
physics, then space exploration, cos-
mological evolution and biological
evolution. The cement that made a
meaningful mosaic of it all was Jast-
rovv's curiosity about anything capable
of stimulating the intellect.

The reader will, I think, enjoy the
style of the book. Its words are those
of someone who knows he must hold
his audience. In addition many chap-
ters end with collections of photo-
graphs presented in picture-magazine
style. The pictures illustrate the pre-
ceding prose; long captions repeat the
message in abbreviated, summary
form.

While many of the people watchers
in and around physics are worrying
about failing interest and declining
registrations, they might learn from a
good look at this book. Its success on
the bookstands may tell us that we are
underestimating our audience.

-x- -x- -x-

The reviewer is editor of PHYSICS TODAY.

Basic processes in the sun
A GUIDE TO THE SOLAR CORONA.
By Donald E. Billings. 323 pp.
Academic Press, New York, 1966.
$14.00

by Jules Aarons

A very delicate balance is achieved by
Donald E. Billings of the University of
Colorado in his Guide to the Solar
Corona. The volume stresses a physi-
cal understanding of processes in the
solar corona, but current observations
always buttress and supplement the
basic physics. The balance allows the
graduate student and research worker
in allied fields to move from the basic
physics of solar processes to current
references that emphasize observa-
tions.

The book was planned by Billings
and many members of the staff of the
department of astrogeophysics of the
University of Colorado. The author, a
member of that staff and a prominent
researcher specializing in coronal op-
tical measurements, has turned out a
very readable advanced text, with
references at the end of each chapter
and a good appendix.

The volume starts with a historical
summary and moves into a description
°f optical and radio observational
methods. The theories of emission
and radiation processes are excellent;
th are developed at the graduate-

school level without moving into the
rarified air of the theoreticians. A
brief discussion of the extent of the
corona and its transition into the solar
wind complete the book. The solar
wind, with its literature and its mea-
surements expanding at very high ac-
celerations, is correctly discussed only
sparsely since it is best treated in cur-
rent review articles and in the periodi-
cals.

This addition to the small list of
books on the sun is slanted towards
audiences different from those of re-
cent books such as The Solar Corona
edited by J. Evans, which is a con-
ference proceedings oriented toward
the solar physicist and the new edition
of Our Sun by D. Menzel, which is
slanted towards the undergraduate.

The volume emphasizes optical
coronal measurements and to some ex-
tent (possibly because of the reviewer's
bias) omits the contribution of the ra-
dio measurements. For example, al-
though the techniques are outlined,
the observations of the angular diame-
ter and apparent temperature of the
radio sources are not discussed. This,
however, is a minor criticism since the
volume does describe the basic pro-
cesses and mechanism for emission of
the active regions.

Well written and clear, amply il-

lustrated, delving into theory and out-
lining important observations, A Guide
to the Solar Corona is recommended
both for the astronomer and for the
geophysicist.

Jules Aarons, chief of the radio astronomy
branch at US Air Force Cambridge Re-
search Laboratories, Bedford, Mass., is
editor of a recent volume Solar System
Radio Astronomy.

Nonequilibrium systems
and surroundings

THERMODYNAMICS OF STEADY
STATES. By Ralph J. Tykodi. 217
pp. Macmillan, New York, 1967.
$10.95

by Ralph J. Nossal

In recent years significant success has
been achieved in formulation of the
molecular basis of irreversible thermo-
dynamics. Kinetic expressions have
been established for many of the linear
transport coefficients, and the origin of
various "phenomenologicai" transport
equations is increasingly better under-
stood. However, most investigations
of the properties of nonequilibrium
thermodynamic systems have been
presented for assemblies of infinite ex-

CORONAGRAPH SPECTRUM of green coronal line at 5000-km intervals above
solar limb. A curved slit, with solar-image diameter, is parallel to the limb. The
absorption lines are Frauenhofer lines in the spectrum of scattered sunlight.
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OF VITAL INTEREST

