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Fernando Bernardo Morinigo, Ph.D., Visiting Professor of Physics (PT)
B.S., University of Southern California, 1957; Ph.D., California Institute, 1963. Professor, California
State College (Los Angeles), 1971-. Research Fellow, California Institute, 1962-63; Visiting Associ-
ate, 1975-77; Visiting Professor, 1977-78.

David W. Morrisroe, M.B.A., Lecturer in Business Economics (PT); Vice President for
Business and Finance and Treasurer
B.A., Manhattan College, 1954; M.A ., Columbia University, 1956, M.B.A_, Harvard School of Busi-
ness Administration, 1964. Director of Financial Services, California Institute, 1969-74; Lecturer,
1971-; Vice President for Financial Affairs and Treasurer, 1974-78; Vice President for Business and
Finance and Treasurer, 1978-.

Richard Patrick Morton, Ph.D., Bareman Research Instructor in Mathematics
B.A., University of Arizona. 1975: Ph.D., The University of Michigan. 1979. California Institute.
1979-80.

Monica Mottes, Ph.D.. Research Fellow in Biology
Ph.D., Universita de Pavia (Italy), 1977. California Institute, 1979-80.

Jonathan Craig Mudge, Ph.D., Visiting Associate Professor of Computer Science
B.Ec., Australian National University, . 1968; Ph.D., University of North Carolina, 1973. California
Institute, 1978-79.

Duane Owen Muhleman, Ph.D., Professor of Planetary Science
B.S., University of Toledo, 1953; Ph.D., Harvard University, 1963. Associate Professor, California
Institute, 1967-71; Professor, 1971-.

James Ivan Mullins. Ph.D.. Research Fellow in Chemistrv
B.A., University of South Florida, 1974; Ph.D., University of Minnesota (St. Paul), 1978. California
Institute, 1978-.

Edwin Stanton Munger, Ph.D., Professor of Geography
M.S., The University of Chicago, 1948; Ph.D., 1931. Visiting Lecturer, American Universities Field
Staff, California Institute, 1954; 1957; 1960; Professor, 1961-.

Walter H. Munk, Ph.D., Sherman Fairchild Distinguished Scholar
B.S., California Institute, 1939; M.S., 1940; Ph.D., University of California, 1947. Professor, Univer-
sity of California (San Diego), 1954-; Director, Institute of Geophysics, 1959-. California Institute,
1979-80.

Bruce Churchill Murray, Ph.D., Professor of Planetary Science; Director of Jet Propulsion
Laboratory
S.B., Massachusetts Institute of Technology, 1953; S.M., 1954; Ph.D., 1955. Research Fellow in
Space Science, California Institute, 1960-63; Associate Professor of Planetary Science, 1963-68; Pro-
fessor, 1968-. Director, 1976-.

James D. Murray, Ph.D., D.Sc., Visiting Associate in Applied Mathematics
B.Sc.. St. Andrew’s University, 1953; Ph.D., 1956; M.A., Oxford University, 1961; D.Sc., 1968.
Fellow and Tutor, Corpus Christi College, Oxford University, 1970-; University Reader, 1972-.
California Institute, 1979,

Joel Myerson, Ph.D., Spencer Research Fellow in Biology
B.A., University of Michigan, 1967, Ph.D., Arizona State University, 1972. California Institute,
1976-.

Menasche M. Nass, Ph.D., Senior Research Feliow in Biology
B.S., Cooper Union, 1970; M.S., Brown University, 1973; Ph.D., 1973, Research Fellow, California
Institute, 1977-79; Senior Research Fellow, 1979,

Edwin Leroy Neal, M A, Coach
B.A., Occidental College, 1964; M.A., California State University (San Diego), 1971. California
Institute, 1973-.

Philip Malcolm Neches, M.S., Instructor in Computer Science (PT)
B.S., California Institute, 1973, M.S., 1977 Instructor, [979.

Henry Victor Neher, Ph.D., Sc.D., Professor of Physics, Emeritus
A.B., Pomona College, 1926, Ph.D., California Institute, 1931, Research Fellow, 1931-33; Instructor,
1933-37; Assistant Professor, 1937-40; Associate Professor, 1940-44; Professor, 1944-70; Professor
Emeritus, 1970-.
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Forrest D. Nelson, Ph.D., 4ssistant Professor of Economics
B.S., Colorado State University, 1968; M.S., The University of Rochester, 1973; Ph.D., 1975
California Institute, 1975-.

Jeanne Marie Nerbonne, Ph.D., Research Fellow in Biology
B.S., Framingham State College, 1974; Ph.D., Georgetown University, 1978. California Institute,
1978-79.

Gerry Neugebauer, Ph.D., Professor of Physics
A B., Cornell University, 1954; Ph.D., California Institute, 1960. Assistant Professor, 1962-65; Asso-
ciate Professor, 1965-70; Professor, 1970-. Staff Member, Hale Observatories, 1970-.

Charles Newton, Ph.B., Lecturer in English, Emeritus
Ph.B., University of Chicago, 1933. Assistant to the President, California Institute, 1948-66; Director
of Development, 1961-66; Lecturer, 1955; 1960-62; 1966-75, Lecturer Emeritus, 1975-.

Marc-Aurele Nicolet, Ph.D., Professor of Electrical Engineering
Ph.D., University of Basel, 1958, Assistant Professor, California Institute, 1959-65; Associate Profes-
sor, 1965-73; Professor, 1973-.

Franz Rudolf Niederer, Ph.D., Research Fellow in Geochemistry
Ph.D., University of Bern, 1977, California Institute, 1978-79.

Wendy Irene Noall, Ph.D., Research Fellow in Chemistry
B.Sc., Auckland University, 1975; M.Sc., 1976; Ph.D., 1979. California Institute, 1979-80.

Susumu Nohda, Ph.D., Visiting Associate in Geochemistry
B.S., University of Kyoto, 1966; M.S., 1968; Ph.D., 1972. Assistant Professor, Kyoto Sanyo Univer-
sity, 1975-. California Institute, 1979-80.

Roger Gordon Noll, Ph.D., Professor of Economics; Chairman of the Division of the
Humanities and Social Sciences
B.S., California Institute, 1962; A M., Harvard University, 1965; Ph.D., 1967. Instructor, California
Institute, 1965-67;, Assistant Professor, 1967-69; Associate Professor, 1969-71; Professor, 1973-;
Chairman, 1978-.

Wheeler James North, Ph.D., Professor of Environmental Science
B.S., California Institute, 1944; M.S., 1950; Ph.D., University of California, 1953. Visiting Assistant
Professor of Biology, California Institute, 1962; Associate Professor of Environmental Health En-
gineering, 1963-68; Professor of Environmental Science, 1968-.

John Andrew Nousek, Ph.D., Research Fellow in Physics

A.B., Harvard University, 1972; Ph.D., The University of Wisconsin, 1978. California Institute,
1978-.

Frank Obermeier, Ph.D., Visiting Associate in Applied Mathematics
B.S.. Georg-August University, 1961; M.S., 1965; Ph.D., 1968. Lecturer, 1977-. California Institute,
1979-80. :

Clare M. O’Connor, Ph.D., Research Fellow in Biology
B.S., Purdue University, 1972; Ph.D., 1977. California Institute, 1978-.

Thomas E. Ogden, M.D., Ph.D., Visiting Associate in Biomedical Engineering (PT)

B.A., University of California (Santa Barbara), 1950; M.D., University of California (San Francisco),
1954; Ph.D., 1962. Professor of Physiology, University of Southern California, 1975-. California Insti-
tute, 1976-.

John Beverley Oke, Ph.D., Professor of Astronomy
B A, University of Toronto, 1949; M A, 1950; Ph.D., Princeton University, 1953, Assistant Profes-
sor, California Institute, 1958-61; Staff Member, Hale Observatories, 1958-; Associate Professor,
1961-64; Professor, 1964-; Associate Director, 1970-78.

John D. O’Keefe, Ph.D., Visiting Associate in Planetary Science (PT)

B.S., California State University (Long Beach), 1962; M.S., University of Southern California, 1965;
M.S., University of California (Los Angeles), 1971; Ph.D., 1977. Senior Scientist, Optical Sciences
Department, TRW Systems Group, 1976-. California Institute, 1977-.

Makoto Okuno, Ph.D., Research Fellow in Biology
B.A., University of Tokyo, 1971, M. A, 1974; Ph.D., 1977. California Institute, 1977-.
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Daniel Marcus Oldenziel, Ph.D., Visiting Associate in Mechanical Engineering
M.Sc., University of Utrecht, 1972; PhD., Twente University of Technology, 1979 Research Physi-
cist, Measuring Methods Development Branch, Delft Hydraulics Laboratory, 1972-. California Insti-
tute, 1979-80.

Marianne E. Olds, Ph.D>., Research Associate in Biology
B.A., Smith College, 1947; M.A., Radcliffe College, 1950; Ph.D., 1951. Senior Research Feliow,
California Institute, 1969-72; Research Assoclate, 1972-.

Robert Warner Oliver, Ph.D., Professor of Economics
A.B., University of Southern California, 1943; A .M., 1948; A M., Princeton University, 1930; Ph.D>.,
1957, Assistant Professor, California Institute, 1939-61; Associate Professor, 1961-74; Professor,
1974-.

