
Soviet Elektron and Proton space-
craft.

As sold by the US Government
Printing Office for $3.00, Scientific
Satellites is surely the bargain of the
year in terms of information per dollar
for readers interested in finding out
how actually to do scientific research
in space. Unfortunately, just as with
long streams of data received from a
satellite, occasional bit errors have
crept into the transmission. Thus,
while the ISIS X (International Satel-
lite for Ionosphere Studies) launch
consisted of two spacecraft, a Direct
Measurement Explorer and a Canadian
Alouette, later members of the ISIS
series will be single spacecraft carry-
ing both US and Canadian experi-
ments, not repeats of the X mission as
listed in the Appendix. Similarly the
description given in Chapter 10 of
NASA's method of experiment selec-
tion, while correct in general is not
exact in detail. Firm selections of
experiments are made by the Associate
Administrator for Space Science and
Applications after the detailed evalua-
tion of proposals by the Space Science
Steering Committee and its Subcom-
mittees, not tentative selections to be
reconsidered after a year of develop-
ment, as Corliss mistakenly states.
Since the book was written, the Space
Science Steering Committee has been
broadened to the Space Science and
Applications Steering Committee, and
disciplinary Subcommittees in Com-
munications, Geodesy and Cartog-
raphy, Meteorology, Navigation,
Earth Resources Survey and Planetary
Biology have been added to those in
Astronomy, Ionospheres and Radio
Physics, Particles and Fields, Plane-
tary Atmospheres, Planetology, Solar
Physics and Bioscience. The open
competition and review by the quali-
fied peers system will now also be used
in selecting experiments in the Appli-
cations disciplines.

On the whole, Corliss has provided
a good account of the broad field of
spacecraft engineering and of the
scientific instrumentation used to make
measurements in space. His book
should be very useful to spacecraft
engineers and to experimental scien-
tists who want to make measurements
in the space environment.

George F. Pieper made a number of
measurements of particle fluxes in space
in the early 1960's. He is now Assistant
Director for Space Sciences of NASA's
Goddard Space Flight Center.

Nonquantal basic structure
PRINCIPLES OF ATOMIC SPECTRA.
By Bruce W. Shore, Donald H.
Menzel. 538 pp. Wiley, New York,
1968. $18.95

by Richard B. Zipin

This new volume in the Wiley Series
in Pure and Applied Spectroscopy will
well serve its stated purpose. Its

AUTHOR'S DRAWING from Principles
of Atomic Spectra. Menzel is having a
one-man show in Denver next November.

authors tell us in their preface that
they wrote the book to provide a self-
contained introduction to the basic
principles of atomic structure and
atomic spectroscopy, including the
tools of Racah algebra, without requir-
ing any previous introduction to quan-
tum mechanics. It is a textbook and
treats its subject in an elementary but
rigorous manner. The book reads well
and moves along at a good pace, de-
veloping the mathematics required as
the needs arise.

The exposition is essentially in three
main sections, each of which is sig-
nificantly longer than the one preced-
ing it. This division, while mentioned
in the preface, is not indicated in the
table of contents. The first section dis-
cusses the basic observations of atomic
spectroscopy and then uses them to
develop the Bohr-Sommerfeld vector
model of the atom. Next, the reader
studies the theoretical foundations of
quantum theory, and finally, the
mathematical tools developed in the
second part of the book are used in a
reexamination and extension of the
model developed in the first part. The

many tables and diagrams appearing
throughout the book add greatly to its
usefulness as both a text and a ref-
erence work. Lists of cited references
that are found at the end of most sub-
sections are also valuable. The exten-
sive bibliography following the final
chapter is always welcome in a book of
this type, and together with the two
indexes it comprises more than 6% of
the volume.

For a book with so many equations,
it is commendably free from typo-
graphical errors; at least I noted none
on a first reading. One complaint that
must be made is that the book does
not include problems for use in college
courses.

If the charming illustration on the
dust jacket, of photons interacting with
an atom, is any indication, then Donald
Menzel, who is probably known to
most physicists by his work and writ-
ings, might have had a successful
career as a cartoonist if he had been so
inclined.

