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understanding of the solar atmosphere as
the result of the flight of Skylab, the
OSO-8 satellite and detailed solar-wind
studies. In some ways it is therefore al-
ready somewhat outdated. Athay makes
only minor mention, for example, of what
now turns out to be one of the major re-
cent discoveries in solar physics: the
identification of the so-called "coronal
holes" and their associated open mag-
netic-field configuration as Julius Bar-
tels's M regions, which are responsible for
the geomagnetic disturbances.

JACQUES M. BECKERS
Sacramento Peak Observatory

Sunspot, N.M.

Equilibrium
and Non-equilibrium
Statistical Mechanics

R. Balescu
742 pp. Wiley, New York, 1975. $29.95

The field of non-equilibrium statistical
mechanics has long awaited a definitive
graduate-level textbook. At last a leading
practitioner, Radu Balescu of Brussels,
has presented us with a big, beautifully
produced book, which we open with great
expectations. We are promised an inte-
grated approach to classical and quantum
equilibrium and non-equilibrium statis-
tical mechanics.

One notes with pleasure many hoped-
for topics: distribution functions, Wigner
functions, thermodynamic limit, the er-
godic problem, critical phenomena,
Green-Kubo relations and the long tail of
correlation functions, dense fluids and
normal modes of linearized kinetic equa-
tions. The treatment is lucid, the style is
lively.

Embedded in this textbook, and oc-
cupying seven of the eleven non-equilib-
rium chapters, one finds a monograph on
subdynamics, a Brussels speciality. Be-
cause it appeals to an advanced audience,
this material should have been published
separately. The treatment here becomes
highly mathematical, detailed and clear,
but the astounding claims made appear to
me unproved as presented.

Returning to the textbook proper, one
finds three chapters on general concepts
and seven on equilibrium, preceding the
four on non-equilibrium for the non-
specialist. Here, admiration for the
clarity of the new topics is balanced by
disappointment at omissions, obscurities,
and obsolescence. For example, Bales-
cu's treatment of the relation of thermo-
dynamics to statistical mechanics appears
perfunctory, with no mention of adiabatic
processes; he obtains the hydrodynamic
moment equations only from the
Boltzmann equation, making no reference
to the Kirkwood-Zwanzig technique; the
Chapman-Enskog equation he solves by
the Sonine expansion, without the use of

variational methods; he introduces the
transport coefficients without reference
to dispersive properties; the treatment of
plasmas, which is vintage 1960, ignores
the work of the last 15 years, and the
photon and phonon gases are dismissed in
a short paragraph. I found an occasional
tendency to present formulas without
interpretation; the most glaring example
is the definition and use of the symbol A
without its identification as de Broglie
length. The omission of problems con-
stitutes a serious flaw—these could have
illustrated and extended the treatment in
the text.

I conclude with thanks to the author for
undertaking this monumental presenta-
tion; my disappointment is tempered by
the hope that a second edition will find
these flaws overcome.

ALLAN N. KAUFMAN
University of California

Berkeley

Gauge Theories
of Weak Interactions

J. C. Taylor
167 pp. Cambridge U.P., New York, 1976.
$26.50

Since 1970 many exciting developments
in theoretical particle physics have been
in work concerning gauge theories. It is
today an extremely active research area.
Many features of these theories are yet to
be fully studied. However, in the area of
weak-interaction physics their application
is relatively well-understood, and such
theories provide a coherent and theoret-
ically satisfying description of the phe-
nomena observed. Recent new particle
discoveries fit beautifully into this pic-
ture—they may well be the charmed
particles that are a necessary component
of gauge theories of the weak interac-
tions.