Richard P O Toole, Ph.D., Visiting Associate in Economics (PT)
B.A., Brown University, 1966; M.B.A., U.5. International University, 1968; Ph.D., University of
California (San Diego), 1974, Group Supervisor, Economics and Policy Analysis, Jer Propulsion Labo-
ratory, 1976-. California Institute, 1979,

Manfred Karl Otto, Ph.D., Research Fellow in Biology
Dipl., University of Stuttgart, 1974; Ph.D., University of Hohenheim (West Germany), 1977, Califor-
nia Institute, 1977-.

Ray David Owen, Ph.D., S¢.D., Professor of Bivlogy; Vice President for Student Affairs and
Dean of Students
B.S., Carroll College, 1937, Ph.M., University of Wisconsin, 1938; Ph.D., 1941, Gosney Fellow,
California Institute, 1946-47, Associate Professor, 1947-53; Professor, 1953-; Division Chairman,
1961-68; Vice President for Student Affairs and Dean of Students, 1975-.

Noboru Oyama, Ph.D., Research Fellow in Chemisiry
B.S., Ibaraki University, 1970; M.5., 1972; Ph.D., Tokyo Institute of Technology, 1977. California
Institute, 1977-.

Ronald J. Pace, Ph.D., Research Fellow in Chemisiry
B.Sc., University of New South Wales, 1968; Ph.D., 1979. California Institute, 1979-80.

Richmond Talbot Page, Ph.D., Research Associate in Economics
B.A., Harvard University, 1962; Ph.D., Cornell University, 1972. Visiting Associate, California Insti-
tute, 1977-78; Research. Associate, 1979-,

Bruce M. Paine, Ph.D., Research Fellow in'Physics
B.Sc., University of Melbourne, 1975; Ph.D., 1979. California Institate, 1979-80.

Nick Demetrious Panagiotacopulos, Ph.D., Visiting Associate in Bioinformation Systems  (PT)
B.S., University of Athens, 1957, Dipl., Von Karman Institute for Fluid Mechanics (Belgium)}, 1961,
M.S., California Institute, 1963; Ph.D., Free University of Brussels, 1978. Member, Technical Staff,
Jer Propulsion Laboratory, 1970-. Visiting Associate in Acronautics, California Institute, 1976-79;
Visiting Associate in Bioinformation Systems, 1979-.

Dimitri A. Papanastassiou, Ph.D., Research Associate in Geochemistry
B.S., California Institute, 1965; Ph.D., 1970, Resecarch Fellow in Physics, 1970-72; Sentor Research
Fellow in Planetary Science, 1972-76; Research Associate, 1976-.

Charles Herach Papas, Ph.I3., Professor of Electrical Engincering
B.8., Massachusens Institute of Technology, 1941; M.S., Harvard University, 1946; Ph.DD., 1948,
Lecturer, California Institute, 1952-54; Associate Professor, 1954-59; Professor, 1959-.

Jon R, Pariser, ML A, Lecturer in Russion
B.A., New York University, 1970; M.A., University of California (Los Angeles), 1973, California
Institute, 1975-.

Gary Parker, Ph.D., Visiting Associate in Hydraulics
B.S., The Johns Hopkins University, 1971; Ph.D)., University of Minnesota, 1974, Associate Profes-
sor, University of Alberta, 1977-. California Institute, 1979.

Edward F Pate, Ph.D., Visiting Associate in Biology
B.5., Rensselaer Polytechnic Institute, 1971; M5, 1973; Ph.D3., 1976, Member of the Technical Staff,
Data Concepts and Analysis Department, Aerospace Corporation (El Segundo), 1977-, California In-
stitute, 1979-80.
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Clair Cameron Patterson, Ph.D., Senior Research Associate in Geochemistry
A.B., Grinnell College, 1943; M.S., University of Towa, 1944; Ph.D., University of Chicago, 1951,
Research Fellow, California 52-33; Senior Research Fellow, 1953-71; Research Assoclate,
1971-73; Senior Research Associate, 1973,

Rodman Wilson Paul, Ph. D, Edward §. Harkness Professor of History
AB., Harvard College, 1936; MLA., Harvard University, 1937, Ph.D., 19430 Assoclate Professor,
California Institute, 1947-51; Professor, 1951-72; Harkness Professor, 1972+ Acting Chairman, Divi-
ston of the Humanities and Social Sciences, 1978,

Linus Pauling, Ph.D., Sc. D, LH.D., UL D. D H.C.,D.EA  LL.D., Nobel Laureate,
Professor of Chemistry, Emeritus
B.S., Oregon State College, 1922; Ph.D., California Institute, 1923. Research Associate, 1926-27;
1964-71; Assistant Professor, 1927-29; Associate Professor, 1929-31; Professor, 1931-64; Chairman of
the Division of Chermistry and Chemical Engineering, 1936-38; Professor Emeritus, 1971-.

David G. Payne, Ph.D., Research Fellow ini Theoretical Astrophysics
B.Sc., University of Waterloo, 1974; Ph.D., Yale University, 1979, California Institute, 1979-80.

Timothy John Pearson, Ph.D., Research Fellow in Radio Astronomy
B.A., University of Cambridge, 1972; M.A.., 1976; Ph.D., 1977. California Institute, 1977-.

Charles William Peck, Ph.D., Professor of Physics
B.8., Mew Mexico College of Agricultural and Mechanical Arts, 1956; Ph.D., California Institute,
1964 Research Fellow, 1964-65; Assistant Professor, 1963-69; Associate Professor, 1969-77; Profes-
sor, 1977-.

Marie Jeanne Peltre, Ph.D., Visiting Associare in Chemical Engineering
Ph.D., Université Pierre et Marie Curie, 1976, Master Assistant, 1976-. California Institute, 1977-.

S. Eric Persson, Ph.D., Staff Member, Hale Observatories
B.Sc., McGill University, 1966; Ph.D., California Institute, 1972, Staff Member, Hale Observatories,
{975-.

Nancy Sue Petersen, Ph.D., Gosney-Spencer Senior Research Fellow in Biology
B.S., Harvey Mudd College, 19635, M.5., Brandeis University, 1968; Ph.D., University of California
(Irvine), 1972, California Institute, 1977

John D. Pettigrew, M.D., Associate Professor of Biology
B.8c.; University of Sydney, 1966; M.Sc.; 1966; M.D., 1968. Assistant Professor, California Institute,
1973-76, Associate Professor, 1976-,

Thomas G. Phillips, Ph.D., Visiting Associate in Radio Astronomy

B.A., Oxford University, 1961; M.A., 1964; Ph.D., 1964. Member, Technical Staff, Bell
Laboratories, 1968-. California Institute, 1978-; Staff Member, Owens Valley Radic Gbservatory,

1978-.

William Hayward Pickering, Ph.D., D.Sc.; D.Eng., Professor of Electrical Engineering,
Emeritus
B.S., California Institute, 1932; M.S., 1933; Ph.D., 1936, Instructor, 1936-40; Assistant Professor,
1940-45; Associate Professor, 1945-47; Professor, 1947-79; Professor Emeritus, 1979-; Director, Jet

ropulsion Laboratory, 1934-76.

Ruggero Lino Pierantoni, Ph.D., Visiting Associate in Biomedical Engineering
Ph.D., University of Parma, 1964. Chief of Research, National Council of Research Laboratory of
Cybernetics and Biophysics (Talyy, 1975-. California Institute, 1976-77; 1977-78; 1979-80.

John Robinson Pierce, Ph.DD., D.5c., D.Eng., E.D., LL.D., Professor of Engineering (PTy
B.S., California Institute, 1933; M.S., 1934; Ph.D., 1936. Professor, 1971-: Executive Officer for
Electrical Engineering, 1975-77; Jet Propulsion Laboratory (PT), 1977-.

George Wood Pigman U, Ph.D. Assistant Professor of English
A.B., Harvard University, 1973; Ph.D.. Yale University, 1977, California Institute, 1977-.

Lajos Piko, D. V.M. Visiting Associate in Biology

Dipl., University of Agricultural Science. Budapest-Godollo, 1956 D.V.M., Veterinary School of
Alfort (France), 1957. Chief. Developmental Biology Laboratory, Veterans Administration Hospital

vior Research Fellow, 1965-

arch Fellow, California Institute, 1959-65;

(Los A

966-. R




88  Officers and Faculty

Jerome Pine, Ph.D., Professor of Physics
B.A., Princeton University, 1949; Ph.D., Cornell University, 1956. Associate Professor, California
Institute, 1963-67; Professor, 1967-.

Stanley H. Pine, Ph.D., Visiting Associate in Chemistry
B.S., University of California (Los Angeles), 1957; M.S., 1962; Ph.D., 1963. Professor, California
State University (Los Angeles), 1972-. California Institute, 1978-79.

Cornelius John Pings, Ph.D., Professor of Chemical Engineering and Chemical Physics; Vice
Provost and Dean of Graduate Studies
B.S., California Institute, 1951; M.S., 1952; Ph.D., 1955. Associate Professor of Chemical Engineer-
ing, 1959-64; Professor, 1964-70; Professor of Chemical Engineering and Chemical Physics, 1970-;
Executive Officer for Chemical Engineering, 1969-73; Vice Provost and Dean of Graduate Studies,
1971-,

Milton 8. Plesset, Ph.D., Professor of Engineering Science, Emeritus
B.S., University of Pittsburgh, 1929; Ph.D.. Yale University, 1932. Associate Professor of Applied
Mechanics, California Institute, 1948-51; Professor, 1951-63; Professor of Engineering Science,
1963-78; 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. California
Institute, 1971-.

