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3 IMPORTANT McGRAW-HILL
PHYSICS BOOKS

STATISTICAL MECHANICS: Prin-
ciples and Selected Applications

By TERRELL L. HILL, University of Oregon.
432 pages, $9.00

A graduate text and reference, highly useful for
physics courses. Its aim is twofold: a) to sum-
marize the principles of statistical mechanics at
an intermediate level, and b) to present an or-
ganized and detailed account of certain important
applications of statistical mechanics which are
the most important part of the book. A review
of quantum mechanics is included.

PHYSICS FOR SCIENCE AND
ENGINEERING

By ROBERT L. WEBER, MARSH W. WHITE,
and KENNETH V. MANNING, The Pennsylvania
State University. 624 pages, $8.00

This new book gives a precise presentation of the
important physical principles essential to further
work in science and technology. It is the ' ' calculus
version" of the authors' highly successful text
College Physics, giving students of science and
engineering insight into complex physical phe-
nomena. Emphasis is on the understanding of
fundamental ideas and methodology, rather than
on mere memorization of facts and laws. Becent
developments in modern atomic and nuclear phys-
ics and concepts in quantum theory and solid state
are included, along with a striking 8-page insert
depicting an actual nuclear power reactor.

FUNDAMENTALS OF OPTICS
By F. A. JENKINS, University of California, Berke-
ley, and HARVEY E. WHITE, Pittsburgh Radio
Station WQED. New Third Edition. 640 pages,
$8.50

A revision of a leading undergraduate text in
Geometrical and Physical Optics. As before, em-
phasis is on the experimental side of the subject.
Each chapter is introduced by a description of
the observed facts and followed by an account of
the theory with stress on the understanding of
physical principles rather than on a rigorous math-
ematical treatment. New material includes graphi-
cal methods of tracing rays through prisms and
a brief introduction to concentric optics.
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scarcely (even with an extensive commentary) have
given the uninstructed reader a real idea of the issues
involved. And this is the more unfortunate because the
general reader may be tempted to think that from these
short excerpts he has mastered the whole subject. The
book will therefore be more useful and more instructive
to the trained scientist than to the general reader, and
to him it can be recommended without reservation.

This criticism applies most strongly to the final sec-
tion, which deals with modern cosmology. This is, most
unfortunately, a subject that the general reader has been
led to believe that he can grasp without the essential
background of mathematics and physics. The superficial
ideas of such general readers (which are not unknown
among college students) are the despair of the serious
scientist.

If a section is to be devoted to modern cosmology,
it should, in fairness to the reader, be representative.
It should, moreover, contain at least one excerpt that
does not elide the mathematical difficulties. Rather than
including the frank popularizations of Gamow and
Hoyle, this section might have included one of Weyl's
carefully reasoned expositions. And instead of ending
with three simplified essays on the "perfect cosmological
principle", it should have included the now classic paper
by Bondi and Gold, in which the matter was first pre-
sented to the scientific world. It is no kindness to the
general reader to lead him to believe that he under-
stands what in fact he does not.

The final bibliography does indeed include some tech-
nical books; brief appraisals and descriptions would
have added to its value.

Chain Reactions: An Introduction. By F. S. Dainton.
183 pp. (Methuen, England) John Wiley & Sons, Inc.,
New York, 19S6. $2.90. Reviewed by Henry Wise,
Stanford Research Institute.

More than twenty years have passed by since Seme-
nov's book on chain reactions was published. During the
intervening period a large number of chemical reactions
have been studied which proceed by a chain mecha-
nism. Therefore it is rather timely to come across a
text which examines the underlying principles which ac-
count for some of the properties of the individual re-
actions involving chain centers.

Chain Reactions is written for the reader who is al-
ready acquainted with the general principles of reac-
tion kinetics. After a very brief review of the kinetics
of simple homogeneous reactions in gaseous or liquid
systems, the author describes certain distinguishing fea-
tures of chain reactions including the special experi-
mental procedures employed in their study. Among
these one finds methods for the determination of ex-
plosive boundaries in gaseous systems and the initiation
of chains in polymerization reactions in the condensed
phase. The following chapter is devoted to an analysis
of the various types of individual reactions which may
occur in a chain mechanism, such as initiation, propaga-
tion, branching, and termination. A few typical reac-
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tions are chosen to illustrate the principles and methods
involved in the various types of chain processes. The
most interesting section of the book deals with the
mathematical treatment of chain reactions including
nonsteady state conditions. The rigorous mathematical
representation may at first appear to be an exercise in
the solution of complex differential equations. How-
ever the labor is well justified in the application of the
theoretical results to an analysis of the characteristics
of spontaneously explosive reactions, such as the hy-
drogen-oxygen reaction and the oxidation of carbon
monoxide. The final chapter is devoted to the kinetics
of an unbranched chain reaction as encountered in ad-
dition polymerization of unsaturated compounds.

