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cation, the present attempt is only partially successful.

[ The primary objection concerns the various introduc-

tory chapters and sections (about half the book) which
precede the material on the engineering applications of
plasmas. In this reviewer’s opinion, this introductory
material, carelessly written and often inaccurate, gener-
ally does not serve its purpose. Far too much is at-
tempted in the way of supplying needed background
material for the reader, yet far too little care has been
exercised to make it clear and accurate or to pinpoint
its relevance to the later development. Only in the last
half of the book, when the author finally feels free to
say what has been on his mind all along, does he begin
to meet his objective.

Finally, we come to Simon’s book, which contains,
almost unchanged, a series of lectures given by the au-
thor to members of the staff of Oak Ridge National
Laboratory near the beginning of Project Sherwood, in
1955. While it served a purpose at the time of publi-
cation, it is by now considerably out of date. Only the
last chapter, which deals with plasma diffusion across

| a magnetic field and contains some of the author's own

contributions, has not been superseded in other books.

In conclusion, many good accounts of plasma phys-
ics are available, at any level of difficulty desired and
from a variety of points of view. As befits a subject
still in such a state of flux, however, the definitive book
remains to be written.

Heat, Thermodynamics, and Statistical Physics. By
Franzo H. Crawford. 700 pp. Harcourt, Brace & World,
New York, 1963, $10.00. Reviewed by Stuart A. Rice,
University of Chicago.

ESPITE the long history of the subject, there are

still published every year numerous textbooks of
thermodynamics. The purposes of these texts vary, as
does the level of the treatment.

Heat, Thermodynamics, and Statistical Physics is, in
general, a fine book. Its virtues include excellent dis-
cussions of the various temperature scales, including
samples of high-precision data on gas behavior, and a
good discussion of the mechanical equivalent of heat
and of the specific heats along various thermodynamic
paths. The book is reminiscent of older texts on ther-
modynamics in that there is considerable space de-
voted to the description of experiments. Along with its
strengths, the book has several weaknesses. For ex-
ample, the author does not use the modern definition
of heat in terms of work and internal energy but i[.l'
stead introduces heat via the heat capacity; thErF_IS
overemphasis on different cycles, engines, and refng-
erators; the Helmholtz and Gibbs functions are intro-
duced by the method of Legendre transformation, but
the text does not explain the rationale behind the choice
of variables nor the relationship between the slopes,
intercepts, and envelopes of families of curves. A very
large amount of space is devoted to methods of ob-
taining various derivations, and there is essentially no
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EDITED BY H. H. STADELMAIER AND W. W. AUSTIN, NORTH CAROLINA STATE COLLEGE,

Eﬂ;ﬂtr;erfdlmgs of the 1962 Research Conference on Structure and Properties of Engineering
als.

Sixtegn papers centering around synthesis of properties of engineering materials from the
properties of their fundamental building blocks the crystallites. Theoretical and experi-
mental aspects of the most recent developments in this area, with strong emphasis on
mechanical properties. Metals, ceramics, and polymer plastics are among materials discussed
by recognized authorities. Main topics are: bridging the gap between particulate concepts and
properties of metals; structure and imperfections; aggregate structures; and continuum properties,

c}\ 348 pp. $13.50

POLARONS AND
EXCITONS

EDITED BY G. G. KUPER AND G. D. WHITFIELD
Proceedings of the 1962 Scottish Universities' Summer School in Physics.*

Encourages the broadest possible approach to polaron problems. Theory of the polaron is
developed successively from the standpoint of perturbation expansions, successive canonical
transformations (intermediate coupling), path-integral formulations, Green function techniques,
and strong-coupling theory by such eminent authorities as David Pines, T, D. Schultz, R. Puff
and G. D. Whitfield, and G, R. Allcock. Theory of the exciton is approached from the standpoints
of both band theory and atomic excitation by among others, R. J. Elliott and H. Haken. Addi-
tional contributions on: experimental results, evidence of the behavior of polarons and excitons
drawn from measurements of drift and Hall mobilities, cyclotron resonance, and optical absorp-
tion. '}_‘i 256 pp. $15.50
*Previous volume in this series; FLUCTUATION, RELAXATION AND RESONANCE IN MAGNETIC
SYSTEMS, edited by D. ter Haar. Cp 328 pp. $12.50

SOLAR AND
AEOLIAN ENERGY

EDITED BY A. G. SPANIDES AND ATHAN. D. HATZIKAKIDIS
Proceedings of the First (1961) NATO Advanced Study Institute for Solar and Aeolian Energy.