Judith Carol Poe, M.Sc., Visiting Associate in Chemistry
A.R.C.S., Imperial College, University of London, 1968; M.Sc., 1970. Senior Tutor, Erindale Col-
lege, University of Toronto, 1975-. California Institute, 1979.

Micha Polak, Ph.D., Research Fellow in Chemical Engineering
B.Sc., Tel Aviv University, 1968; M.Sc., 1971; Ph.D., 1975. California Institute, 1977-.

Hugh David Politzer, Ph.D., Professor of Theoretical Physics
B.S., The University of Michigan, 1969; Ph.D., Harvard University, 1974. Visiting Associate,
California Institute, 1975-76; Associate Professor, 1976-79; Professor, 1979-.
Chung-Kwong Poon, Ph.D., Visiting Associate in Chemistry
B.Sc., University of Hong Kong, 1963; Ph.D., University College, University of London, 1967.
Reader, Department of Chemistry, University of Hong Kong, 1977-. California Institute, 1979.
Frank Clifford Porter, Ph.D., Weizmann Research Fellow in Physics
B.S:; California Institute,1972; Ph:D., University of California, 1977. California Institute, 1977-.

Edward C. Posner, Ph.D., Visiting Professor of Electrical Engineering
B.A., The University of Chicago, 1952; M.S., 1953; Ph.D., 1957. Manager, Advanced Projects, Jet
Propulsion Laboratory, 1973-. Lecturer, California Institute, 1970; 1973; 1974; Visiting Associate
Professor, 1977-79; Visiting Professor, 1979-.

Christine Ann Powell, Ph.D., Visiting Associate in Geophysics
B.A., State University of New York (Binghamton), 1970; M.A., Princeton University, 1972; Ph.D.,
1974. Research Fellow, California Institute, 1974-79; Visiting Associate, 1979.

Richard James Powers, Ph.D., Research Associate in Physics (LOA)Y
B.S., Ulinois Institute of Technology, 1961; M.S., The University of Chicago, 1962; Ph.D., 1967.
Senior Research Fellow, California Institute, 1973-76; Research Associate, 1976-.

Edward T. Preisler, B.A., Coach
B.A., San Diego State College, 1941. California Institute, 1947-.

David Presti, Ph.D., Weizmann Research Fellow in Biology
B.S., Butler University, 1974; M.S., California Institute, 1975; Ph.D., 1978. California Institute,
1978-.

George Worrall Preston I, Ph.D., Assistant Director and Staff Member, Hale Observatories
B.S., Yale University, 1952; Ph.D., University of California, 1959. Research Fellow in Astronomy,
California Institute, 1959-60; Staff Member, Hale Observatories, 1968-; Assistant Director, 1976-.

Aimée Brown Price, Ph.D., Lecturer in Art History
B.A., Stanford University, 1961, M A Yale University, 1963; Ph.D., 1972, California Institute,
1973-.
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Thomas A. Prince, Ph.D., Research Fellow in Physics
B.S., Villanova University, 1970; M.S., The University of Chicago, 1972; Ph.D., 1978, California
Institute, 1979-80.

Nicholas J. Proudfoot, Ph.D., Senior Research Fellow in Biology
B.Sc., University of London, 1972; Ph.D.. University of Cambridge, 1975. California Institute,
1979-.

Ulrich Herbert Quast, Ph.D., Research Fellow in Chemistry
M.A., Technical University of Aachen, 1972; Ph.D., University of Basel, 1974. California Institute,
1976-.

James P. Quirk, Ph.D., Professor of Economics (LOA)
B.A., University of Minnesota, 1948; M A, 1949; Ph.D_, 1959. California Institute, [971-.

Arthur Raefsky, Ph.D., Research Fellow in Geophysics
B.S., New York Institute of Technology, 1971; M.S., State University of New York (Binghamton),
1974; Ph.D., 1977. California Institute, 1977-.

Michael Augustine Raftery, Ph.D., D.Sc., Professor of Chemical Biology
B.Sc., National University of Ireland, 1956; Ph.D., 1960; D.Sc., 1971. Noyes Research Instructor in
Chemistry, California Institute, 1964-66; Assistant Professor of Chemical Biology, 1967-69; Associate
Professor, 1969-72; Professor, 1972-.

Marc H. Raibert, Ph.D., Lecturer in Computer Science (PD)
B.S., Northeastern University, 1973; Ph.D., Massachusetts Institute of Technology, 1977. Senior En-
gineer, Jet Propulsion Laboratory, 1977-. California Institute, 1979-.

Fredric Raichlen, Sc.D., Professor of Civil Engineering

B.E., The Johns Hopkins University, 1953; S.M., Massachusetts Institute of Technology, 1955; Sc¢.D.,
1962, Assistant Professor, California Institute, 1962-67; Associate Professor, 1967-72; Professor,

1972-.

Susan A. Raikes, Ph.D., Research Fellow in Geophysics
B.A., University of Cambridge, 1973; M.A., Newham College, 1977, Ph.D., California Institute,
1978. Research Fellow, 1978.

Vilayanur S. Ramachandran, Ph.D., Research Fellow in Biology
M.B.B.S., Stanley Medical College (Madras), 1974; Ph.D., University of Cambridge, 1978. Califor-
nia Institute, 1979-80.

Ramakrishna Ramaswamy, Ph.D., Research Fellow in Chemistry
B.Sc., Madras University,  1972; M.Sc., Indian Institute of Technology (Kanpur), 1974; Ph.D>.,
Princeton University, 1978. California Institute, 1978-79.

Simon Ramo, Ph.D., Visiting Associate in Engineering; Visiting Professor of Management
Science (PT)
B.S., The University of Utah, 1933; Ph.D»., California Institute, 1936. Director, and Chairman of the
Science ‘and Technology Committee, TRW, Inc. Research Associate, California Institute, 1946-74;
Visiting Associate, 1974-; Visiting Professor, 1977-.

Pierre Ramond, Ph.D., Research Associate in Theoretical Physics
B.S., Newark College of Engineering, 1965; Ph.D., Syracuse University, 1969, Visiting Associate in
Theoretical Physics, California Institute, 1975-76; Senior Research Fellow, 1976-79; Research Associ-
ate, 1979-.

Georges Rancourt, Ph.D., Research Fellow in Chemistry
B.Sc., University of Montreal, 1972; Ph.D., 1978, California Institute, 1978-.

Subramanian Ranganathan, Ph.D., Visiting Associate in Applied Physics
B.Sc., Delhi University, 1960; M.Sc., 1962; M.Tech., Indian Institute of Technology, 1963; Ph.D.,
Cornell University, 1967. Assistant Professor, Royal Military College (Canada), 1970-. California
Institute, 1979,

W. Duncan Rannie, Ph.D., Robert H. Goddard Professor of Jet Propulsion and Professor of
Mechanical Engineering
B.A., University of Toronto, 1936, M.A., 1937, Ph.D ., California Institute, 1951, Assistant Professor
of Mechanical Engineering, 1947-51; Associate Professor, 1951-55; Robert H. Goddard Professor of
Jet Propulsion, 1955-78; Robert H. Goddard Professor of Jet Propulsion and Professor of Mechanical
Engineering, 1978-.
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Harthar Rao, Lecturer in Music
Visiting Lecturer, California Institute, 1978-79; Lecturer, 1979,

Lawrence L. Rauch, Ph.D. | Visiting Professor of Electrical Engineering
A.B., University of Southern California, 1941; A M., Princeton University, 1947, Ph.D., 1949,
Chairman, Program Computer, Information and Conirol Engineering, University of Michigan, 1971~
California Institute, 1977-.

Charles van Blekkingh Ray, M.5., Lecturer in Compurer Science (PT); Director, Willis H.
Booth Computing Center
B.E.E., Cornell University, 1952; M.8., California Institute, 1956. Senior Engineer, Willis H. Booth
Cempminé Center, 1964-71; Lecturer in Applied Science, 1965-77; Lecturer in Computer Science,

1977-; Acting Director, Willis H. Booth Computing Center, 1971-72; Director, 1972-.
Charles F Raymond, Ph.D., Visiting Associate in Geophysics
51, PhuD., California Institute, 1969. Associate Professor, Univer

L 1shi Associate, California Institate, 1978-79.

Anthony Christopher Sanford Readhead, Ph.D., Research Associate in Radio Astronomy
B.Sc., University of Witwatersrand, 1968; Ph.D., University of Cambridge, 1972, Research Fellow,
California Institute, 1974-75; Senior Research Fellow, 1976-79; Research Associate, 1979-.

Carol Winifred Readhead, Ph.D., Research Fellow in Biology
B.Sc., University of Wirwatersrand, 1970; Ph.D., University of Cambridge, 1977. California Institute,
1977

H. Hollis Reamer, M.S., Senior Research Fellow in Chemical Engineering
A.B., University of Redlands, 1937, M.S., California Institute, 1938. Research Assistant, 1938-3
Research Fellow, 1952-58; Senior Research Fellow, 1958-.

iRy

Jennifer F. Reinganum, Ph.D., Assistant Professor of Economics
B.A., Oberlin College, 1976; M.S., Northwestern University, 1978; Ph.D., 1979. California Instiute,
1979-.