Advances in
MAGNETIC RESONANCE, Volume 3
edi ted by JOHN S. WAUGH, Massachusetts Institute of Tech-
nology
Volume 3 of this series differs from previous volumes
in having a more physical than chemical cast, but it
describes a number of important developments which
are finding increasing application by chemists.
CONTENTS:
R. G. GORDON, Correlation Functions for Molecular Mo-
tion. JOHN M. DEUTCH and IRWIN OPPENHEIM, Time
Correlation Functions in Nuclear Magnetic Relaxation.
K. H. HAUSSER and D. STEHLIK, Dynamic Nuclear Po-
larization in Liquids. R. BLINC, Magnetic Resonance
in Hydrogen-Bonded Ferroelectrics. J. JEENER, Ther-
modynamics of Spin Systems in Solids. Author Index.
Subject Index.
1968, about 330 pp.

GRAPH THEORY AND
THEORETICAL PHYSICS
A NATO Advanced Study Institute
edi ted by FRANK HARARY, University of Michigan
Demonstrates the interaction between that branch of
combinatorial mathematics known as graph theory, and
selected areas of theoretical physics. To display this
two-way flow of ideas, several definitive review chap-
ters are included on those branches of graph theory
that have been found most applicable to theoretical
physics and electrical circuits. The book also contains
articles on theoretical physics in which the results have
been developed using both concepts and theorems of
graph theory.
1967, 366 pp., $14.50

OPTICAL MASERS
by GEORGE BIRNBAUM, North American Aviation Science
Center
SUPPLEMENT 2 TO ADVANCES IN ELECTRONICS AND
ELECTRON PHYSICS
". . . provides a well-written, amply-documented re-
view of the physical principles of the optical maser . . .
". . . recommended to expert and nonexpert alike."

IEEE Proceedings-
CONTENTS:
Introduction. Threshold Conditions for Oscillation.
Spectral Line Shape. Steady State Theory of the Op-
tical Maser. Theory of the Transient Rehavior of Op-
tical Masers. Optical Resonators. Optical Maser Sys-
tems. Optical Pumping. Ionic Crystal and Glass
Masers. Gaseous Optical Masers. Semiconductor
Masers. Output Radiation Characteristics of Optical
Masers. Multiple Photon Processes. Applications of
Optical Masers. Appendices. Principle Symbols.
References. Author Index. Subject Index.
1964, 306 pp., $12.00

INTERACTION OF HIGH-ENERGY
PARTICLES WITH NUCLEI
edi ted b y T. E . O. ERICSON, CERN, Geneva, Switzerland
Course 38—Italian Physical Society
Considers elementary particles and high-energy parti-
cles as probes for studying the properties of nuclei, and
the complementary use of the nucleus as a tool for
the study of elementary particles. Extensive inter-
preted experimental data and bibliographic material
will orient the student and present the research scien-
tist with the most recent deliberations of some of the
world's foremost authorities on the subject of nuclei
and elementary particle studies.
1968, 322 pp., $16.00

PHYSICAL ACOUSTICS
PRINCIPLES AND METHODS
Volume 4, Part B: Applications to Quantum and Solid State Physics
edi ted b y W A R R E N P. MASON, Columbia University
The subject matter of this volume is a continuation in
part of material presented in Volume IV A, namely,
the applications of physical acoustics to quantum and
solid state physics. A review is given of all the inter-
actions that can take place between acoustic waves
and electrons when magnetic fields are present, pro-
viding an excellent background for further studies in
this rapidly growing field.
1968, 490 pp., $19.50

HYPERFINE INTERACTIONS
edited by ARTHUR J. FREEMAN and RICHARD B.
F R A N K E L , Massachusetts Institute of Technology
This unique collection of papers covers the entire range
of basic principles and latest advances in the field of
hyperfine interactions and associated relaxation phe-
nomena. Based on the proceedings of a NATO Ad-
vanced Study Institute held at Aix-en-Provence,
France, in 1966, this book includes papers by such emi-
nent authorities as A. Abragam, B. Bleaney, S. Gesch-
wind, R. L. Mossbauer and A. Steudel.
1967, 758 pp., $16.00

