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The first Tokyo Summer Institute
of Theoretical Physics, held for
two weeks during September
1965, brought together physicists
from all over the world for lec-
tures and discussions on many-
body theory and high energy
physics. The twenty lectures
presented in these volumes rep-
resent the most important pa-
pers delivered at the Institute
during the week devoted to
many-body theory and the week
devoted to high energy physics.
Much of this material is pub-
lished here for the first time.
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two American texts mentioned have
appeared. This year the literature has
been expanded by the addition of two
notable books, in French, Accelerateurs
Circulates de Particules by H. Bruck,
and the other, the English translation
of the work by Kolomensky and Lebe-
dev that is the subject of the present
review.

Kolomensky and Lebedev succeed
in making an extremely elegant and
rigorous presentation of accelerator
theory. They adhere strongly to the
Hamiltonian formulation and insist on
great generality before proceeding to
specific cases. In overall structure, the
main body of the book is devoted to
quite general treatments and in the
final chapter particular examples of
accelerators are examined. This is in
contrast with more standard presenta-
tions wherein the reader is steered first
through some simple examples and
then is subjected to successively
greater complexities relating to the
realities of current accelerator prob-
lems. Within each chapter the general
treatment is often briefly illustrated by
specific examples while more compli-
cated and special cases are offset in
smaller print to indicate that they may
be skipped in a superficial reading.

This exposition of accelerator theory
achieves a remarkable fluidity in the
steady and orderly progress of equa-
tions and ideas. Frequently the pas-
sage from one equation to the next is
far from obvious but the authors
consistently follow up each of the
more difficult expressions with a para-
graph highlighting the basic physical
content and sign-posting those terms
that turn out to be most important.
Thus the reader is led in a compelling
and, indeed, almost narrative fashion,
through the development of the funda-
mental concepts.

The initial chapter provides an ex-
cellent introduction to the basic vari-
ety of cyclic accelerators. The follow-
ing two chapters describe the behavior
of particles in ideal and in nonideal
magnetic fields: first, an excellent de-
scription is included of the closed orbit
problem and the general case of stabil-
ity criteria; second, the complications
encountered in the real case, are dis-
cussed, namely closed-orbit deviations
and nonlinearities. Chapter 4 is devot-
ed to a treatment of synchrotron oscil-
lations and contains a splendid treat-

ment of the coupling between the be-
tatron and synchrotron oscillations and
of the passage through the transition
energy. The special problems of radia-
tion effects and quantum fluctuations
are treated in chapter 5. Gas scattering
and beam loss are examined in the
succeeding chapter. The last chapter,
also the longest one, is devoted to spe-
cific applications of the general theory
to the peculiarities of accelerators of
different types.

In the logic and elegance of their
development, the authors succeed re-
markably well, yet there are several
topics that an accelerator physicist to-
day would wish to see included, such
as a discussion of long straight sections,
beam extraction, space-charge effects,
collective instabilities and alternative
injection systems. Most of these, how-
ever, are quite recent developments
and their omission can be blamed, not
on the authors, but on the passage of
time since their edition in Russian first
appeared.

Barbier is to be congratulated on his
translation. It contains some minor im-
perfections, but in general adds a cer-
tain color that is in keeping with the
descriptive flow of the authors' style.
If one worries about the need for more
frequent use of the definite article or
is stopped for longer than a moment
by reference to "Hirnshaw's" theorem,
he is being pedantic. At all times, the
translation meets the fundamental cri-
terion of clarity.

« « «

Denis Keefe is an experimentalist in ele-
mentary-particle physics at the Lawrence
Radiation Laboratory at Berkeley. During
the last three years he has been invoked
with design problems of the future 200
GeV accelerator.

Unsolved problems,
undeveloped theory

THEORY OF THERMALLY INDUCED
GAS PHASE REACTIONS. By E. E.
Nikitin. Trans, from Russian by
Scripta Technica, Inc. 155 pp. In-
diana University Press, Blooming-
ton, Indiana, 1966. $5.00

by Kurt E. Shuler

E. E. Nikitin, who is a member of the
Institute of Chemical Physics of the
Academy of Sciences of the USSR in
Moscow, has been an active worker in



and contributor to a number of topics
in the field of chemical kinetics. In
particular, he has carried out some in-
teresting theoretical work on the clari-
fication of "macroscopic" chemical
kinetics from the underlying micro-
scopic molecular basis. This book is a
review in which he discusses and sum-
marizes the current status (up to
1964, the date of appearance of the
original Russian version) of theoretical
work in unimolecular reactions and the
thermal decomposition of diatomic
molecules. In line with Nikitin's inter-
est it is written from the point of view
that the macroscopic results on rate
coefficients in a thermal ensemble
should be related to and explained on
the basis of the molecular interactions,
both dynamical and statistical, under-
lying the overall rate process. This is a
point of view with which the majority
of chemical physicists, including this
reviewer, are in hearty accord.