Martin Rem, Ph.D., Visiting Associate Professor of Computer Science
B.S., University of Amsterdam, [971; Ph.D., Eindhoven University of Technology, 1976. Associate
Professor, 1971-. Visiting Assistant Professor, California Institute, 1977-78; Visiting Associate Profes-
sor, 1978-.

Michael A. Reuben, Ph.D., Research Fellow in Chemistry
B.5.. Dickinson College, 1974; Ph.D., University of Denver, 1979. California Institute, 1979-80.

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,
California Institute, 1971-78; Albert Billings Ruddock Professor, 1978-.

John Hall Richards, Ph.D., Professor of Organic Chemistry
B.A., University of California, 7951; B.8c., Oxford University, 1953; Ph.D., University of California.
1955. Assistant Professor, California Institute, 1957-61; Associate Professor, 1961-70; Professor,
1970-.

Charles Francis Richter, Ph.D., Professor of Seismology, Emeritus
A.B., Stanford University, 1920; Ph.D>., California Instituie, 1928. Assistant Professor, 1937-47; As-
sociate Professor, 1947-52; Professor, 1932-70; Professor Emeritus, 1970-.

John D. Roberts, Ph.D., Dr.reronat., Sc.D., Institure Professor of Chemistry
B.A., University of California (Los Angeles), 1941; Ph.D., 1944, Professor, California Institute,
1953-72; Chairman, Division of Chemistry and Chemical Engineering, 1963-68; Institute Professor,
1972-; Acting Chairman, 1972-73.

John W. Roberts, Ph.D., Senior Research Fellow in Biology
B A, University of California {Santa Barbara), 1968 M A 1972, Ph.D.. 1974, California Institute,
1979-80.

Charles Rockland, Ph.D. | Visiting Associate in Mathemartics
B.A ., Harvard 19649: PRI, Princeton University, 1972, Assistant Professor, Brandeis Uni-
versity, 1974-. California Institute, 1978-79.

Kdih een Linda Skiba Rockland, Ph.D. | Research Fellow in 81(}&;;;%

Well College, 1969; M.A., Princeton University, 1972; Ph.l>., Boston University, 1979,

ﬁummf tute, 1978-79.
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Walter Georg Roswekamp, Ph.D., Visiting Associate in Biology
Ph.Dy., Philipps University {(West Germany), 1973, Member, German National Cancer Center {Heidel-
bergy. 1978-. California Institute, 1979

Janet M. Roman, Ph.D., Senior Research Fellow in Biology
B.S., The Ohio State University, 1966; M.S., Purdue University, 1968; Ph.D., 1974. California Insti-
e, 1979-80.

Paul G. Rooney, Ph.DD., Visiting Associate in Mathematics
B .Sc., University of Alberta, 1949; Ph.D, California Institute, 1952, Professor, University of Toronto,
1962-. Visiting Associate, California Institure, 1978-79.

Robert Allan Rosenstone, Ph.D., Professor of History
B.A., University of California (Los Angeles), 1957, Ph.D., 1965, Visiting Assistant Professor,
California Institute, 1966-68; Assistant Professor, 1968-69; Associate Professor, 1969-73; Professor,
1975-.

Anatol Roshko, Ph.D., Professor of Aeronautics
H.5c., University of Alberta, 1945 M. 8., California Institute, 1947; Ph.D., 1952, Research Pellos,
1952-54; Sénior Research Fellow, 1954-55; Assistant Professor, 1935-58; Associzite Professor, 1958-
62; Professor, 1962-.

Douglas A. Ross, Ph.D., Senior Research Fellow in Theoretical Physics
B.A., Oxford University, 1969; Ph.D., 1972. California Institute, 1978-.

George Robert Rossman, Ph.D., Associate Professor of Mineralogy
B.§., Wisconsin State University, 1966, Ph.D., California Institute, 1971. Instructor, 1971; Assistant
Professor, 1972-77; Associate Professor, 1977-.

Robert Roth, Ph.D., Bateman Research Instructor in Mathematics
B.Sc., Massachusetts Institute of Technology, 1974; Ph.D., The Ohio State University, 1979, Califor-
nia Institute, 1979-80.

Avigdor Victor Rutenberg, D.Sc., Visiting Associate in Civil Engineering
B.Sc., Israel Institute of Technology, 1955; Dipl.Ing., 1956; B.Sc., London School of Economics,
1958, M.Sc., Israel Institute of Technology, 1967, D.Sc., 1972, Senior Lecturer, 1972-. California
Institute, 1978,

Herbert John Ryser, Ph.D., Professor of Mathematics
B.A., University of Wisconsin, 1943; Ph.D., 1948. California Institute, 1967-.

Rolf Heinrich Sabersky, Ph.D., Professor of Mechanical Engineering
B.S., California Institute, 1942; M.S., 1943; Ph.D>., 1949, Assistant Professor, 1948-55; Associate
Professor, 1955-61; Professor, 1961-,

Inge-Juliana Sackmann, Ph.D., Senior Research Fellow in Physics
B.A., University of Toronto, 1963; M.A., 1965; Ph.D., 1968. Research Fellow, California Institute,
1971-74; Visiting Associate, 1974-76; Senior Research Fellow, 1976-.

Philip Geoffrey Saffman, Ph.D.. Professor of Applied Mathematics
B.A., Trinity College, University of Cambridge, -1953; M.A., Ph.D., 1956. Professor of Fluid
Mechanics, California Institute, 1964-70; Professor of Applied Mathematics, 1970-.

Bruce Hornbrook Sage, Ph.D., Eng.D., Professor of Chemical Engineering, Emeritus
B.5., New Mexico State College, 1929, M.S., California Institute, 1931; Ph.D., 1934, Re»earch
Fellow, 1934-35; Senior Research Fellow in Chemical Research, 1935-37; Ass f
Chemical Engineering, 1937-39; Associate Professor, 1939-44; Professor, 1944-69; Research Aswu»
ate, 1969.74; Professor Emeritus, 1974~

Jason Saleeby, Ph.D., Associate Professor of Ge{)f()gv
B.S., California State University (Northridge), 1972; Ph.D., University of California (Santa Barbara),
1975. California Institute, 1978-.

Han Samid, Ph.ID., Visiting Associate in Applied Physics
B.8., Israel Institute of Technology, 1969 M. 5., 1670; Ph.D., 1978, Isracli Armarment Development
Authority, 1976-. Research Fellow in Electrical Engineering, California Institute, 1973-76; Visiting
Assoctate, 1978,

Sten Otio Samson, Fil.Dr., , Research Agwcia’e’ in Chemistry
Fil.kand ., Univ of Smckho m, 1953 Filhc., 1956, E‘I Dr., 1968, Rescarch Feliow, California
Institute, 1953-36; 1957-61; Senior Research hiim& 1969-72; Research Associate, 1973~
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Allan Rex Sandage, Ph.D., Sc.D., D.Sc., LL.D., Staff Member, Hale Observatories
A.B., University of Hlinois, 1948; Ph.D., California Institute, 1933; Sc.ID., Yale University, 1966,
Staff Member, Hale Observatories. 1948-.

David G. Sandler, Ph.D., Research Fellow in Physics
B.S., University of Missouri, 1971; M.A., Washington University, [976; Ph.D., 1979. California
Institute, 1979-80.

Gregorio G. Santillan, Ph.D., Visiting Associate in Chemistry
B.S., University of the Philippines, 1968; Ph.D>., University of Pennsylvania, 1975. Research Fellow,
California Institute, 1976-78; Visiting Associate, 1979-80.

Anneila . Sargent, Ph.D., Research Fellow in Astronomy
B.Sc., University of Edinburgh, 1964; M.S.. California Institute, 1967; Ph.D., 1978. California Insti-
wite, 1977-.

Wallace Leslie William Sargent, Ph.D., Professor of Astronomy; Executive Officer for
Astronomy
B.Sc., Manchester University, 1956; M.Sc., 1957; Ph.D., 1959. Research Fellow, California Institute,
1959-62; Assistant Professor, 1966-68; Associate Professor, 1968-71; Professor, 1971-. Staff Member,
Hale Observatories, 1966-; Executive Officer, 1975-; Staff Member, Owens Valley Radio Observatory,
1978-.

William Palzer Schaefer, Ph.D., Research Associate in Chemistry

B.S., Stanford University, 1952; M.S., University of California (Los Angeles), 1954; Ph.D., 1960.
Instructor, California Institute, 1960-62; Assistant Professor, 1962-66; Senior Research Fellow, 1968-
77; Research Associate, 1977-. Assistant Director of Admissions, 1968-73; Registrar, 1971-77; Direc-
tor of Financial Aid, 1973-77.

James F. Scheimer, Ph.D., Visiting Associate in Geophysics
B.S., Stanford University, 1973; M.S., 1973; Ph.D., Massachusetts Institute of Technology, 1978.
Scientist, Lawrence Livermore Laboratory, 1978-. Weizmann Research Fellow, California Institute,
1978-79; Visiting Associate, 1979-80.

Anton Roelef Schep, Ph.D., Instructor in Mathematics
B.Sc., University of Leiden, 1974; Ph.D., 1977. California Institute, 1977-.

Peter A. G. Scheuer, Ph.D., Sherman Fairchild Distinguished Scholar
B.A., University of Cambridge, 1951; M.A., 1955; Ph.D., 1955. Assistant Director of Research in
Physics. California Institufe, 1979-80.

