
STANFORD
RESEARCH
INSTITUTE

announces staff
openings for:

PHYSICISTS
and

RESEARCH
ENGINEERS
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opportunities for creative work. MS
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titudes. Simulation of plasma environ-
ment in ionosphere and effects on an-
tennas and sensors.
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ELECTROMAGNETIC
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Electrostatic charging of vehicles and
its effect on electronic systems. Gen-
eration in propagation of transient
electromagnetic signals.
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nozzles or subjected to shocks is dis-
cussed.

As a general criticism, one may say
that the choice of subject of this
volume has the obvious drawback
that a variety of topics are accumu-
lated which are only loosely related.

A few minor slips of the pen: On
page 2, the author gives for the dilute
gas the laws of Boyle and Charles in
the form PV=mR'T', "where R' is
a constant, and T' is the temperature
on a scale whose zero is at a tempera-
ture at which the extrapolated pres-
sure of the gas at constant volume
becomes zero". However, if this is the
only condition imposed on the tem-
perature scale, the law of Charles is
in general not obeyed by the dilute
gas. On page 25, right after stating
that the zeropoint of entropy is arbi-
trary, the author proceeds on a dis-
cussion of the zero from which the
entropy is measured.

These few remarks, however, can by
no means invalidate the conclusion,
that the author has done a remark-
able job in lucidity and exposition
and in the amount of information
provided. Volume 5 of Topic 10
meets the standards put forward by
the editors of the Encyclopedia, pro-
viding graduate and research workers
with a comprehensive and up-to-date
account of an aspect of the field be-
tween chemistry and physics.

Theory of Spin Relaxation. By W. J.
Caspers. 160 pp. Interscience, New York,
1964. $9.75.
Reviewed by Peter Grosewald, The Penn-
sylvania State University.

This volume is the sixth in a series
of monographs on statistical physics
and thermodynamics. The essential
idea of the series is a thorough pres-
entation of fundamental theory and
applications to the problems of equi-
librium and nonequilibrium thermo-
dynamics, complete (hopefully) with
the latest information on research
and development.

As the author states in his preface,
the greater part of the book is de-
voted to paramagnetic spin—spin re-
laxation (Chapter 2) . In this area
the monograph's purpose is fulfilled.
Present theory is covered fully with
references as recent as 1962. In fact,

the author's main justification for his
presentation is the lack of any works
covering the theory of spin-spin re-
laxation.

Chapter 3 is merely an outline of
spin-lattice theory, while Chapter 1
is a general survey of the theory of
magnetic relaxation.

Unfortunately, the title is some-
what misleading since nuclear mag-
netic phenomena are not discussed,
and spin-lattice theory, which has
been discussed in other works, is only
surveyed. At the same time, the tract
reads well in the area delineated for
it. In striving to clarify the physical
argument, purely mathematical proofs
have been rightly consigned to an
Appendix. Additionally, a slim, but
complete, list of references has been
included.

The book is thus intended for a
definite group of theorists, and as
such can be fully recommended. How-
ever, the relatively high price and
small size seem somewhat discordant.

Dynamics of Satellites. Symp. Proc. (Paris,
May 1962). Maurice Roy, ed. 335 pp.
Academic Press, New York, 1963. 515.00.
Reviewed by R. E. Street, University of
Washington.

This collection of papers and notes
read at the IUTAM symposium in
Paris is an excellent summary of our
state of knowledge of the motion of
artificial earth satellites. There are 22
papers in English and three in French
by participants, mostly from Amer-
ica, England, France, and Russia, al-
though Belgium, Germany, Holland,
Spain, and Sweden had at least one
representative apiece.

