problems, Professor Loeb presents not
only the conclusions but the thoughts
along the way. This produces a scien-
tific notebook quality to the book
which makes it both interesting to
read and scientifically rewarding to
those in search of information and
guidance about the corona mechanism.

PHYSICS AND SOCIAL PROBLEMS

THEORIE PHYSIQUE ET RECHERCHE PRE-
VISIONMNELLE. Conf. Proc. (Paris, May
1962). J.-L. Destouches, ed. 180 pp.
Gauthier-Yillars, Paris, 1964, Paper 28F.

by R. Bruce Lindsay

Immediately after the conclusion of
World War II there was organized
in I'Ecole Centrale des Arts et Manu-
factures in Paris a “Centre de Re-
cherche Scientifique” in order to
bring to bear on industry the enor-
mous development of basic research
in this century. Such subjects as the
physics and chemistry of metals, ther-
modynamics and fluid mechanics be-
gan to be intensively studied in this
center. In 1961 a
inaugurated, dedicated to “Recherches
Prévisionnelles.”” Its purpose was to
take advantage of the new develop-
ments in cybernetics and modern plan-
ning theory to make intensive stud-
ies forecasting future progress in many
fields of human activity. The project
was conceived on a rather ample
scale, Thus it was intended to in-
clude predictions of [uture develop-
ments in theoretical physics, e.g. the
possible reformulation of quantum
mechanics, as well as the f[orecasting
of developments in the economic and
social fields, e.g. city planning.

The volume under review is a re-
port of the proceedings of the first
international conference held under
the auspices of the new center in
May, 1962, organized by J.-L. De-
stouches under the presidency of
L. de Broglie. It constitutes No. 14
in the series “Les Grands Problémes
des Sciences”. M. Destouches, well
known for his searching investigations
into the mathematical foundations of
quantum mechanics, is professor at the
Sorbonne and director of the Centre
de Recherches Prévisionnelles de
I’Ecole Centrale.

new section was

The reader will find the book a
rather singular one, since the first half
is made up of six articles on quantum
mechanics and elementary particle
theory, whereas the second hall is de-
voted to papers on probability and
statistics with applications to linear
programming, operations research, city
planning and automation. In this
melange there is indeed a common
thread, namely that the same general
philosophical principles at the basis
of theorizing in an abstract science
like physics are also applicable to a
wide variety of problems in other do-
mains of human intellectual activity.
Whether this will lead sociologists,
economists and industrial engineers to
immerse themselves in the intricacies
of quantum physics and its methodolo-
gy is open to doubt, but the challenge
is obvious.

* * *

R. Bruce Lindsay is dean of the grad-
uate school at Brown University.

SYMMETRY FOR THE PASSERBY

LIE GROUPS FOR PEDESTRIANS. By Harry
J. Llipkin. (Morth-Holland, Amsterdam)
Wiley, New York, 1965. $6.00.

by John G. Taylor

One of the most important advances
in our understanding of the elemen-
tary particles in the last few years
has been through the use of sym-
metries of various sorts, both in nu-
clear and high-energy physics. The
relevant symmetry groups are gener-
ally assumed to be Lie groups, and
the appearance of energy levels
grouped close together or with cer-
tain regularities is taken as an indi-
cation of which Lie group and its
representations are important. In or-
der that ideas involved and methods
used be understood by more than ex-
perts, it is necessary that a suitable
introduction  be describing
these ideas and methods. There are
two traps into which such an intro-
duction can fall; either that of ex-
cessive simplicity, in which case the

reader ends up not knowing much
¥* * »

written

A professor at Rulgers University,
John G. Taylor has published exten-
sively on mathematical physics.