Maarten Schmidt, Ph.D., Sc.D., Professor of Astronomy, Director of the Hale Qbservatories

Ph.D., University of Leiden, 1956; Sc.D., Yale University, 1966. Associate Professor, California Ingti-
tute, 1959-64; Professor, 1964-; Executive Officer for Astronomy, 1972-75; Chairman, Division of
Physics, Mathematics and Astronomy, 1975-78; Carnegie Fellow, Hale Observatories, 1936-38; Staff
Member, 1959-; Director, 1978-.

Raymond L. Schmidt, Ph.D., Visiting Associate in Chemical Engineering
B.S., Florida Presbyterian College, 1964; Ph.D., Emory University, 1967. Associate Professor, Uni-
versity of New Orleans, 1972-. Research Fellow, California Institute, 1968-70; Visiting Associate,
1977-.

Elma Schonbach, B.M., Lecturer in Music (PT)
B .M., Cincinnati Conservatory of Music, 1939. Head of Music Department, Westridge School for
Girls (Pasadena), 1971-. California Institute, 1976; 1977; 1978; 1979,

Walter Adolph Schroeder, Ph.D., Research Associate in Chemistry

B.Sc., University of Nebraska, 1939; M.A., 1940; Ph.D., California Institute, 1943. Research Fellow,
1943-46; Senior Research Fellow, 1946-56; Research Associate, 1956-.

Joseph R. Schuh, Ph.D., Research Fellow in Chemistry
B.S.. Manhattan College, 1973; Ph.D.. Cornell Universitv. 1978. California Institute, 1978-.

Alan Schwartz, LL.B., Visiting Professor of Law and Social Science
B.S., Bates College, 1961; LL.B., Yale University, 1964, Professor of Law, University of Southern
California, 1977-. California Institute. 1979-80.

John Henry Schwarz, Ph.D., Research Associate in Theoretical Physics
A.B.. Harvard College, 1962; Ph.D>., University of California, 1966. California Institute, 1972-.
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Frank Joseph Sciulli, Ph.D., Professor of Physics
A.B., University of Pennsylvania, 1960; M.S., 1961; Ph.D., 1965. Research Fellow, California Insti-
tute, 1966-68; Assistant Professor, 1969-71; Associate Professor, 1971-76; Professor, 1976-.

Ronald Fraser Scott, Sc.D., Professor of Civil Engineering
B.Sc., Glasgow University, 1951; S.M., Massachusetts Institute of Technology, 1953; Sc.D., 1955,
Assistant Professor, California Institute, 1958-62; Associate Professor, 1962-67; Professor, 1967-.

Thayer Scudder, Ph.D., Professor of Anthropology
A.B., Harvard College, 1952; Ph.DD., Harvard University, 1960. Assistant Professor, California Insti-
tute, 1964-66; Associate Professor, 1966-69; Professor, 1969-.

Eleanor M. Searle, Ph.D., D.Sc., Professor of History
A.B., Radcliffe College, 1948; Ph.D., Pontifical Institute of Medieval Studies, 1961. California Insti-
tute, 1979-.

Leonard Searle, Ph.D., Staff Member, Hale Observatories
Ph.D., Princeton University, 1956. Senior Research Fellow in Astronomy, California Institute, 1960-
63; Staff Member, Hale Observatories, 1968-.

Ernest Edwin Sechler, Ph.D., Professor of Aeronautics, Emeritus
B.S., California Institute, 1928; M.S., 1929; Ph.D., 1934. Instructor, 1930-37; Assistant Professor,
1937-40; ‘Associate Professor, 1940-46; Professor, 1946-76; Executive Officer for Aeronautics, 1966-
71; Professor Emeritus, 1976-.

George Andrew Seielstad, Ph.D., Research Associate in Radio Astronomy
A.B., Dartmouth College. 1959: Ph.D.. California Institute, 1963; Research Fellow, 1964-67: Senior
Research Fellow. 1967-72: Research Associate. 1972-.

Christian Seigneur, Ph.D.. Research Fellow in Chemical Engineering
Ph.D.. University of Minnesota, 1978. California Institute. 1979-80.

John Hersh Seinfeld, Ph.D., Professor of Chemical Engineering; Executive Officer for
Chemical Engineering
B.S., The University of Rochester, 1964; Ph.D., Princeton University, 1967. Assistant Professor,
California Institute, 1967-70; Associate Professor, 1970-74; Professor, 1974-. Acting Executive Officer
for Chemical Engineering, 1973-74; Executive Officer, 1974-.

Charles L. Seitz, Ph.D., Research Associate in Computer Science
S.B., Massachusetts Institute of Technology, 1965; S.M., 1967; Ph.D., 1971. Consultant, Burroughs
Corporation,  1971-, Visiting -Associate Professor of Computer Science, 1977; Resecarch Associate,
1977-.

Ayusman Sen, Ph.D., Research Fellow in Chemistry
B.Sc., University of Calcutta, 1970; M.Sc., Indian Institute of Technology, 1973; Ph.D., The Univer-
sity of Chicago, 1978. California Institute, 1979-80.

Michael Herman Shaevitz, Ph.D., Senior Research Fellow in Physics
B.Sc., The Ohio State University, 1969; Ph.D., 1975. Research Fellow, California Institute, 1975-78;
Senior Research Fellow, 1978-.

Fredrick Harold Shair, Ph.D., Professor of Chemical Engineering
B.S.. University of Hlinois, 1957, Ph.D., University of California, 1963. Assistant Professor, Califor-
nia Institute, 1965-69; Associate Professor, 1969-76; Professor, 1976-.

Mark Howard Shapiro, Ph.D., Visiting Associaze in Physics
A B., University of California, 1962, M.S., University of Pennsylvania, 1963; Ph.D., 1966. Associate
Professor, California State University (Fullerton), 1973-. Visiting Associate, 1976-.

B. D. Sharma, Ph.D., Visiting Associate in Chemistry
B.Sc., University of Delhi, 1949; M.Sc., 1951; Ph.D., University of Southern California, 1961, Pro-
fessor, Pierce College, 1976-. California Institute, 1979.

Robert Phillip Sharp, Ph.D., Professor of Geology, Emeritus

B.S., California Institute, 1934; M.S., 1935; A.M., Harvard University, 1936; Ph.D., 1938. Profes-
sor, California Institute, 1947-78; The Robert P Sharp Professor of Geology, 1978-79; Professor
Emeritus, 1979-. Chairman, Division of Geology, 1952-68.

Stephen A. Shechtman, Ph.D., Staff Member, Hale Observatories

B.S., Yale University, 1969, Ph.D., California Institute, 1973, Staff Member, Hale Observatories,
1975-.
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Charles Hunter Shelden, M.D., Visiting Associate in Biomedical Enginecring

B.5., The Usniversity of Wisconsin, 1928, M.D., University of Pennsylvania, 1932, Chief of
Neurosurgery, Huntington Memorial Hospital, 1940; Professor, University of Southern California Med-
ical Center, 1968-, California Institute, 1978-.

Che-Kun James Shen, Ph.D ., Research Fellow in Bivlogy

B.S., Taiwan University, 1971; Ph.D., University of California, 1978. California Institute, 1978-

Takeshi Shimomura, Ph.D., Research Feliow in Chemistry
B.5., Nippon University, 1967; M.S., 1964, Ph.DD., Waseda University, 1968, California Insttute,
1679,

Eugene Merle Shoemaker, Ph.D., 5¢.D., Professor of Geology
B.5., California Institute, 1947; M.S., 1948; M.S., Princeton University, 1954; Ph.D., 1960, Visiting
Professor of Geology, California Institute, 1962; Research Associate In Astrogeology, 1964-68; Profes-
sor, 1969-; Chairian, Division of Geology, 1969-72.

Mavis Shure, Ph.D., Visiting Associate in Chemistry
B.S., Yale University, 1974; Ph.D., California Institute, 1978. Visiting Associate, 1978-79.

Kerry Edward Sieh, Ph.D., Assistant Prafessor of Geology
A.B., University of California (Riverside), 1972; Ph.D., Stanford University, 1977. California Insti-
tute, 1977-.

Armando E Silva Moreira, Ph.D., Visiting Associate in Physics
B.S., California Institute, 1970; M.S., University of Southera California, 1972; Ph.D., State Univer
sity of Campinas (Sho Paule), 1977, Assistant Professor, 1977-. Visiting Associate, California Insti-
tute, 1978,

Leon Theodore Silver, Ph.D., Professor of Geology
B.S., University of Colorado, 1945; M.S., University of New Mexico, 1948; Ph.D., California Insti-
tute, 1955, Assistant Professor, 1955-62; Associate Professor, 1962-65; Professor, 1965-.

Marvin K. Simon, Ph.D., Lecrurer in Electrical Engineering P
< B.S., City College of New York, 1960; M.5., Princeton University, 1961; Ph.D., New York Univer-
sity, 1966. Member, Technical Staff, Jet Propulsion Laboratory, 1968-. California Institute, 1978.
Seymour Jonathan Singer, Ph.D., Sherman Fairchild Distinguished Scholar
A.B., Columbia University, 1943; A.M., 1945 Ph.D,, Polytechnic Institute of Brooklyn, 1947,
Professor, University of California (San Diego); 1961~ Abbott Fellow, California Institute, 1947-48;
Fairchild Scholar, 1978-79.

