, 1973. Visiting
Professor, Caltech, 1983; Professor, 1984 —.

Marius A. Sutter, Ph.D., Research Fellow in
Chemistry

Ph.D., Eidgenossische Technische Hochschule
(Switzerland), 1984. Caltech, 1984 -85.

Alan R. Sweezy, Ph.D., Professor of
Economics, Emeritus
A.B., Harvard College, 1929; Ph.D., Harvard
University, 1934. Visiting Professor, Caltech,
1949-50; Professor, 1950-77; Professor Emer-
itus, 1977-.

Ernest Haywood Swift, Ph.D., LL.D.,
Professor of Analytical Chemistry,
Emeritus
B.S., University of Virginia, 1918; M.S., Cal-
tech, 1920; Ph.D., 1924; LL.D.h.c., Randolph-
Macon College. Instructor, 1920-28; Assistant
Professor, 1928-39; Associate Professor, 1939
43; Professor, 1943-67; Professor Emeritus,
1967—; Chairman, Division of Chemistry and
Chemical Engineering, 1958-63.

Naoki Takahashi, Ph.D., Research Fellow in
Biology

B.S., University of Tokyo, 1976; M.S., 1978;
Ph.D., 1982. Caltech, 1982-85.

Jawahar Lal Tandon, Ph.D., Visiting
Associate in Applied Physics

B.Tech., Indian Institute of Technology, 1970;
M.S., Oklahoma State University, 1973; Ph.D.,
1976. Senior Scientist/Engineer, Applied Solar
Energy Corporation, 1983—. Caltech, 1983;
1984-85.

Jia-Yong Tang, Ph.D., Visiting Associate in
Physics
Ph.D., Peking University, 1957. Associate Pro-
fessor, Head of Nuclear Physics Division, Fudan
University, 1980-. Caltech, 1984-85.

Toshiro Tanimoto, Ph.D., Assistant Professor
of Geophysics
B.S., University of Tokyo, 1977, M.S., 1979;
Ph.D., University of California, 1982. Research
Fellow, Caltech, 1983-84; Assistant Professor,
1985,

Mark Allen Tanouye, Ph.D., Assistant
Professor of Biology
A.B., Stanford University, 1972; A.M., 1973;
Ph.D., Yale University, 1978. Research Fellow,
Caltech, 1978-82; Senior Research Fellow,
1982 -83; Assistant Professor, 1983-.

Hugh Pettengill Taylor, Ph.D., Robert P

Sharp Professor of Geology

B.S., Caltech, 1954; A .M., Harvard University,
1955; Ph.D., Caltech, 1959. Assistant Profes-
sor, 1959-61; Research Fellow, 1961; Assistant
Professor, 1962—-64, Associate Professor,
1964 -69; Professor, 1969-81; Sharp Professor,
1981-.

Shirley Marian Taylor, Ph.D., Research
Fellow in Chemistry
M.Sc., University of Stellenbosch (South Africa),
1977; Ph.D., University of Southern California,
1981. Caltech, 1982-85.

Paul J. Tempst, Ph.D., Research Fellow in
Biology

Lic., State University of Ghent (Belgium),
1976; Ph.D., 1981. Caltech, 1982-85.

Naresh N. Thadhani, Ph.D., Research Fellow
in Materials Science
B.E., Malaviya Regional Engineering College,
University of Rajasthan (India), 1980; M.S.,
South Dakota School of Mines and Technology,
1981; Ph.D., New Mexico Institute of Mining
and Technology, 1984. Caltech, 1984 -85.

James Hayden Thomas, Ph.D., Research
Fellow in Physics
B.S., Washington State University, 1976; M.S.,
Yale University, 1977; M.Phil., 1979; Ph.D.,
1982. Caltech, 1982-86.

Bozena Henisz Thompson, Ph.D., Senior

Research Associate in Linguistics

M.A., University of Warsaw, 1956; M.S.,
Georgetown University, 1961; Ph.D., 1965.
Lecturer in English, Caltech, 1969; Senior
Research Fellow, 1969-73; Research Associate
in Linguistics, 1973-81; Senior Research Asso-
ciate, 1981-.

Frederick Burtis Thompson, Ph.D., Professor
of Applied Philosophy and Computer
Science
A.B., University of California (Los Angeles),
1946; M.A., 1947; Ph.D., University of Cali-
fornia, 1952. Professor of Applied Science and
Philosophy, Caltech, 1965-77; Professor of
Applied Philosophy and Computer Science,
1977-.

Peter M. Thompson, Ph.D., Assistant
Professor of Electrical Engineering
B.S.. University of Virginia, 1977; S.M., Mas-

sachusetts Institute of Technology, 1979; E.E.,
1980; Ph.D., 1982. Caltech, 1982-.
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Kip Stephen Thorne, Ph.D., D.Sc., D.h.c.,
William R. Kenan, Jr. Professor and
Professor of Theoretical Physics
B.S., Caltech, 1962; Ph.D., Princeton Univer-
sity, 1965; D.Sc.h.c., Iilinois College; D.h.c.,
Moscow University. Research Fellow in Phys-
ics, Caltech, 1966-67; Associate Professor of
Theoretical Physics, 1967-70; Professor, 1970—;
Kenan Professor, 1981-.

