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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