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by a long chapter on the speed of light
and its measurement, a topic not usu-
ally found in texts on mechanics.

Much emphasis is placed on the
conservation  principles. Newton’s
third law is found lacking and hence
the recommended derivation of the
principle of conservation of momen-
tum is based on the generalized
principle of the conservation of en-
ergy, an interesting procedure. There
is a good chapter on harmonic oscilla-
tions with stress on the analogy with
electrical oscillations. Nonlinear ef-
fects are discussed. The short chapter
on rigid dynamics (26 pages) is rec-
ommended for omission on first read-
ing of the volume: the modern physi-
cist’s interest in the rigid body is mini-
mal.

In the numerous examples of dy-
namical systems most attention is paid
to motions of charged particles and as-
tronomical bodies. There is, for exam-
ple, no reference to mechanical oscilla-
tions as sources of acoustic radiation.
Waves in the mechanical sense are not
mentioned, being presumably post-
poned to a later volume in the series.
The book is profusely illustrated with
clear and well-drawn figures, though
the plan of reproducing them on a
gray background raises some questions
about maximum legibility. Numerous
well chosen historical notes, with
actual quotations from  original
sources, enliven the text.

The book should have great appeal
to the intelligent, well prepared, en-
thusiastic and conscientious student of
elementary physics, but the reviewer
fears that the average physics major
will find the going very difficult. It is
probably churlish to criticize such an
interesting venture into the pedagogy
of physics, but in view of the authors’
stated intentions to emphasize vigor-
ously “the foundations of physics” in
their series, it seems a pity that more
efforts along this line are not apparent
in the text of this first volume. Thus
there is no careful definition of a phys-
ical law and no discussion of the rela-
tion between law and theory in phys-
ics. Moreover it seems distinctly unsafe
to assume that the student acquires
adequate definitions of the fundamen-
tal concepts of mass and force in his
secondary-school course. No attempt is
made in this text to define these con-
cepts, which are basic for mechanics

and indeed for all of science. Mechani-
cal energy is handled more adequate-
ly, but justice is scarcely done to the
generalized form of the principle of
the conservation of energy needed to
meet the existence of mechanical dis-
sipation. However, the student must
learn early in his career that no book is
perfect, and that he must broaden his
perspective by wide reading and deep
meditation if he is ultimately to under-
stand what physics is all about.
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"Round and ’round and ’round
go the deuterons

THEORY OF CYCLIC ACCELERA-
TORS. By A. A. Kolomensky, A. N.
Lebedev. Trans. from Russian by M.
Barbier. 403 pp. Wiley, New York,
1966. $15.50

by Denis Keefe

This is an outstanding addition to the
literature on accelerator theory. The
original work was published in Russian
in 1962 and the English-reading scien-
tific world should be indebted to M.
Barbier for his clear translation.

Compared with some other branch-
es of physics, major advances in accel-
erator physics take a relatively long
time to become realized in practice.
Thus to some it may appear as a com-
paratively slowly moving field. In fact,
impressive quantities of theoretical
and experimental material have been
amassed over the last few decades and
continue to be produced. It is, there-
fore, somewhat surprising that there
are very few comprehensive texts that
do justice to most of this work. To ob-
tain an understanding of, or to teach a
course on accelerators, the linear ap-
proximations of particle orbits in mag-
net systems or the more simplified
treatment of phase stability that can
be found, for example, in the texts by
J. J. Livingood and by M. S. Livings-
ton and J. P. Blewett, are completely
adequate. The accelerator physicist
today is, however, faced with the more
difficult problems concerning passage
through resonances, negotiation of
transition, distortions of the equilib-
rium closed orbit, nonlinear reso-
nances and the many coupling prob-
lems that can occur in circular acceler-
ators.

It is more than four years since the
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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, Accélérateurs
Circulaires 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.
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Unsolved problems,
undeveloped theory
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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