John Todd, B.Sc., Professor of Mathematics,
Emeritus
B.Sc., Queen’s University (Northern Ireland),
1931. Professor of Mathematics, Caltech,
1957-81; Professor Emeritus, 1981-.

Olga Taussky Todd, Ph.D., Professor of
Mathematics, Emeritus
Ph.D., University of Vienna, 1930; M.A., Uni-
versity of Cambridge, 1937. Research Associ-
ate, Caltech, 1957-71; Professor, 1971~-77; Pro-
fessor Emeritus, 1977-.

Thomas Anthony Tombrello, Jr., Ph.D.,
Professor of Physics
B.A., Rice University, 1958; M.A., 1960; Ph.D.,
1961. Research Fellow, Caltech, 1961-62;
1964 -635; Assistant Professor, 1965-67; Asso-
ciate Professor, 1967-71; Professor, 1971-.

John Matthew Tomich, Ph.D., Research
Fellow in Chemistry
B.A., University of Connecticut, 1974; M.S.,
Purdue University, 1975; Ph.D., Guelph-Water-
loo Centre, 1980. Caltech, 1983-85.

Craig Robert Tomlinson, Ph.D., Research
Fellow in Biology
B.S., Illinois State University, 1973; M.S., 1978;
Ph.D., University of Texas (Austin), 1984, Cal-
tech, 1985-86.

Bing-Gang Tong, Dipl., Visiting Associate in
Engineering Science
B.S., National Central University of China, 1950;
Dipl., Harbin Institute of Technology Graduate
School, 1953. Professor and Chairman of Mod-
ern Mechanics, University of Science and Tech-
nology of China, 1978-. Caltech, 1985-86.

John Terry Trauger, Ph.D., Visiting Associate
in Planetary Science
B.A_, Oberlin College, 1965; M.S., University
of Wisconsin, 1967; Ph.D., 1972. Member of
the Technical Staff, Jet Propulsion Laboratory,
1978-. Science Manager of Optical Astronomy,
Jet Propulsion Laboratory, 1982~. Senior Re-
search Fellow in Planetary Science, Caltech,
1978-84; Visiting Associate, Caltech, 1984-85.

Thierry Troudet, Ph.D., Tolman Research

Fellow in Theoretical Physics

Ph.D., Massachusetts Institute of Technology,
1982. Caltech, 1982-85.

Nicholas William Tschoegl, Ph.D., Professor
of Chemical Engineering, Emeritus
B.Sc., New South Wales University of Technol-
ogy, 1954; Ph.D ., University of New South Wales,
1958. Associate Professor of Materials Science,
Caltech, 1965-67; Professor of Chemical Engi-
neering, 1967-85. Professor Emeritus, 1985-.

William Tumas, Ph.D., Research Fellow in
Chemistry
B.A., Ithaca College, 1980; Ph.D., 1984. Cal-
tech, 1985-86.

Hsien-Hsin Tung, Ph.D., Research Fellow in
Chemistry
B.S., National Taiwan University, 1976; M.S.,
Northwestern University, 1981; Ph.D., 1984.
Caltech, 1984-85.

James Albert Tyburczy, Ph..D., Research
Fellow in Geophysics
B.A., Whitman College, 1974; Ph.D., Univer-
sity of Oregon, 1983. Caltech, 1983-85.

David Robert Tytler, Ph.D., Weingart Fellow
in Astronomy

B.Sc., University College (London), 1978; Ph.D.,
1982. Caltech, 1982-85.

Biing-Jiun Uang, Ph.D., Research Fellow in
Chemistry
B.S., Tamkang University (Taiwan), 1975;M.S.,
National Tsing Hua University (Taiwan), 1979;
M.S.,M.Ph., 1982; Ph.D., Yale University, 1984.
Caltech, 1984-85.

Masayuki Uchida, M.S., Visiting Associate in
Chemical Engineering
B.S., University of Tokyo, 1978; M.S., 1980.
Chemical Engineer, Toyo Engineering Corpora-
tion, 1980-. Caltech, 1984—85.

Eric Alexander Umland, Ph.D., Bantrell
Research Fellow in Physics
B.S., Massachusetts Institute of Technology,
1978; M.A., Rice University, 1980; Ph.D., 1982.
Caltech, 1984-86.

Karl Marlin Unruh, Ph.D., Bantrell Research
Fellow in Applied Physics
B.S., Wichita State University, 1977, M.S., Johns
Hopkins University, 1980; Ph.D., 1983. Cal-
tech, 1984-85.