To illustrate the contents of mis
volume, we pick at random a few of
the subjects discussed. Baker consid-
ers the elimination of spurious data
on the basis of preliminary orbit de-
termination and a filtering technique.
Musen discusses long-range effects
caused by the moon and sun and the
tesseral harmonics in the earth's po-
tential. The solar radiation effect on
artificial satellite motion is reformu-
lated by Brouwer. Herrick presents
recent work on orbit correction, and
Kozai reviews his own work on the
determination of the coefficients in
the earth's potential by means of
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Important New Books from Pergamon Press
AN INTRODUCTION TO THE STATISTICAL

THEORY OF CLASSICAL FLUIDS

By G. H. A. Cole

This detailed discussion of the kinetic theory of liquids makes
use of simple physical and mathematical techniques. Its princi-
pal aim is to examine the present-day statistical and theoretical
description of simple, pure liquids for which the forces between
all the molecules can be reduced to the sum of the forces be-
btween pairs of molecules. Special emphasis is placed upon
work completed within the past ten years. The author develops
his arguments in the first part of the book, and considers fluids
not in equilibrium in the second. He gives ample attention to
the calculation of fluid viscosity and thermal conductivity, and
to non-equilibrium theory, in which thermodynamic data are
calculated from a knowledge of the properties of the constituent
molecules.

CONTENTS: Introduction. Molecular Ordering. Theory of
Equilibrium Short-ranged Order. The Thermodynamic Func-
tions. Surface Effects. Some Numerical Results of the Equilibri-
um Theory. Irreversibility. Non-Equilibrium Gases. Non-Equi-
librium Liquids.

Forthcoming, approximately 250 pages, $8.75

SINGLE-CRYSTAL FILMS

Edited by M. H. Francombe, The Philco Corporation, and
Hiroshi Sato, The Ford Motor Company

The proceedings of an International Conference held at Philco
Scientific Laboratory in Blue Bell, Pennsylvania, are recorded
in this volume. Thirty specialized contributions deal with the
formation and properties of thin films, with special emphasis on
epitaxical films.

PARTIAL CONTENTS: Theory of Nucleation in Deposition on
Substrates. Nucleation of Oriented Films. Growth of Oriented
Films on Amorphous Surfaces. X-ray Investigation of the
Structure of High Vacuum Evaporated Copper Films. Oriented
Growth in Thin Films of Silver Telluride. Study of Crystal
Growth in Germanium Films. On the Movement of Interface
Dislocations during Diffusion. Theory of Azimuthal Alignment
in Epitaxy. Electron Optical Studies of Epitaxial Growth.
Epitaxy by Flash Evaporation. Voids in Aged Single-Crystal
Permalloy Films. The Magnetization and Curie Temperature of
Ultrathin Ferromagnetic Films. Electrical Conduction in Thin
Epitaxially Grown Gold Films.

Ready in October, 430 pages, $14.50

THE MECHANICS OF AEROSOLS
Revised and Enlarged Edition

By N. A. Fuchs, Karpov Institute of Physical Chemistry,
Moscow. Translation edited by C. A. Davies

The new edition of this important work furnishes a critical
review of all published work on aerosols, written from a fun-
damental scientific point of view. It is a complete text on the
subject, in which all theories are logically developed and ex-
perimental data are fully reviewed and criticized. Wherever
aerosols have found uses in the applied sciences, (such as the
use of radioactive aerosols to activate atomic devices) the basic
theory is given in detail.

CONTENTS: Foreword. Classification of Aerosols. Size and
Shape of Aerosol Particles. Steady Rectilinear Motion of Aero-
sol Particles. Non-uniform Rectilinear Motion of Aerosol Par-
ticles. Curvilinear Motion of Aerosol Particles. Brownian
Motion and Diffusion in Aerosols. Convective and Turbulent
Diffusion in Aerosols. The Coagulation of Aerosols. Dispersal
of Powders as Aerosols. References.