In general this book serves the very fine purpose of
examining the theoretical principles of the kinetics of
chain reactions, including the interplay of mass trans-
port and chemical interaction. The treatment is not di-
rected at the specialist engaged in research in chemical
kinetics, rather it is a brief account of a rapidly ex-
panding field of scientific endeavor. The keen interest
in combustion processes and polymerization reactions
coupled with the availability of modem computing de-
vices promises major advances in chemical kinetics dur-
ing the next twenty years.

An Introduction to Junction Transistor Theory.
By R. D. Middlebrook. 296 pp. John Wiley & Sons,
Inc., New York, 1957. $8.50. Reviewed by R. Hobart
Ellis, Jr., New York City.

As engineers take over radar's microwaves and the
nuclear chain reaction, the physicist's frontier seems to
be shifting to the study of solids. The ten-year-old
transistor is the most useful contribution to come from
this study. It is still so young that to most physicists
it is just a tiny substitute for a vacuum tube. This book
will serve as a simple path to a more subtle under-
standing.

For convenience we can divide transistor study into
semiconductor physics, electrical action of transistors,
and transistor circuitry. Dr. Middlebrook aims at the
second. He offers some semiconductor theory as a
foundation, discusses electrical function thoroughly, and
leaves circuitry to others. In terms of minority carrier
density and migration he describes transistor action for
us and develops in detail the equivalent circuit on which
he has worked at Stanford University.

The nonpragmatic scientist, curious about the nature
of things for the fun in it, may be a little unhappy at
the physics in the book. The relationships among elec-
tron orbitals, holes, and conduction electrons are not
clearly delineated. One hard-to-take model pictures hole
migration in terms of a cluster of negative mass elec-
trons that moves as a unit in a direction opposite to
the force of the electric field and carries the hole along
in the center. But the author frequently refers his
reader to Shockley's basic Electrons and Holes in Semi-
conductors, in which such matters are treated exactly.
He assumes the Fermi-Dirac population formula with-

out derivation and discusses Brillouin zone conduction
in only a cursory manner.

We must compliment author and editor on the plan-
ning of the book. It has been wisely said that the way
to teach a subject is to describe it completely in a page,
then do it over again in a complete chapter, then at
book length, and so on. This book follows this plan.
Quantitative descriptions follow qualitative ones, and
the reader is kept constantly aware of what is ahead of
him.

In a few years the term "circuit design" will not im-
ply only vacuum-tube circuits as it does in current book
titles. People will learn to use the transistor for its
unique properties as a current amplifier, and this book
will help them learn.

Statistische Thermodynamik. By Arnold Miinster.
852 pp. Springer-Verlag, Berlin. Germany, 1956. DM
138.00. Reviewed by T. Teichmann, Lockheed Aircraft
Corporation.

While statistical and mechanical thermodynamics re-
main among the most basic and unifying aspects of
modern science, the development of new techniques and
their application to new problems lead to an inevitable
change of emphasis and approach. Professor Miinster
has recognized this in his work which essays to satisfy
the needs of the practicing physicist and physical chem-
ist while yet retaining some of the aspects of a text-
book and providing the student with a thorough foun-
dation. Naturally such an ambitious approach has ne-
cessitated certain restrictions in topics and methods—
for example, only equilibrium states of matter are con-
sidered and while the basic methods are thoroughly de-
scribed, many possible variants are omitted—but the
book remains the most comprehensive and palatable ac-
count presently available. In order to make this great
mass of material more accessible to beginners, the more
advanced topics for application are "starred" and can
be omitted at the first reading.

The book consists of four sections dealing with the
foundations of statistical mechanics, the theory of gases,
the theory of crystals, and the theory of liquids. It is,
of course, impossible in a review of this length to list
all the significant subjects described but certain fea-
tures of the treatment seem of particular interest. There
are included a very thorough treatment of Gibbs' method
and a discussion of the ergodic problem, and an ex-
tended discussion of phase transition including the new
methods of Lee and Yang, a description of the general
theory of condensation, and discussion of the Born-
Green theory of molecular distribution function. In the
section on crystals, a detailed description of the Kram-
ers-Wannier theory is given and Onsager's solution of
the two-dimensional Ising problem is presented in the
form first given by Montroll and Newell. The implica-
tion of this method for three-dimensional problems is
touched on, though not as thoroughly. The electron
conductivity of metals and the Nernst heat theorem are
also given thorough consideration in this section. The
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