Academic Press

IN THE FOREFRONT OF SCIENTIFIC PUBLISHING

Problems in

Electrodynamics

by V. V. Batygin and
I. N. Toptygin

Translated from the Russian by
§. Chomet

Translation edited by Paul J. Dean
Published jointly with Infosearch

This volume presents a collection of sev-
en hundred and forty-one problems on
electrodynomics, most of which are pro-
vided with detoiled solutions. Among the
topics covered are electrostatics, steady
currents, magnetostatics, electrical and
magnetic properties of matter, quasi-sta-
tionary electromagnetic fields, propaga-
tion of electromagnetic oscillations in
finite bodies, the special theory of rela-
tivity and the emission of electromaog-
netic waves. The book concludes with
problems on the interaction of charged
particles with matter and an appendix
which deals with special functions of
mathematical physics. Although the col-
lection necessarily includes a considerable
number of ''classical’”’ problems, a large
number of modern questions are pre-
sented, many with opplications in atomic
and nuclear physics.

CONTENTS: Vector and Tensor Calculus,
Electrostatics in Vacuum. Electrostatics of
Conductors and Dielectrics. Steady Cur-
rents. Magnetostatics. Electrical and Mag-
netic Properties of Matter. Quasi-sta-
tionary Electromagnetic Fields. Propaga-
tion of Electromagnetic Waves. Electro-
magnetic Oscillations in Bounded Bodies,
Special Theory of Relativity. Relativistic
Mechanics, Emission of Electromagnetic
Waves. The Radiation Emitted During the
Interaction of Charged Particles with
Motter. Appendices. Index.

(B196) 1965, 464 pp., $9.50
r'_""_SEND THIS ORDER FORM TO: e
YOUR TECHNICAL BOOKSELLER OR

Academic Press
111 Fifth Ave., New York, M.Y. 10003

PLEASE SEMD:
[] B194 Problems in Electrodynamics

Name

City .i... State. .. |-

Remittance enclosed [] Bill me [J

No charge for postage and handling on orders
accompanied by payment. New York City de-
liveries please add 5% sales tax; other N.Y.
State deliveries add 295, 11-66
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more than he did before, or that of
excessive complexity, in which case
the reader may not even end up be-
fore he gives up. A proper introduc-
tion must avoid these traps. In the
case of symmetries the complexity is
that involved with the mathematical
analysis of Lie groups and their repre-
sentations. In the book under review
the author has attempted to present
as much as possible about the physi-
cal use of symmetry groups by means
of analogy with the three-dimensional
rotation group and isotopic spin. He
does not use the standard language
of group theory nor discuss group-
theoretic theorems so that he cer-
tainly doesn't fall into the second
trap, that of complexity. 1 feel he
has also mainly avoided falling into
the first trap, that of simplicity. This
is partly shown by the contents of
the book.

He discusses angular momentum
briefly in Chapter 1, and then uses
analogy to consider the isospin group
and its representations in Chapter 2.
This is then extended in Chapter 3
to SU (3). The representation theory
of SU (8) is first derived in the Sakata
model, considering n, p, A as a basic
triplet of particles, and then consid-
ered in the octet model. The use of
SU (3) in the three-dimensional har-
monic oscillator and its applications
in the shell model are in Chapter 4.
Quasispin and the symplectic groups
are then described in Chapter 5. The
use of Young diagrams and the per-
mutation symmetry is briefly discussed
in the final chapter (6). The final
third of the book contains four ap-
pendices, one on building up higher
representations of SU (3) from the
triplet, one on the use of the U-spin
subgroup of SU (3) to avoid using
Clebsch-Gordon coefficients of SU (3)
directly, one on experimental predic-
tions on the octet model of SU (§),
and one on phases.

The book is written in an easy
style, with very few errors (none that
this reviewer could find) and the
formulas and  diagrams  clearly
printed. There is a small bibliogra-
phy which should serve as an admira-
ble guide for further reading.