Given this satisfying situation, it is in-
deed welcome to find a textbook that
provides the necessary information to
enable a student to become familiar with
these theories. Gauge Theories of Weak
Interactions is such a book. J. C. Taylor
has been a steady contributor to the de-
velopment of gauge theories over the past
several years. His clearly written book
begins at a level comprehensible to any
student familiar with the basics of quan-
tum field theory. The book is brief, but
the material covered is extensive—Taylor
does not waste words. It will require
considerable work on the part of any
student to master all the concepts and
techniques presented. However, Taylor
provides a clear path for the student to
follow and ample references to the liter-
ature for further discussion of most
points. (One reference I miss is to Syd-
ney Coleman's 1973 Erice lectures on
"Secret Symmetry". These lectures in-
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Fall Highlights from Wiley-Interscience
ADVANCES IN PLASMA
PHYSICS, Vol.6
Edited by Albert Simon
& William B. Thompson
Consists of four review articles. The
first, "Parametric Instabilities in Plas-
ma," is the only comprehensive
review on the subject and is written
by four of the leading researchers in
the field—C. S. Liu, Kyoji Nishikawa,
P. K. Paw, and W. L. Kruer. The sec-
ond and third articles discuss the
rate of plasma transport across
twisted and nonuniform magnetic
fields and provide a comprehensive
explanation of "Neoclassical Diffu-
sion." The last, by Bruno Coppi and
Gregory Rewoldt, reviews the effect
of certain instabilities on the opera-
tion of magnetic confinement devices.
600 pp. (0 471 79192-X)
1976 $35.00

EXPERIMENTAL REACTOR
PHYSICS
A. Edward Profio
The only complete and up-to-date
treatment of neutronic experiments
in print. It covers experiments in
moderators, subcritical and criticial
assemblies, and nuclear reactors, as
well as the techniques of radiation
measurements necessary to perform
these experiments. The author codi-
fies previously dispersed data from
government reports, journal articles,
and specialized monographs, and
original information drawn from his
own experience is included.
811 pp. (0 471 70095-9)
1976 $30.00

THE OBSERVATION AND
ANALYSIS OF STELLAR
PHOTOSPHERES
David F. Gray
A unique introduction to the obser-
vational aspects of stellar atmo-
spheres. Much of this material is
made available here for the first time
in book form. The presentation
begins with a summary of Fourier
transforms, an indispensable tool for
creative work in observational spec-
troscopy. A general introduction to
spectroscopic instruments and light
detectors offers groundwork for dis-
cussions of specialized instruments.
A complete source book, it includes
many references, diagrams, and fig-
ures. 471 pp. (0 471 32380-2)
1976 $26.50

ENERGY RESOURCES AND
SUPPLY
J. T. McMullan, R. Morgan,
& R. B. Murray
This book considers all the major
sources of energy that are either in
use or directly feasible, their magni-
tudes, probable lifetimes, and tech-
nology of exploitation. It discusses

the general problems of waste,
storage, and transport as well as the
impact of the energy industry on
people. 508 pp. (0 471 58975-6)
1976 $29.95

ATOMIC PHYSICS
J. C. Willmott
This undergraduate text traces the
way atomic physics developed,
showing at each stage why classical
concepts fail and the necessity for a
new approach which culminated in
the Schrodinger equation.
357 pp. (0 471 94930-2)
1975 $23.00 cloth
(0 47194931-0) $12.50 paper

INTRODUCTION TO MODERN
THEORETICAL PHYSICS
Vol. 1 : Classical Physics and
Relativity
Vol. 2: Quantum Theory and
Statistical Mechanics
Edward G. Harris
Volume 1 covers mathematical meth-
ods, classical mechanics of parti-
cles, rigid bodies, continua, electro-
dynamics, and special and general
relativity. It concludes with a chapter
on unified field theories.
Volume 2 offers nonrelativistic and
relativistic quantum mechanics, it
goes on to thermodynamics, classi-
cal and quantum field theory and
statistical mechanics, and collective
phenomena.
Vol.1 392 pp. (0 47135325-6)
1975 $23.25
Vol 2. 402 pp. (0 471 35326-4)
1975 $23.25

SOLAR ENERGY THERMAL
PROCESSES
John A. Duffie & William A.
Beckman
This best-selling book provides a
detailed summary of the literature on
solar applications. Its practical infor-
mation about the uses of solar
energy allows the reader to under-
stand, evaluate, and design solar
thermal processes—a subject of
increasing importance in today's
world.
386 pp. (0 471 22371-9)
1974 $18.00

