earlier. In addition to molecular-beam
experiments, a summary of radiooptical
(optical pumping) and microwave ab-
sorption experiments is given.

The articles by Klaus Ziock on the
lifetime of excited states and by
Charles W. Drake on polarized-ion
sources are fairly complete (as of
1966) reviews.

A brief section on basic techniques
features articles on ultrahigh vacuum
and methods of gas purifications, by
C. E. Becker and R. M. Mobley, re-
spectively. This appears to be the
only part of the book that is concerned
with methods, per se.
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The reviewer is professor of physics at
Yale University. His main interests are in
atomic and molecular physics.

Rligebra of rotation

LIE THEORY AND SPECIAL FUNC-
TIONS. Willard Miller, Jr. 338 pp.
Academic Press, New York, 1968.
$16.50

by HENRY S. VALK

In 1951 L. Infeld and T. E. Hull, in a
paper in the Reviews of Modern Phys-
ics 23, 21 pointed out that particular
classes of second-order differential op-
erators could be factorized into the
product of two first-order differential
operators, and that these first-order
operators could, in turn, give rise to
recurrence relations connecting differ-
ent eigenfunctions of the original
second-order differential equation.
The most common use of this pro-
cedure occurs in constructing eigen-
functions of the angular-momentum
operator., In this case the second-
order operator L* is expressed in terms
of raising and lowering operators L .
and L_, and the z component of the
angular momentum, L. and the alge-
braic properties of these operators are
then utilized to derive the desired re-
sults. At a time when the gruppen-
pest is rampant, most physicists will
recognize that these algebraic proper-
ties follow from the fact that the
operators L,, L_ and L. form a
representation of the Lie algebra of
the rotation group. Less well known,
however, is that the commutation rela-
tions of Lie algebras can be used in
a general fashion to obtain recursion
relations, generating functions and ad-
dition theorems for most of the com-
mon special functions of mathemati-

cal physics. It is this second approach
to special-function theory that is the
subject of the book, Lie Theory and
Special Functions. The current work
is a direct outgrowth of an earlier
memoir by the same author (Memoirs
of the American Mathematical Society,
no. 50, 1964), but expanded and redi-
rected so as to be more accessible to an
audience of physicists. In his preface
the author, a mathematician from the
University of Minnesota, expresses the
hope that his book will help to bridge
the gap between the pure and applied
sciences. In my opinion, Miller has
succeeded admirably. Any graduate
student with a reasonable background
in theoretical physics should find most
of the book self-contained. The req-
uisite mathematical concepts and re-
sults of Lie theory are surveyed in the
first two chapters. The remainder of
the book is concerned with developing
a unified approach to the special func-
tions within the context of Lie theory.
The elegance of this approach will put
the book on the required list of those
readers who harbor an affection for the
special functions; however, the volume
makes valuable reading for any physi-
cist, as it again demonstrates very
clearly the intimate relationship that
exists between the mathematical de-
scription of a physical problem and the
symmetry that may be inherent in the
problem.

* * *

Henry S. Valk is chairman of the physics
department at the Behlen Laboratory of
Physics, University of Nebraska.

Survey of great experiments

MUONS. By A. W. Weissenberg.
(Trans. from Russian). 347 pp.
North-Holland, Amsterdam (Inter-
science, New York), 1967. $19.50

by JOHN L. GAMMEL

This book is a translation of a book
that was first published in the Rus-
sian language in 1964. It is mainly
about experimental physics: Experi-
mental apparatus and results are de-
scribed in great detail. It is also his-
torical in character; Early experi-
ments and their results are treated in
as much detail as the experiments that
superseded them. The experiments
described (such as that of Chien-
Shiung Wu, Emest Ambler, Raymond
Hayward, Dale Hoppes and R. P.
Hudson, which first exhibited noncon-
servation of parity; that of Richard

Garwin, Leon Lederman and Marcel
Weinrich that exhibited nonconserva-
tion of parity in 7-p-e decay and re-
sulted in the first experimental values
of the magnetic moment of the muon;
that of G. Charpak, F. J. M. Farley,
Richard Garwin, T. Muller, J. C. Sens,
Valentine Telegdi and A. Zichichi,
which resulted in a precision value of
the magnetic moment of the muon;
that of G. T. Danby, ]J. M. Gaillard, K.
Goulianos, Lederman, Nariman B.
Mistry, Melvin Schwartz and Jack
Steinberger, which first verified the
two-neutrino hypothesis—and more)
are comparable in importance to either
experiments that revolutionized the
conceptual basis of physics, such as the
Michelson-Morley experiment, or great
precision measurements, such as Robert
A. Millikan’s measurement of the
charge on the electron. These re-
search teams do not produce books
like Arthur Compton’s X-Rays in The-
ory and Experiment, or Ernest Ruther-
ford. James Chadwick and Cecil Ellis’s

Radiations from Radioactive Sub-
stances. This book fills the gap that
results. I view this book—as I view

these other books—as historical docu-
ments that are not without merit as sci-
entific treatises at any later date how-
ever remote. Like these other books,
it might serve as a reference book for
undergraduate surveys of great experi-
ments.