P. P. Vaidyanathan, Ph.D., Assistant
Professor of Electrical Engineering
B.Sc., University of Calcufta, 1974; B.Tech,
1977; M. Tech., 1979; Ph.D., University of Cal-
ifornia (Santa Barbara), 1983. Caltech, 1983—.

David C. Van Essen, Ph.D., Professor of
Biology; Executive Officer for Biology
B.S., Caltech, 1967; Ph.D., Harvard University,
1971. Assistant Professor, Caltech, 1976-79;
Associate Professor, 1979- 84; Professor, 1984—;
Executive Officer, 1982—.
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Anthonie Van Harreveld, Ph.D., M.D.,
Professor of Physiology, Emeritus

B.A., University of Amsterdam, 1925; M.A .,
1928; Ph.D., 1929; M.D., 1931. Research
Assistant, Caltech, 1934-35; Instructor, 1935
40; Assistant Professor, 1940-42; Associate
Professor, 1942-47; Professor, 1947-74; Pro-
fessor Emeritus, 1974 -,

Henricus C. A. van Tilborg, Ph.D., Visiting
Associate Professor of Electrical
Engineering and Computer Science

M.A., Eindhoven University (Netherlands), 1971;
Ph.D., 1976. Associate Professor in Mathemat-
ics and Computing Science, Eindhoven Univer-
sity, 1980—. Caltech, 1984 -85.

Wilton E. Vannier, M.D., Ph.D., Visiting
Associate in Chemistry

M.D., University of California Medical School
(San Francisco), 1948; Ph.D., Caltech, 1958.
Head of Biotechnology Branch, Naval Medical
Research Institute, Retired, 1984—. Research
Fellow, 1949-51; 1957-60; Visiting Associate,
1985-86.

Vito August Vanoni, Ph.D., Professor of
Hydraulics, Emeritus

B.S., Caltech, 1926; M.S., 1932; Ph.D., 1940.
Assistant Professor, 1942 -49; Associate Profes-
sor, 1949-55; Professor, 1955-74; Professor
Emeritus, 1974-.

Naresh Vasudevan, Ph.D., Research Fellow
in Aeronautics

B.S., Indian Institute of Technology, 1977; M.S.,
University of California (Los Angeles), 1979;
Ph.D., 1984. Caltech, 1984 -85.

Arthur Harris Vaughan, Ph.D., Visiting
Associate in Astronomy

B.E., Cornell University, 1958; Ph.D., Univer-
sity of Rochester, 1965. Research Associate, Mt.
Wilson and Las Campanas Observatories, Car-
negie Institution, 1981—; Manager, Programs,
Applied Optics Division, Perkin-Elmer Corpo-
ration, 1981-. Caltech, 1984-85.

David Charles Vella, Ph.D., Bantrell

Research Fellow in Mathematics

B.A., American International College, 1976;
Ph.D., University of Virginia, 1983. Caltech,
1984 - 86.

Tadmiri R. Venkatesh, Ph.D., Research

Fellow in Biology

B.Sc., University of Mysore (India), 1970; M.Sc.,
Birla Institute of Technology (India), 1973; Ph.D.,
1977. Caliech, 1984 -85.

Gregory Charles Verchota, Ph.D., Bantrell
Research Fellow in Mathematics

B.S., Purdue University, 1976; Ph.D., Univer-
sity of Minnesota, 1982. Caltech, 1984 -85.

K. Vijay Raghavan, Ph.D., Research Fellow
in Biology
B.Tech., Indian Institute of Technology (Kan-
pur), 1975, M.Tech., 1977; Ph.D., Tata Institute
of Fundamental Research (Bombay), 1982. Cal-
tech, 1983-85.

Jens V. Villumsen, Ph.D., Research Fellow in
Theoretical Astrophysics

M.Sc., Aarhus University (Denmark), 1980;
Ph.D., Yale University, 1982. Caltech, 1985-86.

Antonin Vlcek, Jr., Dr.rer.Nat., Visiting
Associate in Chemistry
Dr.rer.Nat., Charles University (Prague), 1979.
Scientist, J. Heyrovsky Institute of Physical
Chemistry and Electrochemistry, 1983-. Cal-
tech, 1985-86.

Petr Vogel, Ph.D., Senior Research Associate
in Physics; Lecturer in Physics
Ph.D., Joint Institute of Nuclear Research
(USSR), 1966. Senior Research Fellow, Cal-
tech, 1970-75; Research Associate, 1975-
81; Sentor Research Associate, 1981; Lecturer,
1983-.

