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we hear that
Stuart A. Rice has been appointed Dean
of the University of Chicago's Division
of Physical Sciences beginning July
1980. Rice is a professor in the depart-
ments of chemistry and biophysics and

theoretical biology, the James Franck
Institute and the College. He succeeds
Albert V. Crewe, professor in the depart-
ments of physics and biophysics and
theoretical biology, the Enrico Fermi
Institute and the College, who returns
to full-time teaching and research.

obituaries

Harold C. Urey

Harold Clayton Urey is best known for
his discovery, with F. G. Brickwedde
and G. M. Murphy, of deuterium, for
which he was awarded the 1934 Nobel
Prize in chemistry. The discovery of
heavy hydrogen, however, represents
only the tip of a scientific iceberg. The
profusion and diversity of his achieve-
ments during a career that spanned six
decades mark Urey as one of the giants
of twentieth century science. He will
also be remembered for his intense
interest in the social responsibilities of
scientists.

Urey was born in Walterton, Indi-
ana, on 29 April 1893. After gradu-
ation from high school he taught in
country schools for three years before
attending Montana State University,
where he majored in zoology with a
minor in chemistry. Issac Newton said
of his own career that he "stood on the
shoulders of giants," and no less is true
of Urey. He developed his mastery of
thermodynamics under the influence of
G. N. Lewis and his school in Berkeley,
where he moved in 1921. Later, in
1923, he went to Copenhagen for a year
and studied atomic physics with Niels
Bohr. On his return to the US Urey
became an instructor at Johns Hopkins
and in 1929 moved to Columbia, where
he was appointed associate professor of
chemistry. While at Columbia he colla-
borated with A. E. Ruark to write
Atoms, Molecules and Quanta, one of
the earliest books on quantum mechan-
ics. The deep understanding that Urey
had acquired of thermodynamics and
quantum mechanics, together with his
interest in the regularities of nuclear
structure and his skills in optical spec-
troscopy, culminated in his discovery,
in 1931, of deuterium.

In the 1930's Urey became the lead-
ing authority in the new science of
isotope chemistry. His research was
partly concerned with the theoretical
estimation of the chemical differences
between isotopic atoms and molecules
and with the chemical methods by
which isotopes could be separated. His
primary concern, however, was with
the information that could be gleaned
from the existence of isotopes and the
ways in which separated isotopes could
be used as tracers of chemical, biologi-
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cal and geological processes.
During the Second World War Urey

put his knowledge of isotope chemistry
to use in the national effort. As direc-
tor of the program at Columbia for
isotope separation, he, with his team,
transformed the laboratory-scale appa-
ratus of the previous decade into the
vast industrial-scale plants used for the
production of heavy water and for the
separation of the uranium isotopes.
The chemical and gaseous diffusion
processes developed by Urey and his
colleagues were an essential compo-
nent in the success of the Manhattan
Project.

After the war Urey accepted an ap-
pointment at the University of Chicago
and in 1947 published what is probably
his most cited paper, "The thermody-
namic properties of isotopic sub-
stances." This paper laid out much of
the underpinning of the infant disci-
pline of isotope geochemistry by ex-
tending and expanding his work of the
1930's. In an ingenious application of
these theoretical principles Urey used
high-precision mass spectrometry to
measure the variations in the oxygen
isotope abundances within the carbon-
ate shells of belemnites that lived in
the Cretaceous ocean. From these

82 PHYSICS TODAY / APRIL 1981



NEW & RECENT BOOKS
FROM WILEY-INTERSCIENCE
COMPUTATIONAL SPHERICAL
ASTRONOMY
Laurence G. Taff
A guide to data reduction for positional measurements made on
stars, planets and artificial satellites by optical means. It covers
the source of the corrections, the available numerical proce-
dures and their accuracy, and illustrates the material with worked
problems.
233 pp. (1-06257-X) 1981 $28.95

THE EXCITED STATE IN CHEMICAL
PHYSICS, Part 2
Edited by J. Wm. McGowan
Experts review the latest research and the newest technology on
excited atoms, ions, and molecules, the elastic and inelastic
scattering of these species, and the production of excited
products following collision. Combining theoretical and experi-
mental data, the book demonstrates techniques scientists can
apply to areas such as, laser development and laser chemistry,
the chemical physics and kinetics of the atmosphere, and
studies of flames.
616 pp. (1-05119-5) March 1981 $60.00

A USER'S GUIDE TO VACUUM
TECHNOLOGY
John F. O'Hanlon
Using a cost-effective approach, this comprehensive review of
vacuum technology focuses on understanding, selection, and
operation of equipment in process environments. The economic
analysis covers costs of purchasing, maintaining, and operating
vacuum equipment and ways to cut operating costs.
402 pp. (1-01624-1) 1980 $24.95

