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Franklin Institute honors eight physicists

The Franklin Institute presented its
1985awards in April. Andrei Sakharov
and Robert N. Clayton, professor of
chemistry at the University of Chicago,
were named recipients of the Elliott
Cresson Medal. William Cochran, pro-
fessor of physics and vice-principal of
the University of Edinburgh, received
the Howard N. Potts Medal. Lynn A.
Conway, professor of electrical engi-
neering and computer science and asso-
ciate dean of the college of engineering
at the University of Michigan, and
Carver A. Mead, professor of computer
science at Caltech, were awarded John
Price Wetherill Medals. Roy J.
Glauber, Mallinckrodt Professor of
Physics at Harvard University, was
awarded the Albert A. Michelson Med-
al. Edward E. David Jr, president of
Exxon Research and Engineering Com-
pany of Annandale, New Jersey, was
presented the Delmer S. Fahrney Med-
al. George C. Pimentel, director of the
chemical biodynamics laboratory at
the University of California, Berkeley,
received the Franklin Medal, which is
the Institute’s most prestigious award.

Clayton was cited for “the major role
he has played in the application of mass
spectroscopy to a wide variety of geo-
science researches and, in particular,
for his far-reaching contributions to the
knowledge of the early solar system.”
In the mid-1960s, Clayton pioneered
the use of bromine pentafluoride in
mass spectrometry as a solvent for
determining the total oxygen content
of a material; it remains a standard
analytical technique of today. In 1973,
Clayton discovered an overabundance
of the isotope 0'% in certain compounds
of the carbonaceous chrondrites, which
are believed to be among the most
primitive objects in the solar system.
This discovery implies that the solar
nebula was not completely homog-
enized and that one can therefore study
the history of matter in presolar times.

Clayton received his PhD in 1955
from Caltech. He held an academic
appointment at Pennsylvania State
University (1956-58) before joining the
faculty of the chemistry department of
the University of Chicago. He was
made a full professor there in 1966, has
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served as college master, department
chairman and dean, and is currently
the Enrico Fermi Distinguished Profes-
sor of Chemistry.

Sakharov was honored for “his scien-
tific work in four areas: controlled
thermonuclear reactions (tokamak),
baryon synthesis and proton decay,
induced gravity and the quark model.”
In 1950, with Igor E. Tamm, Sakharov
suggested that fusion processes could
be maintained and controlled by mag-
netically confining a hot plasma. He
proposed the design for the toroidal
magnetic bottle that has since become
known as the tokamak. Sakharov
further detailed the generation of ul-
trahigh magnetic fields by chemical or
nuclear implosion, as well as the u-
meson catalysis of fusion in cold deuter-
ium. In 1966, Sakharov suggested that
the baryon number need not be con-
served and that the excess of baryons in
the present universe arose as a result of
disequilibrium processes in the early
universe. That same year, he and Ya.
B. Zel'dovich derived a semi-empirical
formula for mesons and baryons from
their quark substructure formulation.
In 1975 and later, while in forced
isolation in Gorki (1980), Sakharov
extended these results to charmed
quarks. In 1967 he suggested that the
Einstein gravitational interaction may
be an induced effect of the quantum
fluctuations of matter fields.

Sakharov received his doctoral de-
gree in 1945 from Lebedev Institute. In
1953 he was elected a full member of
the USSR Academy of Sciences. At
that time, Sakharov was the most
decorated civilian in the USSR: He held
the Order of Lenin, was named Hero of
Socialist Labor three times, and was
awarded the Lenin Prize and the State
Prize. Sakharov was awarded the No-
bel Peace Prize in 1975.

Cochran was recognized for his “im-
portant work in x-ray crystallography
of biologically important compounds,
the formulation of diffraction scatter-
ipg by helices, analysis of lattice vibra-
tions in crystals and research on the
soft-mode concept in phase transi-
tions.” Early in his career, Cochran
determined the structures of purines

and pyrimidines and concurrently de-
veloped a formulation for scattering by
atoms lying on helices. His results in
both instances were crucial to the
success of James Watson and Francis
Crick in determining the structure of
DNA. Cochran’s investigations of an-
isotropic thermal lattice vibrations and
ferroelectricity led to his 1959 discov-
ery of the soft-mode concept in phase
transitions: The term soft mode refers
to the low-frequency oscillations, near
second-order phase transitions, of the
collective coordinate corresponding to
the order parameter. Soft modes are
also observed in first-order phase tran-
sitions that occur near second-order
transitions, as in the case of ferroelec-
tric phenomena.

Cochran received his PhD in 1943
from the University of Edinburgh. He
remained there as an assistant lecturer
until 1946, when he became a Rockefel-
ler Fellow at Caltech. In 1948 he joined
the faculty of Cambridge University,
advancing in 1962 to the position of
reader of physics. In 1964, Cochran
was made professor of physics at the
University of Edinburgh; he became
vice-principal of the university in 1984.