Rochus E. Vogt, Ph.D., Vice President and
Provost; R. Stanton Avery Distinguished
Service Professor and Professor of Physics
S.M., University of Chicago, 1957; Ph.D., 1961.
Assistant Professor, Caltech, 1962—-65; Asso-
ciate Professor, 1965-70; Professor, 1970—;
R. Stanton Avery Distinguished Service Profes-
sor, 1982 —; Chief Scientist, Jet Propulsion Lab-
oratory, 1977-78; Chairman of the Division of
Physics, Mathematics and Astronomy, 1978 -83;
Acting Director, Owens Valley Radio Observa-
tory, 1980-81; Vice President and Provost,
1983 -,

Susan F Volman, Ph.D., Research Fellow in
Biology
A.B., Harvard University, 1969; Ph.D., Cornell
University, 1985. Caltech, 1985-86.

Thad Vreeland, Jr., Ph.D., Professor of

Materials Science

B.S., Caltech, 1949; M.S., 1950; Ph.D., 1952.
Research Fellow in Engineering, 1952-54;
Assistant Professor of Mechanical Engineering,
1954 -58; Associate Professor, 1958 -63; Asso-
ciate Professor of Materials Science, 1963-68;
Professor, 1968-.

Quong Hieu Vuong, Ph.D., Assistant

Professor of Economics

M.S., Ecole des Mines de Paris, 1976; M.S.,
Northwestern University, 1980; Ph.D., 1981.
Caltech, 1981-.

Hermann F. Wagner, Ph.D., Research Fellow
in Biology
Ph.D., Max-Planck-Institut (West Germany),
1984. Caltech, 1985-86.
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David Bertram Wales, Ph.D., Professor of

Mathematics

B.S., University of British Columbia, 1961;
M.A., 1962; Ph.D., Harvard University, 1967.
Bateman Research Fellow, Caltech, 1967-68;
Assistant Professor, 1968 —-71; Associate Profes-
sor, 1971-77; Professor, 1977-; Associate Dean
of Students, 1976-80; Dean, 1980—84.

Michael Mathew Walker, Ph.D., Visiting
Associate in Geobiology
B.Sc., University of Auckland, 1975; M.Sc.,
1977, Ph.D., University of Hawaii, 1983.
Research  Associateship, National Research
Council, 1984 ~. Caltech, 1984-85.

Robert Lee Walker, Ph.D., Professor of
Physics, Emeritus
B.S., University of Chicago, 1941; Ph.D., Cor-
nell University, 1948. Assistant Professor, Cal-
tech, 1949-53; Associate Professor, 1953-59;
Professor, 1959-81; Professor Emeritus, 1981—;
Executive Officer for Physics, 1976-81.

Steven David Walt, Ph.D., Mellon
Postdoctoral Instructor in Philosophy
B.A., Kalamazoo College, 1972; M.A., Uni-
versity of Chicago, 1977; Ph.D., 1984, Caltech,
1984 - 86.

Henry Ward, Ph.D., Visiting Associate in
Physics
B.Sc., University of Glasgow, 1976; Ph.D., 1983.
Research Assistant, University of Glasgow,
1982—. Caltech, 1984-85.

M. Martha Ward, Ph.D., Assistant Professor
of Art History
B.A., University of North Carolina, 1973; M.A.,
Johns Hopkins University, 1975; Ph.D., 1983.
Instructor, Caltech, 1981-83; Assistant Profes-
sor, 1983 -.

Robert R. Wark, Ph.D., Lecturer in Art
B.A., University of Alberta, 1944; M.A., 1946;
M.A., Harvard University, 1949; Ph.D., 1952.
Curator of Art, Huntington Library and Art Gal-
lery, 1956-. Caltech, 1961-.

Nicholas Philip Warner, Ph.D., Weingart
Fellow in Theoretical Physics
B.Sc., Australian National University, 1979;
Ph.D., University of Cambridge, 1982. Caltech,
1982-85.

Gerald J. Wasserburg, Ph.D., John D.
MacArthur Professor of Geology and
Geophysics
$.B., University of Chicago, 1951; §.M., 1952;
Ph.D., 1954. Assistant Professor of Geology,
Caltech, 1955-59; Associate Professor, 1959-62;
Professor, 1962-63; Professor of Geology and
Geophysics, 1963-82; MacArthur Professor,
1982—.

Dan Martin Watson, Ph.D., Robert A.
Millikan Research Fellow in Physics
A B., University of California (San Diego), 1976,
M.A., University of California, 1978; Ph.D.,
1982. Research Fellow, Caltech, 1982~ 85; Mil-
likan Research Fellow, 1985-86.

Harold J. Wayland, Ph.D., D.Sc., Professor

of Engineering Science, Emeritus

B.S., University of Idaho, 1931; M.S., Cal-
tech, 1935; Ph.D., 1937; D.Sc.h.c., University
of Idaho. Research Fellow in Mathematics,
1939-41; Associate Professor of Applied Me-
chanics, 1949-357; Professor, 1957-63; Profes-
sor of Engineering Science, 1963-79; Professor
Emeritus, 1979-.