While this excellent book should,
and most certainly will, find its way to,
and be quite useful on, the desks of
research workers, its potential audience
of advanced undergraduates who will
be using it as a text may find its high
cost an inconvenience.

The reviewer is responsible for the appli-
cation of optics to advanced dimensional
measurement systems at The Automation
and Measurement Division of The Bendix
Corporation in Dayton, Ohio.

A dedicated humanist
THE COSMOS OF ARTHUR HOLLY
COMPTON. Marjorie Johnston, ed.
484 pp. Alfred A. Knopf, New
York, 1968. $10.00

by Robert S. Shankland

This is a remarkable collection of
writings and speeches of a truly re-
markable man. Arthur Compton was
not only one of the great scientists of
our time, but was also a philosopher,
administrator and a man of affairs. To
those who knew him best the philo-
sophical basis for all his thinking and
action was his dominant characteristic,
as this selection of his works clearly
demonstrates. He was not, however,
the type of philosopher who becomes
lost in systems of philosophy; rather
his entire outlook and actions were
determined by basic attitudes and con-
victions that were always with him.
His personal charm, deep insights and
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human understanding gave him
persuasiveness in his dealings with all
people and was one of his strongest
assets. These abilities and attitudes
are clearly foreshadowed in a youth-
ful letter (pages 131-135) to his
father setting forth the reasons why
he should be allowed to build and fly
a large airplane glider. His father
was professor of philosophy and dean
of Wooster College in Ohio, and he
and Arthur were always very close
in their basic philosophical approach
to problems.

One of the finest pieces in this book
is that entitled "Personal Reminis-
cences." This piece was written in the
nature of a preliminary draft for an
autobiography that unfortunately was
never completed. Its inclusion in this
volume, however, will be deeply ap-
preciated both by those who knew
Compton well and by others, espe-
cially young people who did not have
this great privilege. The discussion
on x rays, in which Arthur Compton
was the great master and for which
he received the Nobel Prize in 1927
at the age of 35, is a beautiful example
of scientific exposition clearly intelligi-
ble to the layman. When he discusses
the value of x rays for human beings,
the reader realizes the sincerity of
Compton's humanity and the depth of
his convictions regarding problems of
science as they affect the world gen-
erally. Another writing included in
this volume, "Creativity in Science,"
is a masterful discussion of a very
subtle matter.

Perhaps his description of the meth-
ods of Ernest O. Lawrence on pages
187 and 188 is the highlight of the
entire volume. What he said of
Lawrence could certainly be said of
himself, but with characteristic
modesty and generosity Compton
chose to illustrate his major points in
a tribute to another very great man.

There are several short biographi-
cal pieces prepared by Compton for
various occasions. All of these pieces
show insight into the character, per-
sonality and scientific methods of the
men concerned. Those on Albert A.
Michelson, Owen W. Richardson,
Ernest Rutherford and Benjamin
Franklin are exceptionally fine and
could serve as models for this type of
writing.

Perhaps the central core of this book
concerns World War II, when Comp-

; ton was one of the leaders in the de-
velopment of atomic energy both for
military applications and later peace-

WILLIAM J. NUMEROFF

ARTHUR HOLLY COMPTON

time uses. With the greatest gen-
erosity, he emphasizes the decisive
role of others, especially Ernest
Lawrence, in starting these vast pro-
grams. It must certainly be the judg-
ment of those who know most about
these events that Compton and
Lawrence were the key figures in shift-
ing academic nuclear research from its
time-honored approach to the tre-
mendous role that this subject occu-
pied in World War II. The principal
actors in this drama would be too
modest to claim their due credit, but
it now appears clear that the essential
steps in the launching of this stu-
pendous enterprise were made by the
route from Lawrence to Compton to
his personal friend Henry Wallace to
President Franklin D. Roosevelt.
Perhaps the clearest measure of
Compton is the fact that he turned
over the most interesting scientific
and technical problems to others and
assumed administrative burdens that
were essential to the achievements of

Enrico Fermi, Robert Oppenheimer
and others.

