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Relativistic Theory of Reactions. By J. Werle. J. Wiley
and Sons (1966). 457 pp. $17.50.

Theoretical physicists bemoan the sad state of our
understanding of elementary particles and their interac-
tions, There is no satisfactory theory for treating prob-
lems of interaction and decay. Despite this, there has
been a great deal of progress in elementary physics during
the past ten years. The reason for this seemingly contra-
dictory situation is that one can make many deductions
about the relations of quantities without being able to cal-
culate their individual numerical values.

The requirement of relativistic invariance of physical
theories severely limits the kinds of model theories one is
permitted to try. In addition, any assumption about sym-
metry of a theory will impose further restrictions on it.

The natural way to formulate problems involving sym-
metry is to use the language (and some of the tools) of
group theory, which provides a formal method for examin-
ing the consequences of an assumed invariance.

Professor Werle's book begins with a self-contained
introduction to group theory. The presentation is fairly
brief, but well done. He then shows how invariance princi-
ples influence the choice of suitable basis functions for the
description of one-, two-, and many-particle states. Here
one sees how the chirality description is introduced in a
straightforward way. This is followed by a discussion of
the symmetry properties of S matrix elements and the
associated selection rules and correlations between cross
sections. There is a good introduction to the unitary
groups that have helped in the classification of strange
particles and a thorough treatment of the discrete opera-
tions (space inversion, time reversal, and charge conjuga-
tion).

This book assumes that the reader comes to it with a
good knowledge of quantum mechanics. It provides a useful
source of detailed information about the basic tools of the
theory of elementary particles.

Morton Hamermesh
University of Minnesota
Minneapolis, Minnesota

October 18, 1966

About the Reviewey: Professor Hamevmesh is now head
of the School of Physics and Astvonomy in the Institute of
Technology of The Universilty of Minnesota, to which he
came in 1963 after an extended stay at the Avgonne Na-
tional Laboratory. Al Argomne he was Dirvector of the
Physics Division and an Associate Divector of the Labora-
tory. His specially is theovelical nuclear physics with
particular interest in elementary particles, group theory,
and the interaction of neutrons with matter. Following
formal academic work at the College of the Cily of New
York and at New York University, Professor Hamermesh
did post-doctoral research at Stanford and at Harvard.
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Introduction to Nuclear Reactor Theory. By John R.
Lamarsh., Addison-Wesley Publishing Company (1966).
585 pp. $15.00.

This recently published book promises to be very useful
as an up-to-date text book for a first course in reactor
theory. The book contains 15 chapters, presenting most of
the important material that can be discussed by the use of
elementary diffusion theory.

The first chapter is a very brief review of nuclear
physics, which is followed by a good semi-qualitative pre-
sentation of the interaction of neutrons with matter, This
chapter, contrary to the author’s statement that a knowl-
edge of quantum mechanics is not assumed, will be most
useful only to those students who have had quantum
mechanics and nuclear physics. The fission process is
treated separately in Chap. 3 and contains the important
basic data. This is followed by a brief chapter on neutron
chain reacting systems—a more comprehensive discussion
than given would be helpful,

The next four chapters develop the basic material in
neutron transport using the elementary diffusion approxi-
mation, The material is organized along the lines of
earlier texts, and the notation is that established by
Glasstone and Edlund. The presentation of resonance
absorption is very good. The NR and NRIM approximations
are developed with Doppler broadening. The temperature
dependence of resonance absorption, and measurements of
resonance integrals are discussed., The student is intro-
duced to the rather complex problem of thermal-neutron
spectra by a discussion of the scattering kernel for a free
gas. The figure on page 243, for example, showing the
scattering kernel as a function of the ratio of the neutron
energy-to-27T, is very instructive and is representative of
the many fine figures used to illustrate the material
throughout the book.