Robert D. Wayne, M.A., Associate Professor
of German, Emeritus
Ph.B., Dickinson College, 1935; M.A., Colum-
bia University, 1940. Instructor, Caltech, 1952-
62; Assistant Professor, 1962-69; Associate
Professor, 1969-78; Associate Professor Emer-
itus, 1982 .

William R. Webber, Ph.D., Visiting Associate
in Physics
B.S., Coe College, 1951; M.S., University of

Towa, 1954; Ph.D., 1957. Professor, University
of New Hampshire, 1968 —. Caltech, 1984-85.

Wayne Stephen Webley, Ph.D., Research
Fellow in Chemistry

B.Sc., University of Otago (New Zealand), 1978;
Ph.D., 1984. Caltech, 1984 —86.

Hans-Arwed Weidenmiiller, D.Sc., Sherman
Fairchild Distinguished Scholar
D.Sc., University of Heidelberg, 1957. Director
and Scientific Member, Max-Planck Institute fiir
Kernphysik, 1968-; Professor of Theoretical
Physics, University of Heidelberg, 1971-. Cal-
tech, 1985-86.

William Henry Weinberg, Ph.D., Chevron
Professor of Chemical Engineering Related
to Energy and Professor of Chemical
Engineering and Chemical Physics
B.S., University of South Carolina, 1966; Ph.D.,
University of California, 1970. Assistant Pro-
fessor of Chemical Engineering, Caltech,
1972-74; Associate Professor, 1974-77; Pro-
fessor, 1977-78; Professor of Chemical Engi-
neering and Chemical Physics, 1978—; Chevron
Professor, 1981-.

Dominique Andree Marie Weis, D.Sc.,
Research Fellow in Geochemistry

Lic., Universite Libre de Bruxelles (Belgium),
1979; D.Sc., 1982. Caltech, 1985-86.
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David Franklin Welch, [.D., Professor of
Engineering Design
A.B., Stanford University, 1941; I.D., Caltech,
1943. Instructor in Industrial Design and Engi-
neering Drafting, 1947-49; Instructor in Engi-
neering Drafting, 1949-51; Associate Profes-
sor, 1951-61; Associate Professor of Engineering
Design, 1961-1984; Professor of Engineering
Design, 1984—.

Steven Glenn Wesnousky, Ph.D., Research
Fellow in Geophysics

B.A., University of California (Santa Barbara),
1975; M. A., Columbia University, 1978; M.Phil.,
1979; Ph.D., 1982. Caltech, 1983-85.

Lonny Roy Western, Ph.D., Bantrell

Research Fellow in Astrophysics

B.S., University of Minnesota, 1978; M.S.,
University of Hlinois, 1979; Ph.D., 1983. Cal-
tech, 1983 -85.

James Adolph Westphal, B.S., Professor of

Planetary Science

B.S., University of Tulsa, 1954. Senior Research
Fellow, Caltech, 1966—71; Associate Professor,
1971-76; Professor, 1976—.

Ronald Myron Wexler, Ph.D., Research

Fellow in Chemistry

S.B., Massachusetts Institute of Technology,
1979; Ph.D., University of California, 1984.
Caltech, 1984-86.

Ward Whaling, Ph.D., Professor of Physics

B.S., Rice University, 1944; M.A., 1947; Ph.D.,
1949. Research Fellow, Caltech, 1949-52;
Assistant Professor, 1952 —58; Associate Profes-
sor, 1958 -62; Professor, 1962—.

John R. Whinnery, Ph.D., Sherman Fairchild

Distinguished Scholar

B.S., University of California, 1937; Ph.D.,
1948. Professor of Electrical Engineering and
Computer Sciences, University of California,
1948~. Caltech, 1985-86.

Richard E Whitbeck, Ph.D., Lecturer in

Aeronautics
B.S.E.E., University of Buffalo, 1955; M.S.E.E.,
1958; Ph.D., Cornell University, 1964. Caltech,
1982-83; 1983-84; 1984 -85.

Stanley Ernest Whitcomb, Ph.D., Assistant
Professor of Physics
B.S., Caltech, 1973; Ph.D., University of Chi-
cago, 1979. Caltech, 1980-.

Michael McCormick White, Ph.D., Research
Fellow in Biology

B.S., Cornell University, 1977; Ph.D., Brandeis
University, 1981. Caltech, 1983-85.

Gerald Beresford Whitham, Ph.D., Charles
Lee Powell Professor of Applied
Mathematics
B.Sc., University of Manchester, 1948; M.Sc.,
1949; Ph.D., 1953. Visiting Professor of Applied
Mechanics, Caltech, 1961-62; Professor of
Aeronautics and Mathematics, 1962-67; Pro-
fessor of Applied Mathematics, 1967—83; Pow-
ell Professor, 1983—; Executive Officer for
Applied Mathematics, 1971-80.

Stephen M. Wickham, Ph.D., Visiting
Associate in Geochemistry
B.A., University College (Oxford), 1981; Ph.D.,
Trinity Hall, University of Cambridge, 1984.
Research Fellow, 1984 —. Caltech, 1984-85.