For a man of Compton's philosophi-
cal outlook and mode of life and with
his deep religious convictions, the de-
cisions he was required to make dur-
ing this wartime work took more of
his life blood than others can ever
realize. This book contains an "out-
line " regarding the use of the atomic
bomb. A study of this outline, which
was never written out as a complete
paper, provides more insight into the
doubts, soul searching, and convic-
tions of a great man whose duty it
was to advise the government on this
dilemma than other literature I have
ever seen.

The intellectual honesty, humanity
and courage of Compton can perhaps
be seen most clearly in the statement
he prepared in defense of Oppen-
heimer when the latter was being in-
vestigated by the Atomic Energy Com-
mission on clearance matters. It
would be difficult to imagine a more
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NEW AND RECENT BOOKS IN PHYSICS
MOLECULAR VIBRATIONS AND
MEAN SQUARE AMPLITUDES
Sven J. Cyvin. A standard reference for spectroscopic analysis
of polyatomic molecules based on the approximation of small
harmonic vibrations with its applications to mean amplitudes.

1968 $27.00

INORGANIC ELECTRONIC SPECTROSCOPY
A. B. P. Lever. Provides a basic understanding of the methods
and procedures in the study of electronic spectra of inorganic
compounds, and discusses the information derived.

Sept. $26.00

PLASMA SPECTROSCOPY
Geoffrey V. Marr. Develops the use of spectroscopy as a tool
for the diagnostic study of plasmas and discharges.

Oct. in prep.

ELECTRON OPTICS
B. Paszkowski. An advanced textbook describing basic ideas
of electron motion in electric and magnetic fields and funda-
mentals of electron optics. Nov. $13.00

AN INTRODUCTION TO PHYSICAL ELECTRONICS
A. H. W. Beck and H. Ahmed. An introductory text in physical
electronics. It includes an introduction to solid state masers,
an account of lasers, and a brief account of newer types of
semiconductor circuit elements. Oct. $11.75

ELECTROMAGNETIC SCATTERING ON SPHERICAL
POLYDISPERSIONS
D. Deirmendjian. A selective catalogue of theoretical electro-
magnetic scattering properties related to natural atmospheric
suspensions when irradiated by parallel and monochromatic
radiation in the visible, infrared, and microwave range.

Nov. in prep.

DIGITAL SYSTEMS LOGIC AND CIRCUITS
B. Zacharov. An introductory text on the basic principles of
electronic digital systems. It emphasizes design and introduces
the practical use of Boolean algebra. Modern Studies in
Physics. Oct. $3.95

ELECTRIC AND MAGNETIC FORCES
R. R. Birss. All electromagnetic devices that do mechanical
work depend on the forces that arise in the presence of electrical
and magnetic fields. In performing mechanical work, these
forces act on matter in bulk and are referred to as ponderomotive
forces. This book is about these forces. 1968 $6.00

PLASMA TECHNOLOGY
B. Gross, B. Grycz, and K. Mikldssy. A comprehensive survey
of the engineering physics of high-pressure plasma and its
application to industry. Nov. $17.00

QUANTUM MECHANICS
A. Rubinowicz. This text describes the old quantum theory
and then pursues the study of quantum mechanics using the
polynomial method as given by Sommerfeld.

Oct. $15.00

UNIVERSAL TABLES FOR MAGNETIC FIELDS OF
FILAMENTARY AND DISTRIBUTED CIRCULAR
CURRENTS
Philip J. Hart. Reduces to a minimum the time and effort
required in making magnetic field determinations.

1967 $19.00

MICROSTRUCTURES OF SURFACES
Using Interferometry
S Tolansky. This atlas contains a small selection of interfero-
grams chosen from thousands taken in the author's laboratory
using the technique of multiple-beam interferometry.