Conway and Mead were cited for “the
major impact of their method of obtain-
ing silicon chips in small quantities at
reasonable cost.” In 1980, Mead and
Conway wrote Introduction to VSLI
Systems, which presents a systematic
approach to the design of very-large-
scale integrated circuits. In designing
such a circuit, the Mead-Conway meth-
od assigns the required primitive func-
tions to cells that may then interact to
form the next, higher level of functions.
Successive levels are built up in similar
fashion, with each level containing and
controlling the one below it. The chip’s
mask design is then optimized by alge-
braically manipulating symbols that
are used to represent the primitive
cells. In addition to providing a system
by which chips may be quickly designed
and economically prototyped, even in
small numbers, Mead and Conway’s
book presented a simple and under-
standable format for teaching the sub-
Ject at the university level.

Conway received her MSin ele  rjcal
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engineering in 1962 from Columbia
University. She has held research
positions at IBM (1964-69) and Me-
morex (1969-73). She has served as
research fellow and manager of the
VLSI systems area at the Xerox Palo
Alto Research Center (1973-83). For
1983-85, Conway served as chief scien-
tist and assistant director for strategic
computing at DARPA.

Mead received his PhD in electrical
engineering in 1959 from Caltech. He
began teaching there in 1957 as an
instructor and was made a full profes-
sor in 1967. In 1980, Mead was ap-
pointed the Gordon and Betty Moore
Professor of Computer Science at Cal-
tech.

Glauber was honored for “his formu-
lation of the quantum theory of optical
coherence and for his additional impor-
tant contributions to the dynamics of
Ising chains and high-energy scatter-
ing.” Glauber presented the basic ele-
ments of the quantum theory of optical
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coherence, which provides a frame-
work for describing how, for example,
the photon structure of coherent laser
light differs from that of incoherent
monochromatic light from a discharge
lamp, in a letter and a series of papers
published in Physical Review in 1963.
In the early 1950s, Glauber began
developing a diffractive approach to
the scattering of particles by complex
nuclei, which later became known as
the Glauber approximation. In 1955,
he discovered the process of diffraction
dissociation. During this period
Glauber also studied quantum-mechan-
ical shadowing and multiple-scattering
effects. He subsequently worked on
extending these results, in the late
1960s, to the effects of internal correla-
tions on the scattering of particles by
nuclei, and, more recently, to hadron—
hadron scattering phenomena. In the
early 1960s, he suggested the first time-
dependent generalization of the Ising
chain—a version of the Ising model
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described by time-dependent stochastic
processes.

Glauber received his PhD in physics
in 1949 from Harvard University. He
worked at Los Alamos in 194446, then
held a research position at the Institute
for Advanced Study (1949-51). After
teaching for a year at Caltech, he joined
the faculty of Harvard University in
1952, becoming a full professor in 1961.
He was named Mallinckrodt Professor
of Physics in 1977.

David was cited for his “continuing
leadership nationally to industry, edu-
cation and to his country in many fields
of science and technology.” After re-
ceiving his ScD in electrical engineer-
ing from MIT in 1950, David became a
member of the technical staff of Bell
Labs. He was appointed executive
director of communications research
there in 1962. From 1964 until 1970 he
also served as the co-director of the
NSF-sponsored Engineering Concepts
Curriculum Project. David then be-
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came President Nixon’s scien adviser
and the director of the Office o! Science
and Technology, where he worked on
several projects concerning satellites,
the space shuttle, the national cancer
program, energy research and technol-
ogy policy. In 1973, David became
executive vice-president of Gould Inc
and president of that company’s labora-
tories. He moved to Exxon Corporation
in 1977, becoming president of Re-
search and Engineering. He served as
the president of the American Associ-
ation for the Advancement of Science
in 1978.

Pimentel was honored for “his ex-
perimental work in matrix-spectrosco-
py and in the realization of the chemi-
cal laser.” In the early 1950s, Pimentel
began developing the method of matrix
separation, in which highly reactive
molecules are stabilized for spectro-
scopic study in a matrix of frozen inert
gas. His technique made possible the
detection of many previously unknown,
highly unstable molecules. In addition,
he developed rapid scan techniques for
infrared spectroscopic studies of tran-
sient gaseous molecules. These tech-
niques found direct application on the
1969 Mariner mission in an infrared
spectrometer that was used to deter-
mine the atmosphere of Mars. In 1964,
while conducting studies of photoche-
mical reactions, Pimentel and his stu-
dent, J.V.V. Kasper, discovered the
first chemically pumped laser, based on
the production of hydrogen chloride
molecules from the reaction of hydro-
gen atoms with chlorine molecules.

Pimentel joined the faculty of the
chemistry department of the Universi-
ty of California, Berkeley, upon receiv-
ing his PhD from that institution in
1949; in 1959 he was made a full
professor. Pimentel served as deputy
director of NSF from October 1977 to
June 1980. He then became the direc-
tor of LBL’s chemical biodynamics
laboratory and head of an organized
research unit of the University of
California’s chemistry department.

Bethe receives NSF
Vannevar Bush Award

The National Science Foundation has
presented the Vannevar Bush Award
to Hans Bethe (Cornell University) for
“ploneering with vision and boldness,
the exploration, charting and settle-
ment of new frontiers in science, educa-
tion and public service.”

Bethe received his PhD in physics
under Arnold Sommerfeld from the
University of Munich in 1928. He
taught at several European universi-
ties: Frankfurt (1928-29), Stuttgart
(1929) and Munich and Tu' ingen
(1930-33). During 1930-32, he rked