PHOTOMETRY AND
RADIOMETRY
FOR ENGINEERS
Allen Stimson
A wealth of basic information on the
use of worldwide terms,nomencla-
ture, symbols, sensor characteristics,
and their uses in circuits and sys-
tems. The book also covers light
sources, and means for controlling
light in engineering and laboratory
applications. Also discussed are
techniques for measuring various
attributes of the color and radiant
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energy of light, and the technology
and use of the exposure meter, auto-
matic exposure cameras, and all
radiometric and photometric mea-
surements. 446 pp. (0 471 82531-X)
1974 $22.50

GENERAL THEORY OF
RELATIVITY
P. A. M. Dirac
This Nobel Laureate author now
makes it possible to master the
mathematical technique essential to
a thorough understanding of Ein-
stein's Theory of Relativity. His work
offers a concise, general method for
dealing with interacting physical sys-
tems, fields, and particles, based on
an action principle, with methods of
treatment that appear here for the
first time. 71 pp. (0 47121575-9)
1975 $10.95

DYNAMIC LIGHT
SCATTERING
With Applications to Chemistry,
Biology, and Physics
Bruce J. Berne & Robert Pecora
A comprehensive introduction to the
principles underlying laser light scat-
tering. Emphasizes the time depen-
dence of fluctuations in fluid sys-
tems and introduces the theory of
time correlation functions and pro-
jection operator techniques in statis-
tical mechanics.
376 pp. (0 471 07100-5)
1976 $24.95

OPTICS OF THE
ATMOSPHERE
Scattering by Molecules and
Particles
Earl J. McCartney
A concise, unified description of the
optical scattering processes that
occur in the atmosphere and their
effects on the transmission and
redistribution of light.
408 pp. (0 471 01526-1)
1976 $24.95

SOLID STATE DIFFUSION
J. P. Stark
A graduate-level text on diffusion in
solids for materials scientists, metal-
lurgists, and mechanical engineers.
Includes a large number of approach-
es to the problem of diffusion, fre-
quently stressing the kinetic theory,
approx. 256 pp. (0 471 82073-3)
1976 $17.50
Available at your bookstore or write
to Nat Bodian, Dept. A2094-51

WILEY-INTERSCIENCE
a division of
John Wiley & Sons, Inc.
605 Third Avenue
New York, N.Y. 10016

In Canada: 22 Worcester Road
Rexdale, Ontario
Prices subject to change without
notice. A 2094-51
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fromADDISON-WESLEY
ADVANCED BOOK PROGRAM

INTERFACIAL PHENOMENA
IN METALS AND ALLOYS
Lawrence E. Murr
Metallurgical Materials Engineering
New Mexico Institute of Mining and

Technology
With a Foreword by Morris Cohen
Department of Materials Science and

Engineering
Massachusetts Institute of Technology
This comprehensive text introduces
interfacial phenomena at the graduate
level in materials science, metallurgy,
and metallurgical and materials engin-
eering. The fundamental approach,
plus documentation of experimental
technique and results in interfacial
studies, make this book especially val-
uable for students and researchers in
solid-state physics and chemistry, sur-
face physics and chemistry, metal-
lurgy, ceramics and the broadest range
of the material sciences.
1975, xiv, 376 pp., illus. with half-
tones, line drawings
hardbound ISBN 0-201-04884-1

S24.50
paperbound ISBN 0-201 -04885-x

S14.50

POLYMER CHEMISTRY:
AN INTRODUCTION
Malcolm P. Stevens
University of Hartford
The purpose of this book is to provide
understanding of the chemistry of
polymeric materials, and how they
may be synthesized and chemically
modified to impart a wide range cf
chemical and physical properties. Div-
ided into three parts, each emphasizes
a particular area of organic polymer
chemistry including recent advances
and new developments.
1975, xvi, 457 pp.
hardbound ISBN 0-201-07312-9

S25.00
paperbound ISBN 0-201-07313-7

SI7.50

Please send for free ten-day examina-
tion copy.

Addison-Wesley Publishing Company
Advanced Book Program
Reading, Massachusetts
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troduce gauge theories on a level compa-
rable to that presented by Taylor, and
they provide an admirable complemen-
tary source for the student seeking to
understand this material.)