AN INTRODUCTION TO THE
LIQUID STATE
by P. A. EGELSTAFF, A.E.R.E., Harwell, Berkshire, England
Developed from a series of lectures given at the Uni-
versity of Reading, this volume gives a general intro-
duction to the liquid state. Both equilibrium and
transport properties of liquid are covered and empha-
sis is placed upon the microscopic behavior. The basic
theory involving pair potentials and pair distribution
functions is presented in the earlier part of the volume
and the more complicated space and time dependent
correlation functions follow. Monotomic liquids such
as rare-gas liquids and liquid metals are discussed in
detail and their properties compared.
1967, 236 pp., $10.00
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tent, for which interactions with sur-
roundings may be assumed to be neg-
ligible. In the present volume, Ralph
J, Tykodi, who until recently was a
member of the chemistry department
at the Illinois Institute of Technology
and is currently associate professor of
chemistry at Southeastern Massachu-
setts Technological Institute, addresses
himself to the general problem of the
interaction of nonequilibrium systems
with their surroundings, that is, the
apparatus dependence of steady-state
thermodynamic quantities.

This book is primarily a consolida-
tion and extension of the author's prior
published investigations into various
aspects of the theory of nonequilibrium
thermodynamics. However, despite
an emphasis upon theoretical matters,
experimental applications are foremost
in the author's mind, and data are
analyzed in a number of specific ex-
amples; I think such viewpoint to be
an outstanding attribute of this work.

The book is not easy to read. Ty-
kodi stresses that he has a unique view

of the subject of nonequilibrium ther-
modynamics. He feels that problems
in which he is interested necessitate
reformulation of the theoretical foun-
dation of the latter, and he has de-
voted considerable effort to this task.
The principal characteristics of his
theory seems to be: (1) utilization
of the operational technique of always
defining a system large enough so that
only heat and work may be exchanged
with its surroundings; (2) the assump-
tion that such a system can always be
divided into "terminal parts" and
"gradient parts," the whole system be-
ing capable of sustaining steady-state
operations; and (3) the imposition of
an extended, global theory of mini-
mum entropy production. An advan-
tage of presenting original research in
monograph form is that space can be
given to a comparison of the author's
work with alternative points of view,
and I wish such had been done to a
greater extent in the present volume.
Also, in a number of respects the or-
ganization is uneven, and the notation

and terminology are unfamiliar, com-
pounding the difficulties one has when
trying to understand the author's main
arguments. Consequently, it might be
useful to read the author's original pa-
pers before undertaking the mono-
graph.

Both the author and publisher sug-
gest that the book is suitable as a text
for graduate students in chemistry,
physics and engineering. However,
despite the fact that problems are sug-
gested and a wide number of applica-
tions indicated, due to the specialized
nature of the subject and the unusual
nature of the presentation I think that
the book would better serve as an
auxiliary reference. On the other
hand, a scientist actively working in
this field might find a number of in-
teresting points to take under consid-
eration.

The reviewer is a physicist at the Na-
tional Institutes of Health, Bethesda,
Maryland.

Masterful biography
JOSEPH PRIESTLEY: REVOLU-
TIONS OF THE EIGHTEENTH CEN-
TURY. By F. W. Gibbs. 258 pp.
Doubleday, New York, 1967. $6.00

by Sanborn C. Brown

There is a growing number of teachers
who are becoming convinced that
teaching science in a historical per-
spective, particularly for the nonscien-
tists, is good pedagogical technique.
One of the difficulties in this approach
is the lack of adequately authoritative
case studies of particular men. Many
biographies of scientists tend to sepa-
rate their science from their life and
environment, and hence lose value as
a reference text in the teaching of
science through the historical ap-
proach.

F. W. Gibbs has produced a master-
fully written biography of Joseph
Priestley which should be enthusiastic-
ally accepted by those interested in the
development of chemistry during the
18th century as well as those whose
natural curiosity is stimulated by the
life of a man who so wholeheartedly
entered into both the scientific and
political revolutions of the day. His
science is already legendary, and he
challenged the authority of the Angli-
can church to a degree that sent mobs
through the streets of Birmingham for

days searching out and destroying ev-
erything they felt was associated with
Unitarianism.

As is true of many 18th and 19th
century scientists, a number of biogra-

phies have been written, and with
Priestley the problem has always been
the overwhelming amount of material
that is available to those who want to
write about him. As both a chemist
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