Oct. $8.00

ASPECTS OF FORM (Second Edition)
L. L. Whyte, editor. Papers by 11 eminent scientists and art
historians on a general survey of visual form from physics
through biology and psychology to art. Updated edition of a
work first published in 1951. 1968 $8.50

CLIMATE OF THE FREE ATMOSPHERE
D. F. Rex, editor. Compares and describes standard and sup-
plemental atmospheres, temperature and humidity structures
in the troposphere, and largescale tropospheric circulations and
jet steams and their physical causes. Nov. in prep.

THE THEORY OF TURBULENT PLASMA
A. A. Vedenov. Analyzes the theory of turbulent plasma and
Russian research in the field. 1968 $5.50

HUMAN COLOR PERCEPTION
A Critical Study of the Experimental Foundation
Joseph J. Sheppard. Discusses the human visual process as an
area for active research participation by referring to experimental
results selected from physics, physiology, and psychology.

1968 $10.00

THE PHYSICAL PROPERTIES OF GRAPHITE
W. N. Reynolds. A detailed summary of new advances in the
solid state physics of graphite. Covers the structural, me-
chanical, thermal, electrical, and optical properties of single
crystals and relates them to those of polycrystalline forms.

Oct. $11.00

ION BOMBARDMENT OF SOLIDS
G. Carter and J. S. Colligon. Considers all bombardment
phenomena and includes a short treatise on the production of
ion beams and present day applications. 1968 $32.50

REACTOR DYNAMICS AND CONTROL:
State Space Techniques
Lynn E. Weaver. This text presents the application of modern
control theory to stability analysis and control of nuclear reactor
systems. 1968 $15.00

THE ELECTROMAGNETIC FIELD
In Its Engineering Aspects (2nd Edition)
G. W. Carter. An advanced text of a thorough and non-
mathematical presentation on the fundamental idea of electro-
magnetism completely updated. 1968 $11.00

STATISTICAL PHYSICS
Arthur Brown. Undergraduate text treats all those parts of
the subject as a unity which depend on the law of probability

1968 $7.50

NON-RELATIVISTIC QUANTUM MECHANICS
(Second Edition) An Introduction
R.M. Sillitto. Completely updated, and rewritten, this second
edition clarifies the relationship between formalism and inter-
pretation and includes a number of additional topics

7965 $8.50
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forthright, honest and fair statement.
Toward the end of his life Compton,

along with other distinguished men
who had developed the atomic bomb,
found it essential to express him-
self on nuclear testing. This was
and still is a highly complex matter.
The statements on this subject could
well be studied today by those now
in responsible positions relating to
questions of nuclear testing.

Two sentences from the text will
perhaps give a deep insight into
Compton's attitudes and achievements.
In the introduction, signed by people
who knew him well, are the following
lines: ". . . Such men as he are
more rare even than genius . . .
'allumeurs d'ame' . . . kindlers of the
spirit . . .," and the closing words of
Vannevar Bush's forward, "Let me
say that knowing him furnishes me
with one of the most cherished of my
memories, and that his friendship gave
me an enhanced optimism as to the
ultimate destiny of the human race."

* * *

Robert Shankiand is Ambrose Stcasey
professor of physics at Case Western Re-
serve University.

Physics with chemistry
HANDBOOK OF THE PHYSICO-
CHEMICAL PROPERTIES OF THE
ELEMENTS. G. V. Samsonov, ed.
Trans, from Russian. 941 pp.
Plenum Data Corp., New York,
1968. $40.00

by Michael E. Straumanis

This handbook is a collective work
written by 30 contributors (ten among
them are women) and edited by G. V.
Samsonov, who is director of the Lab-
oratory of Metallurgy of Rare Metals
at the Academy of Sciences of the
Ukrainian SSR, Kiev. The first part
of the handbook (pages 7-446) deals
with physical properties of elements,
such as the atomic, crystallographic,
nuclear, thermodynamic, thermal,
electrical, magnetic, optical, mechani-
cal and electrochemical properties.
The second part (pages 457-856)
gives some chemical characteristics of
the elements: their electrochemical
potential, reactions with various re-
agents, corrosion behavior of metals,
reaction with gases (H2, N2, O2), with
boron, carbon, silicon, phosphorus,
sulphur, selenium and tellurium.
Finally the toxicity of the elements
and their reactions with refractory ma-
terials is given. All this information

is presented in the form of tables with
very little text. 2598 references,
mostly in books and journals of the
USSR, on 84 pages conclude the book.
There are no subject and no author
indexes.

