Particles and Interactions

STEPHEN
1966.

Elementary Particle Physics.
Gasiorowicz. Wiley, New York,
xxii -+ 613 pp., illus. $14.95.

Stephen Gasiorowicz, who has pre-
viously applied his expository skills to
produce a number of well-wrought
review articles in the field of elementary
particle physics, has written a book
covering most of the topics of major
importance in elementary particle
theory. His purpose was to write an
introductory book from which one can
learn, rather than some sort of “trea-
tise” on the subject, a fact for which
we can all be thankful. It is a pleasure
to be able to say that he has succeeded
remarkably well.

The book covers the following gen-
eral areas: (i) canonical field theory,
perturbation theory and Feynman’s
rules, quantum electrodynamics; (ii)
strong-interaction physics—including a
rather detailed survey of the properties
of the presently observed hadron reso-
nances and discussions of topics such
as SU(3), scattering theory and its
application to “bootstrap” dynamics,
Regge pole theory, properties of form
factors; and (iii) weak interactions—
this section being sufficiently up to date
to include such topics as CP violation,
the Cabibbo theory, PCAC, and the
Adler-Weisberger relation. The cover-
age is generally at such a level as to
make the material accessible to a stu-
dent with a strong background in
quantum mechanics.

Perhaps the point at which the book
makes its greatest contribution, as
compared to what was previously
available in the literature, is in its ex-
position of strong interactions. To write
such a clear exposition is not a small
accomplishment, because strong-inter-
action “theory” at present consists of a
somewhat disparate collection of ideas
and techniques which have each proven
partially successful for wunderstanding
a limited class of phenomena. The
author has made a judicious choice of
topics to be included and has provided
sufficiently lucid and accurate explana-
tions of them that a person who is not
familiar with the material can gain an
understanding not only of the main
ideas, but also of the machinery that
goes into carrying them out. Accom-
panying these explanations are gen-
erally fair-minded assessments of the
successes and shortcomings of the ap-
proaches described.

The sections on weak and electro-
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magnetic interactions and canonical
field theory cover more standard
ground and are on the whole less dis-
tinctive than that on strong interactions.
Nevertheless, the elaborate machinery
of field theory is clearly presented and
its use illustrated by a number of
instructive calculations. In particular,
the principal results of quantum elec-
trodynamics (including renormalization
effects and the like) are explained by
detailed treatment of a number of
(nontrivial) examples, rather than by
an exhaustive or systematic presenta-
tion of the subject.

The section on weak interactions is
rather brief, yet it covers a lot of
ground. The result is that the discus-
sions in this section, while they appear
reasonably clear to someone who has
gone over the material before, may
strike a student as almost epigrammatic
at points, and the illuminating detailed
calculations which grace other parts of
the book will probably be missed.

In conclusion, the strengths of the
book include the admirable way in
which many complicated techniques
and calculations have been made rea-
sonably accessible to a beginning stu-
dent, the good selection of material,
and the welcome open-minded attitude
towards various “paths to the future”
that pervades the book. I do not have
a long list of weaknesses to catalog,
and have not, in fact, scrutinized the
book with a view to finding errors in
factors of 2. In the section on field
theory, however, I find it a trifle eccen-
tric, especially in an introductory book,
that Feynman’s rules are derived by a
“functional” method rather than from
some version of time-dependent per-
turbation theory, with which the stu-
dent is likely to be more familiar. Also
I think it would have been worthwhile
to try to give some sort of idea of
what goes wrong when one tries to deal
precisely, from a mathematical point
of view, with interacting fields and of
what people working in ‘“axiomatic”
field theory have been up to for the
past 15 years or so. I suppose, how-
ever, that the author could reply that
this is inconsistent with the aims of the
book, and in any case is much easier
said than done.

The book is, of course, “out of date”
in the narrow sense that it doesn’t
cover in much detail some topics that
people find exciting today—for example,
current algebra and various newly
found refinements of Regge pole
theory. I think this is not serious; if a

student has learned what is in this book
he will be well equipped to learn the
newer things as well. He has to start
somewhere, and I think that, all things
considered, this book provides as good
a starting place as anything now avail-
able in the literature.

Davip H. SHARP
Department of Physics, University of
Pennsylvania, Philadelphia

Nuclei and Other Particles

High Energy Physics and Nuclear Struc-
ture. Proceedings of the 2nd international
conference, Rehovoth, Israel, Feb.—March
1967. GIDEON ALEXANDER, Ed. North-
Holland, Amsterdam; Interscience (Wiley),
New York, 1967. viii + 489 pp., illus. $23.

“In the beginning” there was only
nuclear physics: the science we trace
back to Rutherford began with the study
of nuclei through nuclear radiation.
With time we have become accustomed
to the separation of the study of the
radiations, or, more generally, of ele-
mentary particles, from the study of the
nuclear structure. The book under
review, however, collects between its
covers a variety of articles that were
presented as invited papers at a con-
ference entitled “High Energy Physics
and Nuclear Structure.” Is this in fact
one subject, or two?