Gregory John Wiederrecht, Ph.D., Research
Fellow in Chemistry
B.S., University of California (Irvine), 1978;

Ph.D., Massachusetts Institute of Technology,
1983. Caltech, 1984-86.

Arthur S. Wightman, Ph.D., Visiting
Professor of Mathematical Physics
B.A., Yale University, 1942; Ph.D., Princeton
University, 1949, Thomas D. Jones Professor of

Mathematical Physics, Princeton University,
1971-. Caltech, 1985-86.

Louis Lorin Wilde, Ph.D., Professor of
Economics
B.A., University of Iowa, 1972; M.A., Univer-
sity of Rochester, 1975; Ph.D., 1976. Assistant
Professor, Caltech, 1976-79; Associate Profes-
sor, 1979-83; Professor, 1983 .

Michael Wilkinson, Ph.D., Weingart Fellow
in Theoretical Physics
B.Sc. University of Leeds (England), 1981;
Ph.D., University of Bristol, 1984. Caltech,
1984 .

Charles H. K. Williamson, Ph.D., Research
Fellow in Aeronautics
B.Sc., Southampton University (England), 1978;
Ph.D., University of Cambridge, 1982. Caltech,
1984 - 86.

Richard M. Wilson, Ph.D., Professor of
Mathematics
B.S., Indiana University, 1966; M.S., Ohio State
University, 1968; Ph.D., 1969. Sherman Fair-
child Distinguished Scholar, Caltech, 1976; Pro-
fessor, 1980-.

Charles Harold Wilts, Ph.D., Professor of
Electrical Engineering and Applied
Physics, Emeritus
B.S., Caltech, 1940; M.S., 1941; Ph.D., 1948.
Assistant Professor of Electrical Engineering,
1947-52; Associate Professor, 1952-57; Pro-
fessor, 1957-74; Professor of Electrical Engi-
neering and Applied Physics, 1974 - 84; Profes-
sor Emeritus, 1984—; Executive Officer for
Electrical Engineering, 1972-75.
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Howard Winet, Ph.D., Visiting Associate in
Engineering Science

B.S., University of Illinois, 1959; M.A., Uni-
versity of California (Los Angeles), 1962. Ph.D.,
1969. Associate Professor, Department of
Orthopedics, University of Southern California,

Catherine Mary Woods-Lazarides, Ph.D.,
Research Fellow in Biology

B.A., University of Lancaster (England), 1973;
M.S., University of Massachusetts, 1980; Ph.D.,
University of California (Davis), 1983. Caltech,
1984 -86.

1980-. Caltech, 1978 -83;1984—8S.

Nicholas Winograd, Ph.D., Visiting Associate
in Physics
B.S., Rensselaer Polytechnic Institute (New
York), 1967; Ph.D., Case Western Reserve Uni-
versity (Ohio), 1970. Professor, Pennsyivania
State University, 1979-. Caltech, 1985-86.

Aage Winther, Ph.D., Visiting Associate in
Physics
Ph.D., University of Copenhagen, 1961. Pro-
fessor, 1964 —. Caltech, 1984-85.

Mark Brian Wise, Ph.D., Professor of
Theoretical Physics
B.Sc., University of Toronto, 1976, M.Sc., 1977;
Ph.D., Stanford University, 1980. Assistant Pro-
fessor, Caltech, 1982-84; Associate Professor,
1984 - 85; Professor, 1985-.

Barbara J. Wold, Ph.D., Assistant Professor
of Biology
B.S., Arizona State University (Tempe), 1973;
Ph.D., Caltech, 1978. Research Fellow, 1978;
Assistant Professor, 1981—.

Alan Jeffrey Wolfe, Ph.D., Research Fellow
in Biology
B.S., Muhlenberg College, 1976; M.S., Uni-
versity of Arizona, 1983; Ph.D., 1985. Caltech,
1985-86.

Thomas H. Wolff, Ph.D., Associate
Professor of Mathematics

A B., Harvard College, 1975; M. A ., University
of California, 1977, Ph.D., 1979. Assistant Pro-
fessor, Caltech, 1982-85; Associate Professor,

James Francis Woodward, Ph.D., Mellon
Postdoctoral Instructor in Philosophy

B.A., Carleton College, 1968; Ph.D., Univer-
sity of Texas (Austin), 1977. Caltech, 1983~ 86.

Dorothy S. Woolum, Ph.D., Visiting
Associate in Geochemistry
B.A., Cornell University, 1964; Ph.D., Wash-
ington University (St. Louis), 1971. Professor
of Physics, California State University (Fuller-
ton), 1980-. Research Fellow in Geology and
Physics, Caltech, 1971-74; Visiting Associate,
Caltech, 1974-83; 1984 -85.