500 pages, $17.50

LINEAR REPRESENTATION OF THE
LORENTZ GROUP

International Series of Monographs on Pure and Applied
Mathematics

By M. A. Naimark, Moscow. Translation edited by H. K.
Farahat

This is a systematic account of recent work by the author and
others on the representation theory of the Lorentz Groups.
Until now the material has been available only in specialized
journals. The book is primarily an introduction to the general
theory of representations, but a long chapter is devoted to the
study of equations invariant under Lorentz transformations, a
subject of great interest to theoretical physicists. Background
material from algebra, analysis, and representation theory is
supplied, notably on the group of rotations of three dimensional
space. The information is presented in the clearest possible
manner, and the author assumes nothing more than a knowledge
of undergraduate mathematics.

CONTENTS: The Three-Dimensional Rotation Group and the
Lorentz Groups. The Representations of the Three-Dimensional
Rotation Group. Irreducible Linear Representations of the
Proper and Full Lorentz Groups. Invariant Equations. Ap-
pendixes. Bibliography.

Forthcoming, $14.50

STRUCTURE ANALYSIS BY ELECTRON
DIFFRACTION

By B. K. Vainshtein, Director of the Institute of Crystal-
lography, U.S.S.R. Academy of Sciences. Translated and
edited by E. Feigl and J. A. Spink

The application of electron diffraction to the complete structure
analysis of crystals is considered in this new study. The fields
of study in which this method has certain advantages over
X-ray and neutron diffraction methods are also discussed. In
his detailed development of the relationship between the scatter-
ing object and the diffraction pattern, the author includes a more
extensive treatment of the interpretation of oblique-texture pat-
terns than has hitherto been published. Examples of practical
structure analysis are provided, and special attention is given
to the location of hydrogen atoms in both organic and inor-
ganic crystals.

CONTENTS: Diffraction Methods in Structure Analysis. The
Geometrical Theory of Electron Diffraction Patterns. Intensi-
ties of Reflections. Fourier Methods in Electron Diffraction.
Experimental Electron Diffraction Structure Investigations. Ap-
pendixes.

420 pages, $14.00

LATTICE DYNAMICS

Proceedings of the International Conference Held at Copen-
hagen

Edited by Richard F. Wallis, U.S. Naval Research Labora-
tory, Washington

These papers give an account of the latest developments in one
of the most active research areas in solid state physics. They
constitute the first book devoted wholly to lattice dynamics. The
papers cover topics such as phonon dispersion curves, anhar-
monic effects, optical and dielectric effects, defects and lattice
vibrations, and elasticity. A special feature is the inclusion of
historical papers by two Nobel Laureates who were pioneers in
solid state physics, Professors Max Born and Peter Debye.
Theoretical and experimental physicists will find this unique
work indispensable for reference and study.

Forthcoming, probably $28.00

Pergamon Press Books are Distributed in the Western Hemisphere by

THE MACMILLAN COMPANY 60 Fifth Avenue, New York 10011
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DO PHYSICISTS
NEED A

COMPREHENSIVE
INDEX TO

ALL OF SCIENCE ?

When we asked physicists this
question recently, most of them
replied yes — a few said no. If
you are among the few who are
perfectly satisfied with the "selec-
t i ve " approach of conventional
indexing systems, stop right here.
However, if you, along with the
majority, feel that improved meth-
ods and comprehensiveness are
needed in information retrieval and
dissemination, read on.

Every research physicist has, on
one occasion or another, been
stumped by the complex problems
of searching the scientific litera-
ture. Today's search requirements
are hobbled by the limitations of
traditionally organized indexing
systems.

At the Institute for Scientific Infor-
mation, we have tested and devel-
oped a new dimension in indexing.
To this we have added compre-
hensive coverage, resulting in a
unique tool for information dis-
covery. We call it Science Citation
Index.

The Science Citation Index instantly
identifies the most recent publi-
cations referring to a particular
work since its publication. The
Science Citation Index provides the
physicist with an improved, novel
starting point: the specific paper or
book of a specific author . . . and
from there the searcher is brought
forward in time to current papers
relating to the earlier work.

Revolutionary? Invaluable? We
think so and we think you will too
after you've had an opportunity to
review descriptive material on this
new technique. Write us now and
we'll send details by return mail
•—without obligation, of course.

