BOOK REVIEWS

An Introduction to Applied Anisotropic Elasticity.
By R. I, S. Hearmon. 136 pp. Oxford U, Press, New
York, 1061. $5.60. Reviewed by Alexei A. Maradudin,
Westinghouse Research Laboratories.

ODERN elasticity theory can be said to date

from the work of Cauchy and of Green in the
second quarter of the last century. The equations of
elasticity obtained by both Green and Cauchy contain
twenty-one constants in the general anisotropic case
(although in Cauchy’s theory only fifteen are what we
now call elastic constants). By contrast, in the special
case of elastic isotropy, only two constants are re-
quired to describe the state of stress and strain in an
elastic body. It has been known for a long time, cer-
tainly from the time of Voigt's researches in the 1880's,
that few solids occurring in nature are elastically iso-
tropic. Yet until now there has been no book written
in the English language devoted exclusively to aniso-
tropic elasticity theory and its applications, and this
deficiency is in large measure the reflection of both the
mathematical and computational difficulties which at-
tend the solution of the equations of a multiconstant
theory of elasticity. The book under review thus satis-
fies a definite need for workers in the field. It should
prove to be very useful to students first learning about
anisotropic elasticity theory, and to research workers
interested in having a summary of the results obtained
to date and the methods used. After two admirably
written chapters of introductory material on the equa-
tions of equilibrium, the generalized Hooke's law and
the physical significance of the quantities which enter
into it, as well as crystal symmetry and the relations
among elastic constants it imposes; methods of measur-
ing elastic constants are described together with a dis-
cussion of their values in polycrystalline materials.
The remainder and major part of the book is devoted
to the application of the general theory to a wide va-
riety of different problems. A partial list of the topics
covered includes torsion of bars of various cross sec-
tions, thermal stresses, wave propagation, and the the-
ory of anisotropic plates. Among other sources, recent
Russian work is drawn on for illustrative examples in
these chapters. The material is clearly presented, if
concisely, and comparison between theoretical and ex-
perimental results is made wherever possible. A use-
ful bibliography is appended.

The word “Introduction” in the title of this book
may be slightly misleading. It does not imply “simple”,
Nor is the book a self-contained treatise on elasticity
theory: some knowledge of at least isotropic elasticity
theory on the part of the reader is assumed.
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We have spoken above of the computational difficul-
ties which are often encountered in the solution of
problems of anisotropic elasticity theory. The present
book may be regarded as a summary of what has been
achieved to date by hand computation alone. The re-
sults are sufficiently impressive that one can hope that
one of the consequences of the publication of this book
will be the stimulation of interest in the use of high
speed computers in subsequent work in anisotropic
elasticity,

Electrodynamics of Continuous Media. Vol. 8 of
Course of Theoretical Physics. By L. D. Landau and
E. M. Lifshitz. Transl. from Russian by J, B. Sykes
and J. S. Bell. 417 pp. Pergamon Press Ltd., Oxford,
1960. Distributed in US by Addison-Wesley Publishing
Co., Inc,, Reading, Mass. $12.50. Reviewed by E. H.
Dill, University of Washington.

HIS latest volume in an outstanding series deals

with the macroscopic electric and magnetic fields
in matter and with the macroscopic electric and mag-
netic properties of matter. In the classical manner, mat-
ter is divided into two classes, conductors and dielec-
trics. This leads to the chapters: electrostatics of con-
ductors, electrostatics of dielectrics, constant current,
constant magnetic field, ferromagnetism, superconduc-
tivity, quasistatic electromagnetic field, magnetic fluid
dynamics, the electromagnetic-wave equations, propa-
gation of electromagnetic waves, electromagnetic waves
in anisotropic media, passage of fast particles through
matter, electromagnetic fluctuations, scattering of elec-
tromagnetic waves, and diffraction of x rays in crystals.

As in the other yolumes, it is assumed that the reader
is mature. A knowledge of vectors and cartesian tensors
is assumed as well as familiarity with the earlier vol-
umes of this series,

The macroscopic equations are obtained from the
microscopic by taking averages over the elements of
volume which are “physically infinitesimal”, The bound-
ary conditions between different media are determined
from a consideration of the possible singularities of the
field equations. Not only are the basic equations pre-
sented, but, in keeping with the physical nature of the
presentation, solutions are given to certain problems
which illuminate the physical manifestations. Addi-
tional applications are given as problems, usually with
the solution given at the end of each chapter. The book
could be used as a graduate text,

In the formulation of physical theories, there is a
continual reorganization of the material in an effort to
achieve an axiomatic presentation, even though many
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THE ODYSSEY OF AN IDEA

Every day someone suggests
a radical departure from the
present scheme of publish-
ing. Like paperbacks. Like
lower prices. Like smaller
books. Some even suggest
that technical books could be
improved. But few will vol-
unteer to write better books,
even very small ones.

One day, David Pines sug-
gested that in order to

Speed up commu-
nication in those
fields of physics
which are active
and exciting,

Entice the active
experts into re-
porting on the de-
velopment of their
field,

Provide for a low
price on high-
level matters,

we should systematically
publish current and outstand-
ing lecture notes. ‘‘A paper-
back series,”” he said,
“‘would be enormously use-
ful for graduate students,
postdoctoral people, and reg-
ular faculty.”” ‘‘Collections
of reprints on specific top-
ics would be equally useful.””
““You might even combine
lecture notes and reprints.”’

We agreed, and suggested a
new publishing procedure
which would preserve the
informal nature of lecture
notes and also speed their
reproduction.

Today we can announce:

FRONTIERS IN
PHYSICS

—A Paperback
Lecture Note
& Reprint Series

David Pines is the editor.