Within the limits of the 150 pages
of this monograph, Nikitin has done a
competent and welcome job. He has
presented objectively and clearly the
various approaches, models and theo-
ries that have been developed. More-
over, and much to his credit, he has
managed to present the gist of the
theories and arguments without get-
ting the reader bogged down in un-

Emission, propagation, etc.
SOLAR RADIO ASTRONOMY. By
Mukul R. Kundu. 660 pp. Wiley, New
York, 1965. $19.75

by H. J. Hagger

During the last 20 years an enormous
amount of research has been done in
radio astronomy, and particularly in
solar radio astronomy. The author has
attempted to review and coordinate
the observations, interpretations and
associations of the sun's radio emis-
sions in this book, as he states in his
preface. With the exception of chapter
16 this book is a revised edition of a
report of the University of Michigan's
Radio Astronomy Laboratory where
the author was affiliated before be-
coming an associate professor at Cor-
nell University.

The book starts with a classification
of solar radio emissions and an outline
of the subject of research, the active

necessary details. The latter can be
obtained by the interested reader from
the original papers that are well refer-
enced in the book. If the reader is left
somewhat unhappy and confused after
reading this book, it is not the fault of
the author, but of all the workers in
the field (including the reviewer) who
have not yet managed to develop a
really predictive theory free of floating
fudge factors of one sort or another.
One of the salutary effects of this book
is the demonstration that there are still
many unsolved problems and that at
present a theoretical chemical kinet-
icist can always explain the magnitude
and temperature dependence of a rate
coefficient after the data are at hand
but in most cases cannot yet calculate
too well these quantities a priori.

This book can be recommended as a
valuable introduction and summary to
graduate students and to research
workers planning to enter this field.
The translation is well done, the print-
ing large and clear and the book as a
whole is well produced.

The reviewer is a visiting professor of
chemistry at the University of California,
San Diego in La Jolla on leave as a senior
research fellow from the National Bureau
of Standards. He says he "has contributed
to the confusion in this field through his
own publications."

sun. In chapter 3 the propagation and
generation of radio waves in the solar
atmosphere is discussed and brems-
strahlung, gyro-synchrotron radiation
and Cerenkov radiation are considered
as principal mechanisms of emission.
In chapter 4 the author describes the
basic techniques applied to solar radio
astronomy. He then discusses the
quiet-sun radiation at different wave-
lengths and also the radiation intensity
distribution of the solar disk, that is,
the background component of radia-
tion. The second component consid-
ered is the slowly varying one that is
correlated to sunspot regions. Systema-
tic studies of the radio bursts at cen-
timeter wavelengths that are superim-
posed on the two quiet-sun radiation
components, have been made during
the IGY. These bursts are classified
and characterized in chapter 7. Com-
parison is made with flare areas and
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to Strong
Interactions
DAVID PARK, Williams College.
Lecture Notes and Supplements in
Physics Series.

260 Pages (1966). Regular Price:
$4.95 Paper; $9.00 Cloth. Prepaid
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Written both for graduate students
and research physicists, this text is
an elementary and modern account
of the strong interactions of ele-
mentary particles. It concerns itself
with the roles of causality, conserva-
tion, and symmetry in particle phys-
ics and provides a background for
understanding the highly technical
literature that is now being pub-
lished.

The author begins by presenting
some of the basic concepts and
shows how they form the foundation
for the modern theory of interacting
fields. The first five chapters cover
this development in detail, and the
following three chapters show how a
few general physical principles aid
in the construction of relativistic
scattering amplitudes for two-par-
ticle processes. Following a brief
introduction to dispersion relations,
the last part of the book treats the
consequences of symmetries for a
theory of strongly interacting par-
ticles. Dispersion relations de-
veloped earlier are expanded to in-
clude crossing symmetry.

CONTENTS:
Introduction to Strong Interactions.
Quantized Fields. Interactions. Potential
Scattering, Bound States, and Reso-
nances. Formal Scattering Theory. Rela-
tivistic Scattering Amplitudes. Calcula-
tion of Scattering Amplitudes. Dispersion
Relations. Invariance and Conservation
Laws. Symmetries of Strong Interactions.
The Eightfold Way.

*A DISCOUNT OF 20% OFF THE
REGULAR PRICE IS GRANTED ON
ALL PREPAID ORDERS.

w. a. benjamin, inc.
ONE PARK AVENUE • NEW YORK 10016

PHYSICS TODAY • JANUARY 1967 • 119