Of the eighteen chapters of this book,
only two are specifically concerned with
the application of gauge theories to the
weak interactions. The majority of the
book develops step by step the theoretical
concepts involved in constructing a gauge
theory and in proving it to be renormali-
zable. In general, I find Taylor's choice
of topics well considered and his presen-
tation logically ordered and clear. I
would recommend this book to the stu-
dent interested in learning about gauge
theories in general. However, I find the
discussion of weak-interaction phe-
nomenology and the related subject of
model building rather too limited. The
author comments in his preface that
"elaborate models and the details of
present experimental tests are less likely
to retain interest." With this I agree, but
I feel that some discussion of the kinds of
choices one has in building a model, and
some references to the literature on the
subject, would be useful to the student
using this book.

HELEN R. QUINN
Harvard University

Cambridge, Mass.

book notes
Remote Sensing for Environmental Sci-
ences (Ecological Studies, Vol. 18). E.
Schanda, ed. 367 pp. Springer-Verlag,
New York, 1976. $29.80

Seven color plates, including a radio-
brightness map of the world and multi-
spectral photos and scanner data obtained
with the Earth Resources Technology
Satellite, enliven this volume. Erwin
Schanda, of the Institute for Applied
Physics of the University of Bern, intro-
duces the topic of remote sensing in a
book intended to acquaint natural scien-
tists and graduate students with the
capabilities of the remote approach. One
finds chapters on aerospace photography;
radar, sonar and infrared sensing meth-
ods; the applications of lasers and
gamma-radiation, passive microwave
sensing and digital picture processing.

Theories of Vision from Al-Kindi to Kepler.
D. C. Lindberg. 324 pp. Chicago U. P.,
Chicago, 1976. $20.00

"The early practitioners of visual
theory considered their endeavor chiefly
a matter of mathematics, physics, and
physiology, and on these aspects of visual
theory I too will concentrate." So states
David Lindberg, head of the science-his-
tory department at the University of

Wisconsin at Madison, in his preface to a
book that ranges over ancient, medieval
and renaissance thought on this subject.
In leading up to Johannes Kepler's suc-
cessful explanation of vision in terms of
the retinal image, Lindberg discusses the
visual theories of Euclid, al-Kindi, Avi-
cenna, Alhazen, Roger Bacon, Leonardo
da Vinci and others. (Alhazen, according
to Lindberg, was most significant among
Kepler's predecessors; a tenth-century
Arab, he formulated a unified theory
whose traditions persisted into the sev-
enteenth century and influenced Kepler.)
The author provides many line drawings
and ray diagrams to guide interested
historians of science through the welter of
visual theories and speculations.

Fundamental Aspects of Nuclear Reactor
Fuel Elements. D. R. Olander. 613 pp.
Technical Information Center, ERDA, Oak
Ridge, Tenn., 1976. (Available as TID-
26711-P1 from NTIS, US Dept. of Com-
merce, Springfield, Va. 22161 for
$16.25)

Donald Olander has written a book
about the physics behind fuel-element
behavior for the first-year graduate stu-
dent in nuclear materials and for those
concerned with the design and perfor-
mance of nuclear reactors. The approach
is analytic rather than descriptive, and the
author makes no attempt to provide a
method for rational fuel-element design.
Instead, he employs basic physical prin-
ciples to explain the processes occurring
in metals and ceramics that produce the
complex irradiation behavior of the fuel
pin. Chapters on statistical thermody-
namics and crystal structures, on point
defects and diffusion in solids and other
fundamental considerations, precede the
technical "hard core"—fuel chemistry,
swelling due to fission gases, mechanical
properties of uranium dioxide and so
on.

Biophysical and Physiological Systems
Analysis. E. Basar. 429 pp. Addison-
Wesley, New York, 1976. $24.50 cloth-
bound, $12.50 paperbound

Based on Erol Basar's lectures to
graduate students at the Institute of
Biophysics in Ankara, this volume is for
graduate students and researchers not
only in biophysics, but also in physiology,
biomedical engineering, electroencepha-
lography, mathematics and physiological
psychology. The author, citing Norbert
Wiener's contributions in cybernetics,
takes a systems approach to the inter-
pretation of medical and biological effects.
Topics covered include nonlinearities in
biology, circulatory autoregulation and
smooth-muscle contractions. Basar's
main chapter deals with electrical signals
from the brain; here he examines trans-
mission characteristics through the
brain's neural networks and sets forth
principles for the understanding of
evoked potentials.