John.C. Woolum, Ph.D., Visiting Associate
in Biology
B.A., University of Colorado, 1960; Ph.D.,
Cornell University, 1965. Caltech, 1981-84.

Joan Marie Wrobel, Ph.D., Research Fellow
in Astronomy
B.Sc., University of Alberta (Canada), 1976;
M.Sc., University of Toronto, 1978; Ph.D., 1983.
Caltech, 1983-85.

Theodore Yao-Tsu Wu, Ph.D., Professor of

Engineering Science

B.S., Chiao-Tung University, 1946; M.S., Iowa
State University, 1948; Ph.D., Caltech, 1952.
Research Fellow in Hydrodynamics, 1952-
55; Assistant Professor of Applied Mechanics,
1955-57; Associate Professor, 1957-61; Pro-
fessor, 1961-66; Professor of Engineering Sci-
ence, 1966~.

Oliver R. Wulf, Ph.D., Senior Research
Associate in Physical Chemistry, Emeritus

+ 1985-. B.S., Worcester Polytechnic Institute, 1920;

: . M.S., American University, 1922; Ph.D., Cal-
David DCl}-LII}g Woo, Ph.D., Research tech, 1926. Research Associate, 1945-67;
Fellow in Biology Research Associate Emeritus, 1967~74; Senior

Research Associate Emeritus, 1974—.

Peter John Wyllie, Ph.D., D.Sc., Professor of
Geology; Chairman of the Division of

B.S., University of Massachusetts (Amherst),
1978; Ph.D., University of California (Los
Angeles), 1984. Caltech, 1984-85.

David Shotwell Wood, Ph.D., Professor of

Materials Science

B.S., Caltech, 1941; M.S., 1946; Ph.D., 1949.
Lecturer in Mechanical Engineering, 1949-50;
Assistant Professor, 1950-55; Associate Profes-
sor, 1955-61; Professor, 1961-63; Professor of
Materials Science, 1963—; Acting Associate Dean
of Students, 1968 69; Associate Dean, 1969—74.

W. Hugh Woodin, Ph.D., Professor of
Mathematics

B.S., Caltech, 1977; Ph.D., University of Cal-
ifornia, 1980. Assistant Professor, Caltech,
1980-83; Professor, 1983—.

Geological and Planetary Sciences

B.Sc., University of St. Andrews (Scotland),
1952; B.Sc., 1955; Ph.D., 1958; D.Sc.h.c.,
University of St. Andrews. Caltech 1983-.
Chairman, 1983-.

Ram Yahalom, Ph.D., Research Fellow in
Theoretical Physics

B.S., Technion-Israel Institute of Technology,
1974; Ph.D., 1983. Caltech, 1985-86.
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Barbara S. Yancey, Ph.D., Senior Research
Fellow in Biology
B.A., Whittier College, 1950: M.S., 1972, Ph.D,
University of Southern California, 1977. Research
Fellow, Caltech, 1977-79: Senior Research Fel-
low, 1979-.

Jae-Sub Yang, Ph.D., Exchange Professor of
Biology
B.S., Seoul National University, 1971; M.S.,
1973; Ph.D., 1982. Assistant Professor, Daegu
University, 1981-. Caltech, 1984 -8S.

Amnon Yariv, Ph.D., Thomas G. Myers
Professor of Electrical Engineering and
Professor of Applied Physics
B.S., University of California, 1954; M.S., 1956;
Ph.D., 1958. Associate Professor of Electrical
Engineering, Caltech, 1964-66: Professor,
1966 -74; Professor of Electrical Engineering and
Applied Physics, 1974-79; Myers Professor of
Electrical Engineering and Professor of Applied
Physics, 1979-.

Jenny Yates-Hammett, Ph.D., Visiting
Associate in Biology
B.A., Furman University, 1965; M.A., Yale
University Divinity School, 1967; Ph.D., Syra-
cuse University, 1973. Associate Professor, Wells
College. 1975-. Caltech, 1984 --85.

Maobin Yi, Visiting Associate in Applied
Physics '
Graduated from Semiconductor Department, Jinin

University, 1961. Lecturer, 1961-. Caltech,
1984 -85.

Yuk Ling Yung, Ph.D., Associate Professor
of Planetary Science
B.S., University of California, 1969; Ph.D.,
Harvard University, 1974. Visiting Associate,
Caltech, 1976; Assistant Professor, 1977-82;
Associate Professor, 1982,

Fredrik Zachariasen, Ph.D., Professor of
Theoretical Physics
B.S., University of Chicago, 1951; Ph.D., Cal-
tech, 1956. Assistant Professor, 1960-62;
Associate Professor, 1962 - 66; Professor, 1966--.

Eran Zaidel, Ph.D., Visiting Associate in

Biology

A.B.. Columbia College. 1967; M.Sc., Caltech,
1968; Ph.D., 1973. Research Fellow, Caltech,
1973-76; Senior Research Fellow, 1976-79.
Professor, University of California (Los Ange-
les), 1983-. Visiting Associate, Caltech,
1984 - 85.