Dept. 31-2

INSTITUTE FOR SCIENTIFIC INFORMATION
325 Chestnut Street Philadelphia Pa 1910S

satellite observations. Batrakov ana-
lyzes the perturbations clue to the sec-
ond zonal harmonic of the earth's
potential while Kulikov shows how
Cowell's method with a variable in-
terval can be adapted to machine
computation. Effects of atmospheric
drag on the orbital elements of the
satellite are considered in papers by
Davies, Jacchia, and King-Hele.

Other topics, such as orbit evolution,
atmospheric heat sources, radiation
pressure, general relativity, librations,
orbit transfer, torque-producing forces,
and related topics, are covered. The
longest paper, by Shapiro, is on a
perturbation technique used to pre-
dict orbits disturbed by various ex-
ternal forces. As the topics indicate,
this is a book for specialists in orbit
theory; to them it will be useful but
not invaluable since most of the the-
ories and results have been pub-
lished in the many papers referred to.
The value of the book lies in its
survey of those aspects of orbit theory
of especial significance for close-in
earth satellites.

The Lunar Society of Birmingham. A
Social History of Provincial Science and
Industry in Eighteenth Century England.
By Robert E. Schofield. 491 pp. Claren-
don Press, Oxford, 1963. $11.20. Reviewed
by R. B. Lindsay, Brown University.

The relationship between science and
technology during the Industrial
Revolution in 18th-century England
is a fascinating subject for historical
research. It is particularly so in view
of the controversy over the extent to
which 17th- and 18th-century science
may have directly influenced the in-
ventions basic to the remarkable tech-
nological development of the period.
This, in turn, suggests a look at the
men concerned with that develop-
ment and at the nature of their
mutual association.

In the neighborhood of the city of
Birmingham, there grew up, in the
latter half of the 18th century, a
group of rather remarkable individ-
uals who formed the habit of meeting
monthly in each other's homes in the
afternoon of the Monday nearest the
time of full moon, in order to discuss
matters of mutual scientific interest.
As a result, they were referred to as

the Lunar Society. The association
was a highly informal one, however,
and no elaborate records of meetings
were kept. Hence the character of the
organization, if one can call it that,
has always aroused curiosity. The
book under review is a successful ef-
fort to pull together and present in
coherent form the principal facts
about the relations among the men
who formed this circle and to assess
its importance in the science and
technology of their time.

What a noteworthy group it was!
Among its members were men like
James Watt, Matthew Boulton, Eras-
mus Darwin, Joseph Priestley, Josiah
Wedgwood, Richard Levering Edge-
worth, and William Withering. Boul-
ton (1728-1809) was in effect the
founder of the group. In 1766 he es-
tablished the famous Soho works near
Birmingham for the manufacture of
all sorts of metal parts as well as
many other things, eventually includ-
ing steam engines. For the work on
the latter, he entered into partnership
with James Watt in 1775, and it was
this close association which formed
the nucleus of the Lunar Society. The
other members of the group all lived
at various times in or near Birming-
ham and, though engaged in a variety
of professions, had a highly developed
curiosity about natural phenomena
and scientific ideas, particularly as
they might be applied to practical
inventions. Erasmus Darwin (the
grandfather of the famous naturalist)
and William Withering were well-
known physicians, while Wedgwood's
name will forever be associated with
pottery. Priestley was a LTnitarian
clergyman whose researches in elec-
tricitv and chemistry made him a
world-renowned figure. Edgeworth
was a brilliant amateur inventor of
all kinds of devices, but scattered his
energies too widely to secure the post-
humous fame of the others. He was
the father of the famous novelist
Maria Edgeworth.

All these and many others are
brought vividly to life by the author.
At times, indeed, his story gets a bit
bogged down with too much detail
and becomes somewhat tedious. In
general, however, the style is clear
and attractive. The book is loaded
with footnotes and other references
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