NUCLEAR AND RADIOCHEMISTRY, 3rd Ed.
G. Friedlander, J. W. Kennedy, E. S. Macias &
J. M. Miller
Extensively revised and updated, this standard text /reference
presents broad coverage of both the fundamentals of radioac-
tivity and nuclear reactions, while providing numerous applica-
tions to chemistry and other fields. A distinctly chemical
viewpoint is maintained throughout,
approx. 656 pp. (1-28021-6) June 1981 In Press

PHYSICS OF LASER DRIVEN PLASMAS
Heinrich Hora
The first monograph to derive the basic physics of the interaction
of very intense laser beams with dense materials, producing high
density, high temperature plasmas and fusion reactions. It guides
the reader from the usual physics of electromagnetism, hydrody-
namics, statistical mechanics and quantum theory to the unusual
new results, through complete derivation of the theory,
approx. 320 pp. (1-07880-8) June 1981 $25.30 (tent.)

PHYSICS PROGRAMS: A Manual of
Computer Exercises for Students of
Physics and Engineering
A.D. Boardman
An approach to computer programs that enables investigation of
several physics areas. Activities include computer generation of
holograms and Monte Carlo tracking of electrons of semicon-
ductors. Real science applications are brought directly to the
classroom through high-quality computer simulation programs.
485 pp. (1-27674-X) 1980 $72.00

The programs in the above clothbound volume are also available
in separate paperbound editions for student use.

THEORIES OF SPECTRAL LINE SHAPE
R.G. Breene, Jr.
Presents general formulations for the theoretical description of
spectral line broadening (resolvant, Liouville space, and
Feynman diagram) and their application to certain important
broadening problems involving either the motion of the radiator
relative to the observer, or the presence of other particles in the
neighborhood of the radiator.
344 pp. (1-08361-5) 1981 $32.95

MASTER OPTICAL TECHNIQUES
Arthur S. DeVany
A practical, step-by-step development of the techniques and
operations involved in the fabrication of prisms, lenses, and
aspherical optical elements, from the selection and testing of
optical material to the polishing and testing of the finished work.
Extensive illustrations. Wiley Series in Pure and Applied Optics.
approx. 768 pp. (1-07720-8) May 1981 $45.00 (tent.)

FUSION PLASMA ANALYSIS
Weston M. Stacey, Jr.
The physics of magnetically-confined plasma is treated as an
element in the development of fusion power, including important
technological constraints and interactions. Starting from first
principles, the text proceeds to an engineering physics formula-
tion that can be applied to the analysis of fusion reactor plasmas.
376 pp. (1-08095-0) 1981 $32.95

TECHNIQUES AND APPLICATIONS OF
PATH INTEGRATION
L.S. Schulman
Both the Feynman integral of quantum mechanics and the
Wiener integral of probability theory are covered in this text. It
emphasizes the many applications of path integrals in quantum
mechanics, statistical physics, field theory, and optics. Will give
experience with solvable integrals as well as developing some of
the formal and general properties.
359 pp. (1-76450-7) 1981 $31.95

ORDER AND FLUCTUATIONS IN
EQUILIBRIUM AND NONEQUILIBRIUM
STATISTICAL MECHANICS
XVIIth International Solvay
Conference on Physics
Edited by G. Nicolis, G. Dewel, and J.W. Turner
A synthetic view of recent developments in the fields of phase
transitions, nonequilibrium statistical mechanics, thermody-
namics and fluctuation theory. Provides an account of the areas
of physics where transition to ordered behavior occurs, and
reveals the similarities and differences in applicable concepts
and techniques.
374 pp. (1-05927-7) 1981 $55.00

CATASTROPHE THEORY FOR SCIENTISTS
AND ENGINEERS
Robert Gilmore
Describes the mathematics of catastrophe theory, with enough
mathematical detail to state Thorn's theorem. Examines the ways
in which Elementary Catastrophe Theory can be extended, and
explores the wide spectrum of its applications,
approx. 848 pp. (1-05064-4) April 1981 $45.00 (tent.)

Order through your bookstore or write to Nat Bodian, Dept. 1-7538
TO ORDER BY PHONE call toll tree

800-526-5368.
In New Jersey, call collect (201) 797-7809.