Stuart Allan Sipkin, Ph.D., Research Fellow in Geophysics
B.5., California Institute, 1971; M.A., Princeton University, 1975; Ph.D., University of California
(San Diego), 1978. Research Fellow, California Institute, 1979-80.

Karl Marvin Sirotkin, Ph.D., Research Fellow in Chemistry
B.S., Michigan State University, 1972; Ph.D., 1978. California Institute, 1978-,

Eric J. Siskind, Ph.D., Assisrant Professor of Physics
B.A., Cornell University, 1974; Ph.D., California Institute, 1979, Research Fellow, 1978-79; Assistant
Professor, 1979-.

Donald W. Skelton, M.S., Lecrurer in Physics (PT)
B.A., California State College (Los Angeles), 1963; M.S., 1965. California Institute, 1977-.

Stephen Hugh Smallcombe, Ph.D., Visiting Associare in Chemistry [t4)]
B.S., Alma College, 1965; Ph.D., University of California (Irvine}, 1970. NMR Research Chemist,
VYarian Instrument Division {(Palo Alte), 1974~ Research Fellow, California Institute, 1970-73; Senior
Research Fellow, 1973-74; Visiting Associate, 1977-

Annette Jacqueline Smith, Ph.D., Lecturer in French
B.A., University of Paris (Sorbonne), 1947, MLA., 1950; Ph.D., 1970, Visiting Assistant Professor,
California Institute, 1970-71; Lecturer, 1971-.

Darryl L. Smith, Ph.D., Assistant Professor of Applied Physics
B.A., St Mary’s College, 1968; M.S., University of Hlinois, 1971; Ph.D., 1974, Ramo Instructor in
Applied Physics, California Institute, 1974-76; Assistant Professor, 1976-.
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David Rodman Smith, Ph.D., Associare Professor of English
B.A., Pomona College, 1944; M_A., The Claremont Colleges, 1950; Ph.D., 1960, Instructor, Califor-
nia Institute, 1958-60; Assistant Professor, 1960-66; Associate Professor, 1966-; Master of Student
Houses, 1969-73.

Hallett D. Smith, Ph.D., L.H.D., Professor of English, Emeritus
B.A., University of Colorado, 1928; Ph.D., Yale University, 1934. Professor, California Institute,
1945.75; Professor Emeritus, 1975-. Chairman, Division of the Humanities and Secial Sciences,
194970,

Thomas Joseph Smith, Ph.D., Visiting Associate in Chemistry
B.S., Hlinois Benedictine College, 1971; Ph.D., Purdue University, 1976. Research Fellow, California
Institute, 1976-79; Visiting Associate, 1979-80.

William Ralph Smythe, Ph.D., Professor of Physics, Emeritus

A.B., Colorado College, 1916; A M., Dartmouth College, 1919; Ph.D., University of Chicago, 1921,
National Research Fellow, California Institute, 1923-26; Research Fellow, 1926-27; Agsistant Profes-
sor, 1927-34; Associate Professor, 1934-40; Professor, 1940-64; Professor Emeritus, 1964-.

Baruch Thomas Soifer, Ph.D., Senior Research Fellow in Physics .
B.S., California Institute, 1968; Ph.D., Cornell University, 1972. Senior Research Fellow, California
Institute, 1978-; Staff Associate, Hale Observatories, 1978-.

Malcolm Robert Somerville, Ph.D., Research Fellow in Geophysics
B.Sc., University of New England (Australia), 1966; Ph.D., University of California, 1977. California
Institute, 1978-.

David Sonnabend, Ph.D., Lecturer in Systems Engineering (PT)

B.Sc., University of California (Los Angeles), 1955; M.S., Stanford University, 1976; Ph.D., 1979.
California Institute, 1978-.

Edwin V. Spencer, Jr., B.S., Coach
B.S., North Carolina State University, 1964, California Institute, 1973-,

Roger Wolcott Sperry, Ph.D., D.Sc., Hixon Professor of Psychobiology
A.B., Oberlin College, 1935, A.M., 1937, Ph.D., The University of Chicago, 1941, California Insti-
tite, 1954-.

Lyman Spitzer, Jr., Ph.D., D.Sc., LL.D., Sherman Fairchild Distinguished Scholar
B.A., Yale University, 1935; M.A., Princeton University, 1937, Ph.D.,. 1938. Professor, 1967~
California Institute, 1979-80.

Randolph N. Splitter, Ph.D., Assistant Professor of English
A.B., Hamilton College, 1968; Ph.D., University of California, 1974. California Institute, 1975-.

Michael E. Squillacote, Ph.D., Research Fellow in Chemistry
B.S., The University of Chicago, 1972, Ph.D., University of California (Los Angeles), 1977. Califor-
nia Institute, 1977-.

William A. Squires, Ph.D., Bateman Research Instrucior in Mathematics
B.Sc., University of Victoria, 1974; M.Sc., The University of Michigan, 1976; Ph.D., 1979. Califor
nia knstitute, 1979-80.

Gabriel H. Srouji, Ph.D., Research Fellow in Chemistry
B.S., Ouachita University, 1972; University of Tennessee (Knoxville), 1975; Ph.D., Emory University,
1978. California Institute, 1978-.

Maureen B. Steiner, Ph.D., Senior Research Fellow in Geology and Geophysics
B.S., Southern Methodist University, 1965, M.S., 1967, Ph.D., The University of Texas (Dallas),
1974. Research Fellow, California Institute, 1977-78; Senior Research Fellow, 1978-.

Gregory N. Stephanopoulos, Ph.D., Assistant Professor of Chemical Engineering
B.S., National Technical University (Athens), 1973; M.Sc., University of Florida, 1975; Ph.D., Uni-
versity of Minnesota, 1978. California Institute, 1978-.

Alfred Stern, Ph.D., Professor of Philosophy, Emeritus
Ph.D., University of Vienna, 1923. Instructor, California Institute, 1947-48; Lecturer, 1948-50; Assis-
tant Professor, 1950-33; Associate Professor, 1953-60; Professor, 1960-68; Professor Emeritus, 1968-.
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Eli Sternberg, Ph.D., D.Sc., Professor of Mechanics
B.C.E., University of North Carolina. 1941; M.S., Hlinois Institute of Technology, 1942: Ph.D.. 1945.
Professor of Applied Mechanics, California Institute, 1964-70; Professor of Mechanics, 1970-.

Paul R. Stevens, Ph.D., Senior Research Fellow in Theoretical Physics
B.S., University of California (Los Angeles), 1965; M.S., 1966; Ph.D., 1969. Research Fellow,
California Institute, 1972; 1974-7S: Senior Research Fellow. 1975-.

Homer Joseph Stewart, Ph.D., Professor of Aeronautics
B.Aero.E., University of Minnesota, 1936; Ph.D., California Institute, 1940. Instructor, 1939-42;
Assistant Professor, 1942-46; Associate Professor. 1946-49: Professor. 1949-.

Edward M. Stolper, Ph.D., Assistant Professor of Geology
A.B., Harvard College, 1974; M. Phil., University of Edinburgh, 1976; Ph.D., Harvard University,
1979. California Institute, 1979-.

Edward Carroll Stone, Jr., Ph.D., Professor of Physics
M.S., The University of Chicago, 1957; Ph.D., 1963. Research Fellow, California Institute, 1964-66;
Senior Research Fellow, 1967, Assistant Professor, 1967-71; Associate Professor. 1971-76; Professor,
1976-.

Ellen Glowacki Strauss, Ph.D., Senior Research Fellow in Biology
B.A., Swarthmore College, 1960; Ph.D., California Institute, 1966. Research Fellow, 1969-73; Senior
Research Fellow, 1973-.

James Henry Strauss, Ph.D., Associate Professor of Biology
B.S., Saint Mary’s University, 1960; Ph.D., California Institute, 1967. Assistant Professor, 1969-75;
Associate Professor, 1975-.

Thomas Foster Strong, M.S., Dean of Freshmen, Emeritus
B.S., The University of Wisconsin, 1922; M.S., California Institute, 1937. Assistant Professor of
Physics, 1944-65; Associate Professor, 1965-69; Dean of Freshmen, 1946-68; Dean Emeritus, 1969-,

Gary Steven Strumolo, Ph.D., Research Fellow in Applied Mathematics
B.S., New York University, 1974; M.S., 1978; Ph.D., 1979. California Institute, 1978-79.

Felix Strumwasser, Ph.D., Professor of Biology
B.A., University of California (Los Angeles), 1953; Ph.D., 1957. Associate Professor, California
Institute, 1964-69; Professor, 1969-.

Bradford Sturtevant, Ph.D., Professor of Aeronautics

B.E., Yale University, 1955; M.S., California Institute, 1956; Ph.D., 1960. Research Fellow, 1960-62;
Assistant Professor, 1962-66; Associate Professor, 1966-71; Professor, 1971-; Executive Officer for
Aeronautics, 1972-76.

Ivan E. Sutherland, Ph.D., Fletcher Jones Professor of Computer Science

B.S.. Carnegie Institute of Technology, 1959;:M.8., California Institute, 1960; Ph.D., Massachusetts
Institute of Technology, 1963. Professor of Computer Science, California Institute, 1976-77; Fletcher
Jones Professor, 1977-.

Ryo Suzuki, Ph.D., Visiting Associare in Applied Physics
B.S., Waseda University, 1970; M.S., 1972; Ph.D., 1978, Group Leader, Device Design Group,
Hitachi Central Research Laboratory (Japan), 1972-, California Institute, 1979-80.