Dominic Michael Zarro, Ph.D., Research
Fellow in Astronomy

B.Sc.. Sydney University (Australia), 1978;
Ph.D., Australian National University, 1983.
Caltech, 1983-8S5.

Johann A. Zensus, Ph.D., Research Fellow in
Radio Astronomy

Ph.D., Max-Planck Institut (West Germany),
1984. Caltech, 1985-86.

Ahmed H. Zewail, Ph.D., Professor of
Chemical Physics
B.Sc., Alexandria University (Egypt), 1967,
Ph.D., University of Pennsylvania, 1974. Assis-
tant Professor, Caltech, 1976-78; Associate
Professor, 1978-82; Professor, 1982—.

Xin-An Zhao, Visiting Associate in Applied
Physics
Graduated in Physics, Fudan University, 1965.
Research Staff Member, Shanghai Institute of
Metallurgy, 1965-. Caltech, 1984-86.

Ren-yuan Zhu, Ph.D., Research Fellow in
Physics
B.S., Tsinghua University (Peking), 1968; Ph.D.,
Massachusetts Institute of Technology, 1983.
Caltech, 1984 - 86.

You-lan Zhu, Visiting Associate in Applied
Mathematics

Professor, Chinese Academy of Sciences, 1978 -.
Caltech, 1984-85.

Yuru Zhuo, Dipl., Visiting Associate in
Geophysics
Dipl.. Peking University, 1964. Assistant Re-
searcher, State Seismological Bureau (China),
1980—. Caltech, 1984 -85.

Klaus-Peter Ziock, Ph.D., Research Fellow in
Physics
B.A., University of Virginia, 1978; M.S., Stan-
ford University, 1982; Ph.D., 1985. Caltech,
1985-86.

Stephen L. Zipursky, Ph.D., Visiting
Associate in Biology
A.B., Oberlin College, 1977, M.Sc., Albert
Einstein College of Medicine, 1979; Ph.D., 1981.
Assistant Professor, Howard Hughes Medical
Institute, University of California (San Fran-
cisco), 1984 —. Caltech, 1984—85.

Harold Zirin, Ph.D., Professor of
Astrophysics; Director of Big Bear Solar
Observatory
A.B., Harvard College, 1950; A.M., Harvard
University, 1951; Ph.D., 1953. Visiting Asso-
ciate, Caltech, 1963; Professor, 1964 -; Chief

Astronomer, Big Bear Solar Observatory, 1970—
80; Director, 1980—.

Martin Rudolf Zirnbauer, Ph.D., Weingart

Fellow in Theoretical Physics

Vordipl. Technische Universitat Munchen (West
Germany), 1978; M.S., University of Oxford,
1980; Ph.D., 1982. Caltech, 1984 —.
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Benjamin Michael Zuckerman, Ph.D., Amikam Zur, Ph.D., Bantrell Research
Visiting Associate in Radio Astronomy Fellow in Applied Physics
S.B., Massachusetts Institute of Technology, B.Sc., Tel Aviv University, 1974; M.Sc..
1963; S.M., 1963; Ph.D., Harvard University, 1973; Ph.D., Caltech, 1984. Research Fellow,
1968. Professor of Astronomy, University of 1984 -85.

California (Los Angeles), 1982—. Caltech, 1971; Richard William Zurek. Ph.D Visiting

1977; 1983-85.
' . . Associate Professor of Planetary Science
Edward Edom Zukoski, Ph.D., Professor of B.Sc.. Michigan State University, 1969; Ph.D.,

Jet PrOPu_lSIO'l and Mechanical University of Washington (Seattle), 1974. Mem-

Engineering ber of the Technical Staff, Jet Propulsion Labo-

B.S., Harvard College, 1950; M.S., Caltech, ratory, 1979-. Caltech, 1983; 1984 -85.

1951; Ph.D., 1954. Lecturer in Jet Propulsion, H Lot ; :

1956-57; Assistant Professor, 1957—-60; Asso- Ge%gc Z\YCI%,Pl;lh.D. » Visiting Associate in

ciate Professor, 1960~ 66; Professor, 1966-78; eoret{cd . yszcs_ .

Professor of Jet Propulsion and Mechanical En- B.S., University of Michigan, 1959; Ph.D., Cai-

gineering, 1978—. tech, 1964. Assistant Professor, 1964 -66; As-

. R . sociate Professor, 1966 —67; Professor, 1967—-83.

Martha Cecilia Zuniga, Ph.D., Senior Staff Scientist, Los Alamos National Labora-

Research Fellow in Biology tory, 1983—. Caltech, 1983; 198485,

B.A., University of Texas, 1971; M.Phil., Yale
University, 1975; Ph.D., 1977. Research Fel-
low, Caltech, 1981-84; Senior Research Feliow,
1984 -85.
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