The book contains no discussion
ol more recent groups, such as
SuU (6), U(12), etc, etc., which are

ol present interest in  high-energy
physics. This is to be expected in a
rapidly changing field. The reviewer
feels, however, that having so success-
fully avoided falling into the trap of
complexity by carefully severing any
relation with mathematics, the author
did not make the relation with phys-
ics strong  enough.
markable
symmetry

There is a re-
comparison ol
predictions  with  experi-
ment. Since the author is one of the
experts on this, it is to be hoped
that he may remedy this defect by

dearth ol

either writing a companion volume
or adding a further appendix.

In spite ol this delect, the book
makes a very satisfactory frst step
towards understanding the
Lie groups ol interest.

simpler

A VERY THEORETICAL TEXT

ELEMENTARY THEORY OF ELECTRIC
AND MAGHNETIC FIELDS. By Warren B.
Cheston, 393 pp. Wiley, New York, 1964,
$9.75.

by Lawrence A. Weller

Professor Cheston of the Department
of Physics at the University of Minne-
sota has written this textbook for an
elementary
course. He has

electromagnetic
intended it
by upper-division or senior college stu-
dents taking a full year's course.

The book begins with a chapter pri-
marily on vector analysis, which is
then used extensively. The next twelve
chapters are devoted to three basic
areas of electromagnetic theory: (1)
electrostatic fields and energy in va-
matter; (2) magnetic
fields and magnetic materials; and,
(8) Maxwell's equations and electro-
magnetic radiation in vacuum and in

theory
for use

cuum and in

materials. Two [urther chapters com-
plete the book. They present introduc-
tions to such topics as the theory of
plasmas and magnetohydrodynamics,
which are so limited as to be of little
value.

Professor Cheston has devoted little
attention to the experimental bases of
the theory either in the body of the
text or in the problems given at the

L # &
The reviewer is a physicist with the
Monsanto Research Corporation.

Academic Press

IN THE FOREFRONT OF SCIENTIFIC PUBLISHING

An Introduction to
Coherent Optics
and Holography
by George W. Stroke

The first
monograph is a clear, self-contained
study of the subject. Starting from the

book on holography, this

basic principles of physical optics, Pro-
fessor Stroke develops the electromag-
netic theory of imoge faormation in
noncoherent light, the coherence char-
acteristics of light, and image forma-
tian in coherent light. With this as
background, he then treats the theo-
retical and experimental principles of
holography—a term first introduced by
the author for ‘wavefront-reconstruc-
tion imaging’, often referred to os the
three-dimensional lensless photogra-
phy. The last chapter on special mathe-
matical topics is designed to enable
undergraduate students with limited
mathematical background to follow the
text.

In addition to being a definitive mono-

graph on holography, this volume

could well serve as an excellent guide
for o one-semester course in physical
optics.

CONTENTS: Introduction. Diffraction The-
ory (Qualitative Introduction). Image
Farmation in Moncoherent Light (Elements
and Definitions), Coherence Characteris-
tics of Light (Experimental Characteriza-
tion). Image Formation in Coherent
Light. Theoretical and Experimental Foun-
dations of Optimal Holography (Wave-
front-Reconstruction Imaging). Fourier
Transformations, Convelutions, Correla-
tions, Spectral Analysis, and the Theory
of Distributions, Subject Index.

(§765) Winter 1965-1966, about
160 pp., $10.00

==~ T TSEND THIS ORDER FORM TO:_-‘_“]
YOUR TECHNICAL BOOKSELLER OR

Academic Press

111 Fifth Ave., New York, N.Y. 10003
PLEASE SEND:

[ 5765 Introduction to Coherent Optics
and Holography
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City State Zip..

Bill me 1

No charge for postage and handling on orders
accompanied by payment. New York City de-
liveries please add 5% sales tax: other N.Y.
State deliveries add 2°. 10-

Remittance enclosed ]

|
|
|
|
I
I
|
|
|
I Name
|
|
|
|
|
|
|
|
|

66

|
|
|
I
I
|
I
|
Affiliation o i
|
I
|
|
I
I
|
|

—— S S . s S S o S — —— —

PHYSICS TODAY « JANUARY 1966 =« 113