The next three chapters discuss criticality calculations
using the Fermi theory, the multigroup diffusion theory,
and specialized techniques for treating lattice-cell heter-
ogeneities, There are many illustrative examples and a
profusion of problems on which the student can test his
understanding,

The next chapter gives an elementary discussion of
reactor kinetics without feedback. Some discussion of
reactor dynamics with temperature feedback probably
should be included at this point in an elementary course.
Chapter 13 discusses the slow changes in reactivity,
including the change of reactivity with fuel burnup and the
production of plutonium. This is followed by a chapter on
control rods, in which the material is that developed during
the early days of the Manhattan project. This is not of very
great value today, and the reviewer feels the author should
have expanded his brief discussion of A, F. Henry’s method
for calculating cruciform control rods such as are used in
water reactors. A presentation of the area-absorption
technique proposed by Hurwitz would also prove useful.
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The book is concluded with a chapter on elementary
perturbation theory. The appendixes contain miscellaneous
constants and data and a summary of the special functions
used in elementary reactor theory.

In summary, this book is well organized and clearly
written. Many of the large number of problems. presented
at the end of each chapter appear to have outstanding
pedagogical value. Any student who can work more than
half of these problems will be well prepared indeed.

M. C. Edlund

The University of Michigan
Ann Arbor, Michigan

November 16, 1966

About the Reviewer: Milton Edlund is well known
throughout the nuclear reactor community because of his
coauthorship, with Dr. Glasstone, of Elements of Nuclear
Reactor Theory a number of years ago, and because of his
active career in the field at Oak Ridge National Labora-
tory, Babcock & Wilcox, and now at The University of
Michigan. He has contributed recently to these columns.

Matrices and Linear Transformations. By Charles Cullen.
Addison Wesley Publishing Company (August 1966). 227 pp.
$8.95.

For a text with a minimum number of prerequisites and
adaptable to a variety of situations, this text should
find considerable favor. It contains an abundance of exer-
cises of considerable scope, some primarily numerical
manipulation, and others designed to supplement the text by
illustration or extension. The relationship between matri-
ces and linear transformations is accented throughout the
text, usually giving the matrix result first and an interpre-
tation as a result concerning linear operators subsequently.
The text gives good coverage to the characteristic value
problem and the Jordan canonical form is developed first
by using invariant subspaces and direct-sum decomposi-
tions, and alternatively by using elementary divisors.
Vector spaces are defined abstractly and the isomorphism
to spaces of n-tuples is established. These provide geo-
metric interpretations of the theory. There is a chapter on
matrix analysis and applications to systems of differential

BOOK REVIEWS

equations. The final chapter on numerical methods is a
noteworthy addition to the text with a discussion of exact
and iterative methods for the solution of AX = K and the
determination of characteristic values and vectors. In less
than 20 pages, the chapter gives an idea of the problems
involved in numerical computation and their solution. Only
in this chapter does the author give references to the
literature.

A persistent error occurs in three places in the text and
in the index as well; in each instance the ‘‘Segre’’ charac-
teristic is printed as the ‘“Serge’’ characteristic. On page
6, the symbol C* is used without prior definition in the text
or glossary of symbols, and the figure on the same page
embodies a misspelling of the word ‘‘commutative’’ in two
places. Despite page 6, the book does not appear to be
burdened with an unusual number of misprints, and its
style and composition are pleasing. A page or so of anno-
tated bibliography added to each chapter would have greatly
enhanced the value of the book. In Chap. III on determi-
nants, Sec. 3 is entitled ‘‘Laplace’s expansion’’ but only the
special cases of expansion by individual rows or columns
is considered. It would seem desirable to present the
purported Laplace’s expansion to the intended audience at
this point and perhaps the Cauchy-Binet formula. There is
no mention of dual vector spaces in the text.

Appendixes consist of the Greek alphabet with English
equivalents, answers to selected exercises, a glossary of
mathematical symbols, and an adequate index.

In this spate-age of books on linear algebra and matri-
ces, this reviewer believes this book a worthwhile addition
to the flood of new arrivals,

John A. Carpenter

Oak Ridge National Laboratory
Oak Ridge, Tennessee 37830

November 30, 1966

About the Reviewer: Myr. Carpenter veceived the BA
(1947) and MA (1950) degrees in mathematics from the
University of Norih Carolina, Chapel Hill, North Carolina.
He has been wilth the Math Division of ORNL since 1962,
His principal interesis are in the fields of combinational
analysis, linear algebra, numerical analysis, and statistical
applications.