Coenraad Albert Swarts, Ph.D., IBM Research Fellow in Applied Physics
Kand., Technical University of Delft, 1972; Ing., 1973; Ph.D., University of Illinois, 1979. California
Institute, 1979-80.

James E. Swartz, Ph.D., Research Fellow in Chemistry
B.S., Stanislaus State College, 1973; Ph.D., University of California (Santa Cruz), 1978. California
Institute, 1978-.

Alan R. Sweezy, Ph.D., Professor of Economics, Emeritus
B.A.. Harvard College, 1929, Ph.D., Harvard University, 1934. Visiting Professor, California Insti-
tute, 1949-50; Professor, 1950-77; Professor Emeritus, 1977-.

Ernest Haywood Swift, Ph.D., LL.D., Professor of Analytical Chemistry, Emeritus
B.S., University of Virginia, 1918; M.S., California Institute, 1920; Ph.D., 1924, Instructor, Califor-
nia Institute, 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.
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Michael Tabor, Ph.D., Research Fellow in Chemistry
B.Sc., University of Bristol, 1972; Ph.D., 1976. California Institute, 1978-79.
Johanna E. Tallman, Certificate in Librarianship, Director of Libraries
A.B., University of California, 1936; Certificate in Librarianship, 1937. California Institute, 1973~

Yoram Tambour, Ph.D., Research Fellow in Chemical Engineering
B.Sc., Israel Institute of Technology (Haifa), 1972; Ph.D., 1977. California Institute, 1978-.

Shoji Tanaka, Ph.D., Research Fellow in Chemistry
B.Sc., Tokyo College of Pharmacy, 1972; Ph.D., Osaka University, 1978. California Institute, 1978-79.

Vernon Take Taniguchi, Ph.D., Research Fellow in Chemistry
B.A., University of California (San Diego), 1973; Ph.D., University of California (Irvine), 1978,
California Institute, 1978-79.

Steven Paul Tanis, Ph.D., Research Fellow in Chemistry
B.A., Rutgers University, 1974; Ph.D., Columbia University, 1978, California Institute, 1978-.

Mark Allen Tanouye, Ph.D., Research Fellow in Biology
AB., Stanford University, 1972; A.M., 1973; Ph.D., Yale University, 1978. California Institute,
1978-.

Vladimir Matveevich Tapilin, Cand., Visiting Associate in Chemical Engineering
Cand., 1959. Professor, Institute of Catalysis (Novosibirsk). California Institute, 1975; 1978.

Hugh Pettingill Taylor, Jr., Ph.D., Professor of Geology
B.S., California Institute, 1954; A.M., Harvard University, 1955; Ph.D., California Institute, 1959.
Assistant Professor, 1959-61; Research Fellow, 1961; Assistant Professor, 1962-64; Associate Profes-
sor, 1964-69; Professor, 1969-.

Murray E Teitell, Ph.D., Research Fellow in Biology
B.A., Temple University, 1969; Ph.D., University of Texas, 1977. California Institute, 1977-.

Valentine L. Telegdi, Ph.D., Sherman Fairchild Distinguished Scholar
M.Sc., Lausanne University, 1946; Ph.D., Swiss Federal Institute of Technology, 1950. Enrico Fermi
Distinguished Service Professor, The University of Chicago, 1971-. California Institute, 1978-79; 1979-80.

Matilde Pasqua Teleman, Laurea, Visiting Associate in Physics
Laurea, Rome University, 1970. Italian Public Education Ministry Associate, 1975-. California Insti-
tute; 1977-.

Neculai Teleman, Ph.D., Bateman Research Instructor in Mathematics
M.S., Bucharest University, 1967; Ph.D., Massachusetts Institute of Technology, 1977. California
Institute, 1977-.

Katsuaki Terasawa, Ph.D., Lecturer in Economics
B.A., University of Washington (Seattle), 1966; Ph.D., University of Kansas (Lawrence), 1972.
California Institute, 1979,

Daniele Thierry-Mieg, Doctorat d’Etat, Visizing Associate in Biology
Doctorat, University of Paris, 1974; Doctorat d’Etat, 1978, Attachée de Recherches, Centre de la
Recherche Scientifique (Gif-sur-Yvette), 1974-. California Institute, 1979.

Jean Thierry-Mieg, Doctorat d’Etat, Research Fellow in Theoretical Physics
Agregation, Ecole Nationale Superieure, 1971; Doctorat Physique, Orsay University, 1973; Doctorat
d’Etat, 1974. California Institute, 1978-79.

Terry Lyde Thomas, Ph.D., Research Fellow in Biology
B.S., University of Georgia, 1972; Ph.D., 1975. California Institute, 1975-.

Bozena Henisz-Dostert Thompson, Ph.D., Research Associate in Linguistics
M.A., University of Warsaw, 1956; M.S., Georgetown University, 1961; Ph.D., 1965. Lecturer in
English, California Institute, 1969; Senior Research Fellow, 1969-73; Research Associate, 1973-.
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 California,
1952, Professor of Applied Science and Philosophy, California Institute, 1965-77; Professor of Applied
Philosophy and Computer Science, 1977-.

John G. Thompson, Ph.D., Sherman Fairchild Distinguished Scholar

A.B., Yale University, 1954; Ph.D., The University of Chicago, 1959. Rouse Ball Professor, Univer-
sity of Cambridge, 1970-. California Institute, 1979-80.
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Wayne J. Thompson, Ph.D., Research Fellow in Chemistry
B.S., Hinois Institute of Technology, 1974; Ph D, California Institute, 1978, Research Fellow, 1978-79.

Kip Stephen Thorne, Ph.D., Professor of Theoretical Physics
B.S., California Institute, 1962; Ph.D., Princeton University, 1965. Research Pellow in Physics,
California Institute, 1966-67; Associate Professor of Theoretical Physics, 1967-70; Professor, 1970-.
John Todd, B.Sc., Professor of Mathematics P
B.Sc., Queen’s University (Ireland), 1931. California Institute, 1957-.

Olga Taussky Todd, Ph.D., Professor of Mathematics, Emeritus
Ph.D., University of Vienna, 1930; M.A., University of Cambridge, 1937. Research Associate,
California Institute, 1957-71; Professor, 1971-77; Professor Emeritus, 1977-.

Thomas Anthony Tombrello, Jr., Ph.D., Professor of Physics

B.A., Rice University, 1958; M.A., 1960; Ph.D., 1961. Research Fellow, California Institute, 1961-
62; 1964-65; Assistant Professor, 1965-67; Associate Professor, 1967-71; Professor, 1971-.

James H. Trainor, Ph.D., Visiting Associate in Physics
Ph.Dx., University of New Hampshire, 1964. Associate Chief, Laboratory for High Energy As-
trophysics, Goddard Space Flight Center, 1964-. California Institute, 1979.

John T. Trauger, Ph.D., Senior Research Fellow in Planetary Science
B.A., Oberlin College, 1965; M.S., The University of Wisconsin (Madison), 1967; Ph.D., 1972.
California Institute, 1978-.

Nicholas William Tschoegl, Ph.D., Professor of Chemical Engineering
B.Sc., New South Wales University of Technology, 1954; Ph.D., University of New South Wales,
1958. Associate Professor of Materials Science, California Institute, 1965-67; Professor of Chemical
Engineering, 1967-.

David L. Tubbs, Ph.D., Research Fellow in Physics
B.A., University of Wisconsin, 1973; Ph.D., The University of Chicago, 1977. California Institute,
1977-.

John Augustus Turner, Ph.D., Research Fellow in Chemistry
B.5., Idaho State University, 1971; Ph.D., Colorado State University, 1977. California Institute,
1977-.

David Ralph Tvler, Ph.D., Research Fellow in Chemistry
B.S., Purdue University, 1975; Ph.D., California Institute, 1979. Research Fellow, 1979.

Ray Edward Untereiner, 1.D., Ph.D., Professor of Economics, Emeritus
A.B., University of Redlands, 1920; M.A., Harvard University, 1921; J.D., Mayo College of Law,
1925; Ph.D., Northwestern University, 1932, Professor, California Institute, 1925-68; Professor
Emeritus, 1968-.

Stephen C. Unwin, Ph.D., Research Fellow in Radio Astronomy
B.A., Clare College, 1976; Ph.13., University of Cambridge, 1979. California Institute, 1979-80.

David C. Van Essen, Ph.D., Associate Professor of RBiology
B.S., California Institute, 1967; Ph.D., Harvard University, 1971. Assistant Professor, California Insti-
tte, 1976-79; Associate Professor, 1979-.

Antonie 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,
California Institute, 1934-35; Instructor, 1935-40; Assistant Professor, 1940-42; Associate Professor,
1942-47; Professor, 1947-74; Professor Emeritus, 1974-.

Vito August Vanoni, Ph.D., Professor of Hydraulics, Emeritus
B.S., California Institute, 1926; M.S., 1932; Ph.D., 1940. Assistant Professor, 1942-49; Associate
Professor, 1949-55; Professor, 1955-74; Professor Emeritus, 1974-.

Arthur Harris Vaughan, Jr., Ph.D., Staff Member, Hale Observatories; Assistant Director,
Las Campanas Observatory
B.E., Cornell University, 1958; Ph.D., The University of Rochester, 1964. Research Fellow, California
Institute, 1964-66; Staff Associate, Hale Observatories, 1966-67; Staff Member, 1967 Assistant Dt
rector, 1976-.