Although it is claimed that the
volume was updated and revised by
the editor, manv of the newer data are
missing such as recent experimental
densities and room-temperature ther-
mal-expansion coefficients for some
elements. It is also not mentioned
that the atomic-weight table (IUPAC,

1961 revised values) is based on C12.
Was it necessary to translate the

book? It is said on the dust cover
that the book would be valuable to
teachers, graduate and undergradu-
ate students, and to researchers in
physical and engineering sciences as
well. I doubt this possibility be-
cause we have good reference books.
The Handbook of Chemistry and Phy-
sics, which contains information on
more than 3500 pages, is steadily re-
vised, covers nearly all the tables of
the book under review and is, in addi-
tion, much lower in price. However,
for those solid-state scientists who
need quick information on the chem-
ical behavior of elements, the trans-
lated handbook may be useful because
of the unique combination of physi-
cal tables with the chemical proper-
ties of elements.

The reviewer works in the field of solid
state and corrosion of metah at the
Graduate Center for Materials Research
at the University of Missouri, Rolla.

Science, society and culture
SCIENTIFIC PROGRESS AND HU-
MAN VALUES. Conf. proc. (Cal.
Inst. of Tech., Pasadena, Oct.
1966). Edward Hutchings, Eliza-
beth Hutchings, eds. 219 pp.
American Elsevier, New York, 1967.
$7.50

by R. Bruce Lindsay

In these days a celebration of any sort
at an academic institution usually in-
volves a conference devoted to a con-
sideration of some human problems.
The common pattern brings together
a group of scholars and scientists,
recognized experts in their respective
fields, and allows each to hold forth
on the relevance of his discipline to
the fundamental topic at issue. At a
time when there is much soul search-

Oxford

An Introduction to
the Theory of
Superconductivity
By CHARLES G. KUPER, Israel Institute of
Technology. This book explains the theory
of superconductivity for engineers, applied
physicists, and other users. The reader is
assumed to be familiar with Fourier trans-
forms and classical thermodynamics. Part I
describes the Ginzburg-Landau phenomeno-
logical theory. Part II provides a deeper
understanding with a straightforward account
of the Bardeen-Cooper-Schrieffer microscopic
theory. (Monographs on the Physics and Chemis-
try of Materials.') $9.60

Theoretical Elasticity
SECOND EDITION
By A. E. GREEN, University of Newcastle-
upon-Tyne; and W. ZERNA, Technische Ha'ch-
schule, Hannover. Three aspects of elasticity
theory—finite elastic deformations, complex
variable methods for two dimensional prob-
lems for isotropic and aeolotropic bodies, and
shell theory—are the principle concern of this
volume. Topics discussed include a summary
of tensors, an account of the general theory of
elasticity for finite deformations, the classical
infinitesimal theory for isotropy and aeolo-
tropy, solutions of special problems mostly
for incompressible isotropic bodies, and a
theory of small deformations superposed on
finite deformations. Illustrated. $16.80

Electronic Impact
Phenomena
By SIR HARRY MASSEY, and E. H. S.
BURHOP, University of London; and H. B.
GILBODY, Queen s University, Belfast. Since
the publication of Electronic and Ionic Impact
Phenomena in 1952, there has been a great
increase in research activity on this subject
throughout the world. Because of the large
amount of new information acquired, the new,
revised edition is being presented in two two-
volume sets, of which Electronic Impact Pheno-
mena is the first. Volumes I and II deal with
electron collisions with atoms, electron
collisions with molecules, photoionization
and photodetachment. (International Series
of Monographs on Physics.) In two volumes,

$3.50
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