WILEY-INTERSCIENCE
a division of John Wiley & Sons, Inc.
605 Third Avenue
New York. N Y 10158
In Canada: 22 Worcester Road, Rexdale. Ontar io
Prices subject to change wi thout not ice. 092 0-1-7538
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ELECTRON STRUCTURE
by

Ralph Sansbury
Reinterpretations of magnetism, current
induction, stellar aberration and the
speed of light, variable mass, Planck's
constant, Bohr's model, the photoelec-
tric and Compton effects, pair production
and annihilation, electron diffraction, the
relativistic, spin and quantum electro-
dynamics corrections to Bohr's model,
etc. The hypothesis of oscillatory
charge displacement within electrons is
examined in the light of well known ex-
periments of the past and a new exper-
iment involving the Tektronix 7104 high
speed oscilloscope. Electromagnetic
radiation is regarded as an almost in-
stantaneous phenomenon based on in-
stantaneous forces at a distance; gravity,
as a residual electrostatic phenomenon
consistent with the Brans-Dicke-Mach
modification of general relativity; atomic
orbital periods, as multiples of the nu-
clear charge fluctuation period. (Pre-
cessional rate changes due to charge
polarization changes in the orbital
electron modify observed frequen-
cies.)

price $2.50
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7 north mac questen parkway

mount vernon, new york 10550

Circle No. 44 on Reader Service Card

84 PHYSICS TODAY / APRIL 1981

obituaries
measurements and from theoretical
knowledge of isotope fractionation he
was able to calculate the ocean tem-
peratures some 70 million years ago.

Although Urey had for many years
been interested in astrophysics and the
origins of the solar system, he first
concentrated his efforts on these mat-
ters while he was at Chicago. His book
The Planets: Their Origin and Develop-
ment represents the first systematic
and detailed chronology of the origin of
the earth, the moon, the meterorites
and the solar system. In 1958 Urey
moved to the Scripps Institute of
Oceanography and the new campus of
the University of California at San
Diego. There he continued his investi-
gations of geochemistry, meteroritics,
the history of the solar system and the
origins of life. He was deeply involved
in the space program and used his
influence to ensure that as much good
science was done as possible. The cul-
mination of Urey's interest in these
matters occurred with the return to
earth of the lunar samples.

During the last decade of his life
Urey increasingly concentrated on the
social responsibility of scientists, with
which he had become concerned very
soon after the first atomic bomb, to
whose construction his research had
contributed. In fact, he was one of the
rather few scientists who as early as
the late 1940's warned that mass fabri-
cation of nuclear bombs would result in
a serious threat to the survival of all
people. He did not share the naive
belief of some of the people involved
that by manufacturing a growing num-
ber of increasingly sophisticated bombs
we could dominate the whole world.
His early views have been fully con-
firmed by the political evolution of the
following 30 years. Indeed, the main
result of the arms race which the US
has led is that our national security has
steadily diminished and that we have
become increasingly mistrusted by the
rest of the world.

Urey also reacted against misuse of
science. He turned his efforts away
from the military application of science
to nonmilitary problems. Further,
during the last decade of his life he
devoted much of his activity to the
problems of the "peaceful" use of nucle-
ar energy. He pointed out that nuclear
reactors are no viable solution to the
energy problem and that the spread of
nuclear technology under the pretext
of producing energy might mean a
proliferation of nuclear bomb technol-
ogy to all countries. He warned that
this meant a destabilization of an al-
ready dangerously unstable world situ-
ation. He convinced many of his
friends that his antinuclear views were
the only possible conclusion that could

be drawn from a deep analysis of the
complex situation.

There are many of Urey's colleagues
and former students who follow up his
achievements in chemistry, and in do-
ing so, are paying tribute to him. But
another way of paying homage to his
memory would be for all scientists to
consider carefully his views on the
social responsibility of scientists and to
act vigorously with this as a back-
ground. In a time when there is in-
creasing propaganda of hatred towards
those who have a society which differs
from ours, when the arms race is speed-
ing up, and when political brinkman-
ship is decreasing the political stability
in the world, we miss his clear and
authoritative appeal to reason. We
still need him to remind all scientists
that in the present age much of our
work is not for the good of humanity
but for destruction. It is the misuse of
science, for which quite a few scientists
carry a heavy responsibility, that has
caused the present threat of a nuclear
holocaust. It is the duty of all scien-
tists to save our culture from annihila-
tion. Urey considered this to be a
conclusion of his lifelong thinking.

While individuals may disagree with
particular views that Urey held, none
will deny that he arrived at his conclu-
sions only after deep thought and
painstaking analysis. In his view of
life as well as in this science he was
above all a man of honesty and integri-
ty.

H. G. THODE
McMarter Univerisity

Hamilton, Ontario
HANNES ALFV6N

University of California
San Diego, Cal.

Fritz Strassmann

Fritz Strassmann died in Mainz on 22
April 1980 at the age of 78.

Strassmann's name is indelibly
linked with one of the most consequen-
tial scientific discoveries of the twen-
ieth century: nuclear fission. In De-
cember 1938, he and Otto Hahn in their
now classic radiochemical investiga-
tion unambiguously identified barium
as a product of the reaction of slow
neutrons with uranium. This was the
culmination of four years of research
on slow-neutron reactions with urani-
um in which the products had been
misidentified as transuranium ele-
ments formed by /?" decay following
neutron capture. All these earlier in-
vestigations had been carried out joint-
ly with Lise Meitner, who, however,
fled from Germany in the summer of
1938 to escape persecution and was
therefore not present in Berlin at the