General and fundamental review of a wide variety of techniques and apparatus designed for
the exploitation of solar and aeolian energy over a broad technical and geographic area. Wide
ranging topics include a general discussion of the conversion of solar energy to electricity,
saline water conversion by means of solar stills, use of freezing unit machinery operated by
solar energy, a study of hydroponics, a general study of solar energy as a fuel substitute,
and possibility of and techniques for producing electricity from aeolic energy.

'}' 550 pp. $17.50

THE EFFECTS OF
ULTRASOUND ON
THE KINETICS OF
CRYSTALLIZATION

BY A. P. KAPUSTIN

First detailed survey emphasizing experiments and methods that provide an understanding of
the mechanisms involved. Detailed coverage of transparent organic substances that allow of
a high degree of supercooling, with extensive references to the original literature given for
potential practical applications, Main topics covered: methods and apparatus for studying
crystallization and dissolution in ultrasonic fields, brief review of work on the interaction of
ultrasonics with crystallizing or disolving material, crystallization processes in organic com-
pounds, effects of various agents on nucleation in an ultrasonic field, and growth and dissolution
of monocrystals. Translated from Russian : 65 pp. $12.50

THEORY AND
METHODS OF
CALCULATING
NUCLEAR
REACTORS

EDITED BY G. I. MARCHUK

Greatest attention is devoted to neutron transport theory and to methods of designing reactars,
with special emphasis on solving the problem of a point source in an infinite homogeneous
medium. Pertinent discussions include: transmission of a radiation flux near a point source,
application of the S, method to the solution of the neutron transport equations; and methods
of calculating nuclear reactor kinetics, including placement of burnable poisons. Also discussed
are numerical methods of calculating the effective resonance integral in homogeneous uniform
media, and a method of finding the multi-group cross sections in the resonance region, a
theoretical discussion of the mathematical treatment of nucléar physics experiments; and a
treatment of resonance parameters, nuclear decay times, etc. Employs unified methods of
analysis based on a strict mathematical approach, with a subsequent application of the funda-
mental results to concrete practical solutions. =
Translated from Russian 'h Approx. 150 pp. $40.00
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Optical Diagram of
L234-150 Monochromator

chemical thermodynamics treated. Despite the state-
ment in the introduction, the text is not useful for
chemists.

The latter part of the book is devoted to a treatment
of elementary statistical mechanics, This portion of the
text is standard in format except for the treatment of
diatomic molecules which is unusually complete and
carefully done.

In general, I believe this will be a useful text for an
clementary undergraduate course in thermodynamics.
The drawbacks 1 have mentioned are exclusively mat-
ters of taste and not of substance. The book should
therefore be recommended for examination to all teach-
ers of thermodynamics.

Numerical Mathematical Analysis (5th ed.). By
James B, Scarborough. 594 pp. Johns Hopkins Press,
Baltimore, 1062. $7.00, Reviewed by Joseph Hilsenrath,
National Bureau of Standards, Washington, D. C.

i ' = FOR the past 30 years, this book, now in its 5th
i‘ Entrance Slit edition, has been widely used for undergraduate L
B courses in numerical methods. Much of its success lies =0

0
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in the fact that it comes quite close to achieving the
author’s objective which is “to set forth in a system-

amples are worked out in full numerical detail. Deriva-
tions are presented from the point of view of exposi-
tion rather than mathematical rigor. Aside from the
finite difference methods which one would expect in a
book of this type. one finds introductory treatments on
the solution of ordinary and partial differential equa-
tions, integral equations, least-squares curve ftting,
statistical and harmonic analysis, and matrix multi-
plications and inversion. Students of numerical analy-
sis should be grateful to the author and publishers for
keeping this book in print.

The Mainstream of Physics. By Arthur Beiser. 468
pp. Addison-Wesley, Reading, Mass., 1962. $9.75. Re-
viewed by R. Bruce Lindsay, Brown University.

HE zeal for providing more effective teaching for
college students approaching physics for the first
time continues unabated, and new introductory text-
books appear regularly. The trend appears to be in the
direction of including a higher percentage of so-called
modern physics than was the custom earlier, and this
is well exemplified by Professor Beiser's volume. About
a third of his book is devoted to topics in relativity,
and quantum and nuclear physics. In spite of this rela-
tively large coverage of 20th century material, the size
of the book has been kept within manageable limits,
and this is much to be commended. _
The treatment of classical physics is conventional,
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