Clearly many different specialties are
represented. Some look more like nu-
clear structure, for example, the sev-
eral discussions of the interactions of
nuclei with particles supplied by the
high-energy physicists. On the other
hand, the articles on the structure of
elementary particles in terms of the con-
cepts of quarks, currents, sum rules,
and extended elementary ‘“‘matter”
seem to be strictly high-energy physics.
And nuclear astrophysics seems another
subject altogether, although the proc-
esses of interest include nuclear and
neutrino reactions.

Some of the articles do give the im-
pression that the problems of elemen-
tary particles and nuclear structure are
not distinct, however. For example,
Van Hove and Dar compare diffraction
and particle-exchange phenomena on
nuclei, for which there are striking
similarities at low and high energies.
Glauber, Palevsky, and others discuss
the application of diffraction theories
to the experiments of very-high-energy
scattering of nucleons from nuclei.
Here it becomes apparent that the
understanding of nuclear shapes and
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correlations cannot be completely sep-
arated from the dynamics of the ele-
mentary processes at high energies and
that the two will have to be studied
together.

Similar intertwining of problems ap-
pears in the articles on hypernuclei,
which contain most of the present in-
formation on lambda-nucleon interac-
tions. The extraction of this informa-
tion requires knowledge of the nuclear
systems to which the lambda particle is
bound. Alternatively, Primakoff has
turned nuclei into a class of “elemen-
tary particles,” to treat their weak in-
teraction by the current conservation
methods of high-energy physics.

I think the book will be useful to
two kinds of readers. The physicist who
is interested particularly in one of the
topics involving the interaction of ele-
mentary particles with nuclei will find
a concise, not always complete, but up-
to-date review of each subject; the
articles are of sufficient length, well
enough illustrated, and with adequate
references, to be useful guides to recent
work. A mnuclear physicist who wants
to broaden his view of the subject, and
see to ‘what extent nuclear structure
and high-energy physics are both part
of it, would do well to sample the ma-
terial in this collection.

DaNIeL S. KoLTUN
Department of Physics and Astronomy,
University of Rochester,
Rochester, New York

Spectroscopic Technique

Electron Spin Resonance in Chemistry.
PETER B. AyscouGH. Methuen, London,
1967 (distributed in the U.S. by Barnes and
Noble, New York). xviii 4 451 pp., illus.
$13.50.

For some time there has been need
for a general book on electron spin
resonance that would provide a com-
prehensive, up-to-date discussion of re-
sults together with pertinent details of
the theory. This book is an attempt
to fill the need. The author has put
emphasis on chemical applications and
is trying to reach the interested non-
specialist. On the basis of the topics
included in the book it should be very
successful. However, it is written in a
way which makes reading somewhat
difficult, particularly for the intended
audience. In addition, there are more
than the usual number of careless errors
and inaccuracies. In a few places in-
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correct or misleading impressions are
given. The problem is most severe in
the first third of the book, which is
devoted to theory. The author correct-
ly recognizes and states that the most
rigorous mathematical treatment is not
needed for an understanding of most
applications; but in the presentation of
this version of the theory the logical
continuity has been lost, and the read-
er must accept nearly all conclusions
on the author’s word, with little true
understanding. New relationships are
introduced or a new direction is taken
without the reason’s being -apparent.
Unfortunately the intended audi-
ence may be confused in a number of
places.

The excellent selection of topics cov-
ered in the discussion of applications
and work to date compensates consid-
erably for these weaknesses. The value
of single-crystal studies is properly em-
phasized, and results from irradiated
organic and inorganic systems are cov-
ered. Particularly good is the treatment
of powder spectra (including those of
triplet molecules), which establishes
both the difficulties encountered in their
interpretation and the fact that simple
spectra of this type can be analyzed in
detail. This topic has not been well
covered before. There are several places
in which additions or extensions would
have been of value. Although the
mathematical problems associated with
actually carrying out the analysis of a
single crystal spectrum are mentioned,
it is nowhere made clear how one
makes certain of the relative signs of
the diagonal values of the hyperfine
tensor. Also, only a brief, qualitative
discussion of line broadening due to
conformational changes is given when
a more quantitative treatment would be
valuable. A final point is that some
discussion might have been included on
the limitations of electron spin reso-
nance for detecting rapidly varying radi-
cal concentrations following production
by, for instance, flash photolysis.

In conclusion, the book is valuable
and will be used by the nonspecialist
(and by the specialist) because of the
comprehensive treatment of recent re-
sults. It will not, however, come as
close as desired to representing a single
source of information. Other books will
have to be consulted, particularly for
a more lucid discussion of some parts
of the theory.

: RicHARD W. FESSENDEN
Carnegie-Mellon University,
Pittsburgh, Pennsylvania
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