Six distinguished physicists
will appear in this new pa-
perback series this coming
October and November:

N. Bloembergen’s thesis on
““Nuclear Magnelic Relaxa-
tion,”’ together with a re-
print of his article on the in-
teraction of nuclear spin,
provides students with an
introduction to magnetic re-
laxation.

Geoffrey F. Chew will pub-
lish his lectures on “‘S-Ma-
tvix Theovy of Strong Inter-
actions’’ which report on the
sharpening distinction be-
tween elementary and com-
posite particles.

R. P. Feynman's lecture
notes on ‘‘Quantum Electro-
dynamics’’ make a magnifi-
cent paperback volume which
every graduate student can
afford. His two journal arti-
cles from The Physical Re-
view are also included.

R, P. Feynman also contrib-
uted his very recent lecture
notes on ‘““The Theory of
Processes,.’”’ These summa-
rize our knowledge of funda-
mental particles and their
interactions.

Hans Frauenfelder has edited
a collection of basicand im-
portant papers on “The
Mbssbauer Effect.”’ He has
also added a lengthy intro-
duction and analysis.

David Pines combines his
lecture notes on ““The Many-
Body Problem’’ withreprints
of 34 important papers. The
general physical and mathe-
matical principles whichun-
derlie many-body problems
are specifically discussed.

L. Van Hove, together with
N. M. Hugenholtz and L. P.
Howland, is responsible for
a combined lecture note and
reprint volume on ‘‘Prob-
lems in the Quantum Theory
of Many-Pavticle Systems.”

We hope you are sufficiently
intrigued by our persuasive
description of these volumes
to autophonetically order a
copy of each book. At $3.50
how can you miss? (We
should wreally price them
higher if they arve as useful
as we say...) Your bookstore
will probably have them in
stock. Or else, send cash
and we'll foot the postage.
We’'ll even throw in a copy
of our Modest Guide to Man-
hattan Bistros.

W. A. BENJAMIN, INC.
Publishers, 2465 Broadway
New York 25, New York
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PHYSICIST

Research in Field of

GASEOUS ELECTRONICS
or
PLASMA PHYSICS

to conduct basic experimental investi-
gations of electronic and ionic collision
phenomena. PhD. or equivalent. Ex-
perience desirable but not essential.

For further information contact
Dr. L. M. Chanin, Physical Electron-
ics Section, Minneapolis-Honeywell
Research Center, 500 Washington
Avenue South, Hopkins, Minnesota.

We are an equal opportunity em-
ployer.

Honeywell

m STUDENT SECTION NEWSLETTER
= SPEAKERS For STUDENT SECTIONS

m MOVIES and FILM STRIPS For
STUDENT SECTIONS

m GRADUATE SCHOOL INFORMATION
m PLACEMENT INFORMATION
m PHYSICS TODAY

The above is some of the information
sent systematically to all American In-
stitute of Physics Student Sections.
There are now 5,000 student members
in over 170 sections.

A booklet describing in detail the pro-
cedure for establishing Student Sections
and the benefits which student organiza-
tions derive from membership will be
sent upon request. Address all inquiries
to:

Mrs. Ethel E. Snider, National Secretary
Student Sections

American Institute of Physics

335 East 45th Street

New York 17, N. Y.

physicists prefer Lo explain the fundamental relations
as derivable from a few basic experiments. The present
volume is neither an axiomatic presentation nor are the
explanations based directly upon experimental evidence,
A median is achieved; the authors give the physical
basis for each phenomenon together with a complete
mathematical formulation.

Relativity: The General Theory. By ]. L. Synge.
505 pp. (North-Holland, Amsterdam ) Interscience Pub-
lishers, Inc., New York, 1960. $16.50, Reviewed by
Jacques Romain, Convair/Fort Worth, Division of
General Dynamics.

NEW book on relativity by Professor Synge is an

event indeed. Those who have read his former
books (Relativity: The Special Theory and The Rela-
tivistic Gas) know that his books offer deep critical
discussions of the subject.

The main feature of this book is its completely geo-
metrical point of view. The reader is given direct in-
sight into four-dimensional Riemannian space-time and
shown how to use simple space-time diagrams instead
of the usual Newtonian description. Such an approach
seems ideally suited to handle general relativity in a
profound and creative way, especially in view of the
present attempts towards a unified theory,

The book begins with a mathematical exposition of
essential tensor formulas, and a full study of the main
mathematical tool brought into use by the author, the
“world-function"’, which is essentially the square of the
geodesic separation of two events, and which permits
developments in power series within the frame of tensor
calculus. After a fundamental chapter on chronometry
in Riemannian space-time, the material continuum and
its energy tensor are introduced. The second half of the
book deals with properties of Einstein fields and fields
with spherical symmetry, integral conservation laws,
the equations of motion, some special universes, gravi-
tational waves, electromagnetics, and geometrical op-
tics. Since the author goes back to first (geometrical)
principles and rebuilds every topic in his own way, the

| book is not a general survey of the field. It is rather an

up-to-date selection of outstanding topics worked out
with the new method. Although the geometrical treat-
ment never obscures the physical meaning, the physi-
cal exposition of the argument that leads to the well-
known equations of general relativity is not included.
The reader would do well to review the main features
of general relativity before undertaking a study of this
book, Then he will be prepared to learn that several
things he thinks he understands do not make any sense
at all.

The style of thinking and the spirited writing of the
book are typified by the following quotation from the
preface: “If T break my neck by falling off a cliff, my
death is not to be blamed on the force of gravity (what
does not exist is necessarily guiltless), but on the fact
that I did not maintain the first curvature of my world-
line, exchanging its security for a dangerous geodesic.”
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