It is possible to find fault with the
book. This process may be begun by
comparing it with a book edited by
T. D. Lee entitled Weak Interactions
and High-Energy Neutrino Physics,
(Proceedings of the International
School of Physics “Enrico Fermi”, Va-
renna, Italy, course 32, 1964, Aca-
demic Press, New York, 1966). The
description of experiments f?u Sl
heavy nucleus = p= + et + 4. +
heavy nucleus) that lead to the con-
clusion that the mass of the interme-
diate boson—if it exists—is greater than
2 Bev is mentioned on page 120 of
Weissenberg’s book, but no real ac-
count of them appears anywhere in
the book—certainly not in Chapter I
as asserted on page 120. Gilberto
Bernardini describes the experiments
in great detail in Lee’s book, as does
Lee himself but more sketchily.

From the theoretical side, this book
is certainly much weaker than Lee's
and at times appears wrong. (I do
not understand the statement on page
88 that “No information is available
at present about the absolute prob-
ability of these processes” (= = u +
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v and » = e + v). Surely the au-
thor does not mean that there is no
experimental information, and as for
theory, what was the paper of Marvin
Goldberger and San Treiman (Phys.
Rev. 110, 1178 (1958)) about? I am
told that this paper was not much be-
lieved at first—maybe that is why the
author ignores it. Also, because of
the date of publication, many recent
theoretical developments (covered in
Lee’s book, such as N. Cabibbo’s re-
vision of the idea of “universality”) are
absent.

Ubiquity and utility of statistics

STATISTICAL CONTINUUM THEO-
RIES. By Mark J. Beran. 424 pp.
Interscience, New York, 1968.
$17.50

by STUART A. RICE

With the continued evolution of sci-
ence there is a growing understanding
of the ubiquity of statistical concepts
and of the wide utility of statistical
method in the description of systems
with many degrees of freedom. For
example there now exist, in addition
to the classical statistical mechanics
of particles, statistical-mechanical
theories of ecology, of control mech-
anisms and of neuronal behavior.

In Beran’s book, four problems are
used to demonstrate the utility of sta-
tistical methods in studies of systems
with many degrees of freedom, the
differences and similarities among
disparate systems, how these differ-
ences may be used to provide essen-
tial simplifications and approxima-
tions and so on. The four problems
studied are: the theory of partial co-
herence, the theory of heterogeneous
matter, flow through porous media
and turbulence. The book begins with
a very good mathematics introduc-

Radiology and nuclear war

RADIOLOGICAL PROTECTION OF
THE PUBLIC IN A NUCLEAR MASS
DISASTER. (Symp. Proc., Interlaken,
Switzerland 26 May-1 June 1968).
688 pp. Fachverband fiir Strahlen-
schutz.

by NORMAN A. BAILY

These symposium proceedings cover a
wide variety of topics connected with
the contingency of a nuclear accident
or bombing, The problems connected

-

This book deals with more subjects
than Lee’s book, for example mesomo-
lecular phenomena. To repeat what [
said in the beginning, it is incom-
parably more detailed than Lees
book—with the exception noted—in the
description of the experiments, espe-
cially the early experiments. But a5
an up-to-date scientific treatise, it is
not comparable to Lee’s book.

% % ¥

The reviewer is a theoretical nuclegr
physicist at Los Alamos Scientific Laborg-
tory.

tion that describes functional and
probabilistic concepts and related ma-
terial. This review is followed by a
description of the general formulation
of the statistical method, in which the
derivation of functional equations is
particularly clear and thorough be-
cause the derivation is physically mo-
tivated and not mathematically rigor-
ous. The author then discusses a
variety of interesting truncation pro-
cedures including their limitations.
The book concludes with four chap-
ters that deal with the application of
statistical methods to the four prob-
lems mentioned above. The treatment
of each application is up to date and
clean.

It appears to me that Statistical
Continuum Theories is an extremely
useful addition to the literature. A
study of this book will reward those
who seek greater insight into the re-
lationship between macroscopic vari-
ables and microscopic dynamics in 8
variety of systems.

g PR

The reviewer is director of the James
Frank Institute at the University of
Chicago.

with either a nuclear accident or nu-
clear war are serious ones, and the
topic deserves considerable attention.
Unfortunately, although the growth of
nuclear power plants is very rapi
seems certain to grow at an even mor€
rapid rate in the future, the papes
deal mainly with nuclear war. _
Although many well known pBﬂPI-E
contributed to the symposium, Very
little new material was presented. 18