Alan August Vetter, Ph.D., Research Fellow in Applied Physics
B.E.S., State University of New York (Stony Brook), 1968; M.S., California Institute, 1969; Ph.D.,
1975. Research Fellow, 1977-.
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Jean Paul Nicolas Vevert, Doctorat d"Etat, Research Fellow in Chemistry
M.S., Louis Pasteur University (Strasbourg), 1972; Doctorat de’Etat, 1979. California Institute,
1979-80.

Victor V. Veysey, M.B.A., Lecrurer in Business Economics; Director, Industrial Relations
Center
B.S., California Institute, 1936; M.B.A., Harvard Graduate School of Business Administration, 1938;
Lecturer, California Institute, 1977-; Director, 1977-.

William H. Vine, M.D., Ph.D.| Research Fellow in Chemistry
A.B., Washington University, 1969; M.D., Ph.D., 1975. California Institute, 1976-.

Petr Vogel, Ph.D., Research Associate in Physics
Ph.D., Joint Institute of Nuclear Research (USSR), 1966. Senior Research Fellow in Physics, Califor-
nia Institute, 1970-75; Research Associate, 1975-.

Rochus E. Vogt, Ph.D., Professor of Physics; Chairman of the Division of Physics,
Mathematics and Astronomy
S.M., The University of Chicago, 1957, Ph.D., 1961. Assistant Professor, California Institute, 1962-
65; Associate Professor, 1965-70; Professor, 1970-; Chairman, 1978-.

Martin FE von Allmen, Ph.D., Visiting Associate in Applied Physics
B.S., University of Berne, 1973; Ph.D., Institute of Applied Physics, University of Berne, 1975,
Group Leader, 1976-. California Institute, 1978-.

Hermann Christian von Seefeld, Ph.D., Research Fellow in Applied Physics
Lic., Universidad Nacional Autonoma de Mexico, 1973; Dr.rer.nat., Technische Universitat Miinchen,
1978. California Institute, 1978-79.

Thad Vreeland, Jr. Ph.D., Professor of Materials Science

B.S., California Institute, 1949; M.S., 1950; Ph.D., 1952. Research Fellow in Engineering, 1952-54;
Assistant Professor of Mechanical Engineering, 1954-38; Assoctate Professor, 1958-63; Associate Pro-
fessor of Materials Science, 1963-67; Professor, 1968-.

Makoto Wada, Ph.D., Research Fellow in Chemistry
B.S., Aoyama Gakuin University, 1970; M.S., 1972; Ph.D., Tokyo Institute of Technology, 1977.
California Institute, 1978-79.

David Bertram Wales, Ph.D., Professor of Mathematics; Associate Dean of Students
B.S., University ‘of ‘British Columbia, :1961; M. A., 1962; Ph.D., Harvard University, 1967. Bateman
Research ‘Fellow, ‘California Institute, 1967-68; Assistant Professor, 1968-71; Associate Professor,
1971-77; Professor, 1977-; Associate Dean, 1976-.

Robert Craig Walker, Ph.D., Research Fellow in Radio Astronomy
B.A., University of California (San Diego), 1971; Ph.D., Massachusetts Institute of Technology, 1977.
California Institute, 1977-.

Robert Lee Walker, Ph.D., Professor of Physics; Executive Officer for Physics
B.S., University of Chicago, 1941; Ph.D., Cornell University, 1948. Assistant Professor, California
Institute, 1949-53; Associate Professor, 1953-59; Professor, 1959-; Executive Officer, 1976-.

Robert Bruce Wallace, Ph.D., Visiting Associate in Biology
B.Sc., Simon Fraser University, 1972; Ph.D., McMaster University, 1975. Research Fellow, California
Institute, 1975-79; Visiting Associate, 1979-.

Keh-Chung Wang, Ph.D., Research Fellow in Physics
B.S., National Taiwan University, 1972; Ph.D., California Institute, 1979. Research Fellow, 1979-80.

Peter Wannier, Ph.D., Associate Professor of Radio Astronomy
B.S., Stanford University, 1968; Ph.D., Princeton University, 1974. Assistant Professor, California
Institute, 1976-79; Associate Professor, 1979-; Staff Member, Owens Valley Radic Observatory,
1976-.

Robert Rodger Wark, Ph.D., Lecturer in Art PT)
B.A., University of Alberta, 1944; M.A., 1946; M.A., Harvard University, 1949; Ph.D., 1952
Curator of Art, Huntington Library and Art Gallery, 1956-. California Institute, 1961-.

Gerald J. Wasserburg, Ph.D., Professor of Geology and Geophysics
S.B., University of Chicago, 1951; S.M., 1952; Ph.D., 1954. Assistant Professor of Geology, Califor-
nia Institute, 1955-59; Associate Professor, 1959-62; Professor, 1962-63; Professor of Geology and
Geophysics, 1963-.
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Deborah Kay Watson, Ph.D., Research Fellow in Chemistry
B.S., Allegheny College, 1972; M.A., Harvard University, 1973; Ph.D., 1977, California Institute,
1977-.

I. Harold Wayland, Ph.D., D.Sc., Professor of Engineering Science, Emeritus
B.S., University of Idaho, 1931; M.S., California Institute, 1935; Ph.D., 1937, Research Fellow in
Mathematics, 1939-41; Associate Professor of Applied Mechanics, 1949-57; Professor, 1957-63; Pro-
fessor of Engineering Science, 1963-79; Professor Emeritus, 1979-.

Stephen V. Weber, Ph.D., Weizmann Research Fellow in Astrophysics
A.B., Princeton University, 1973; Ph.D., University of California, 1978. California Institute, 1978-.

William Henry Weinberg, Ph.D., Professor of Chemical Engineering and Chemical Physics

B.S., University of South Carolina, 1966; Ph.D., University of California, 1970. Assistant Professor
of Chemical Engineering, California Institute, 1972-74; Associate Professor, 1974-77; Professor,
1977-78; Professor of Chemical Engineering and Chemical Physics, 1978-.

Alan Weinstein, Ph.D., Prafessor of Mathematics
S.B., Massachusetts Institute of Technology, 1964; M.A_, University of California, 1966; Ph.D., 1967.
California Institute, 1979-.

Martin M. Weinstock, Ph.D., Research Fellow in Biology
B.S., Brooklyn College, 1972; Ph.D., University of Miami, 1979. California Institute, 1979-80.

David Franklin Welch, 1.D., Associate Professor of Engineering Design
A.B., Stanford University, 1941; 1.D., California Institute, 1943. Instructor in Engineering Graphics,
1943-51; Assistant Professor, 1951-61; Associate Professor of Engineering Design, 1961-,

James G. Wendel, Ph.D., Visiting Professor of Mathematics
B.A., Reed College, 1943; Ph.D.. California Institute, 1948. Professor, The University of Michigan,
1961-. Visiting Professor, California Institute, 1979.

James Adolph Westphal, B.S., Professor of Planetary Science

B.S., University of Tulsa, 1954. Senior Research Fellow, California Institute, 1966-71; Associate
Professor, 1971-76; Professor, 1976-; Staff Associate, Hale Observatories, 1966-74; Staff Member,

1974-.

Ward Whaling, Ph.D., Professor of Physics
B.S., Rice University, 1944; M.A., 1947; Ph.D., 1949. Research Fellow, California Institute, 1949-
52; Assistant Professor, 1952-38; Associate Professor, 1958-62; Professor, 1962-.

Gerald Beresford Whitham, Ph.D., Professor of Applied Mathematics; Executive Officer for
Applied Mathematics
B.Sc., University of Manchester, 1948; M.Sc., 1949; Ph.D., 1953. Visiting Professor of Applied
Mechanics, California Institute, 1961-62; Professor of Aeronautics and Mathematics, 1962-67; Profes-
sor of Applied Mathemetics, 1967-; Executive Officer, 1971-.

Ralphe Wiggins, Ph.D., Visiting Professor of Geophysics
Ph.D., Massachusetts Institute of Technology, 1965. Scientist, Del Mar Technical Associates, 1976-.
California Institute, 1978.

John Edward Wiktorowicz, Ph.D., Research Fellow in Biology
B.S., Hlinois Institute of Technology, 1974; Ph.D., The University of Texas (Galveston), 1977.
California Institute, 1978-.

Craig S. Wilcox, Ph.D., Research Fellow in Chemistry

Y B.S., llinois Institute of Technology, 1974; Ph.D., California Institute, 1979, Research Fellow, 1979-80.

Louis L. Wilde, Ph.D., Associate Professor of Economics
B.A., University of Iowa, 1972; M.A., The University of Rochester, 1975; Ph.D., 1976. Assistant
Professor, California Institute, 1976-79; Associate Professor, 1979-.

Francois Xavier Wilhelm, Ph.D., Sherman Fairchild Distinguished Scholar
Ph.D., University of Strasbourg, 1970. Chargé de Recherches, Centre National de la Recherche Scien-
tifique. California Institute, 1979-80.

Marcelle Wilhelm, Ph.D., Visiting Associare in Biology
Ph.D.. University of Strasbourg, 1979. California Institute, 1979-80,

fan Stuart Williams, Ph.D., Research Fellow in Geology
B.Sc., Australian National University, 1974; Ph.D., 1977. California Institute, 1977-.



