
eclecticism in approach, in effect by
the aim of the book. The success of
this augmented edition of what is
now a standard text appears nonethe-
less to be assured, and for very solid
reasons. As one of my colleagues put
it, if one were exiled to Corsica for a
year in order to learn quantum me-
chanics, and could take but a single
volume, a very good case could be
made for the choice of this book.

ABRAHAM KLEIN

Physics Professor
University of Pennsylvania

Special Functions: A Group
Theoretic Approach
By James D. Talman
(Based on lectures by Eugene P. Wig-
ner) 260 pp. Benjamin, New York
1968. Cloth $10.00, paper $5.95

This delightful volume does for most
of one's favorite special functions what
arithmetic does for the exponential: It
displays them not as solutions to differ-
ential equations but as matrix elements
of representations of elementary Lie
groups.

If you feel deeply that there is
nothing more to say after pointing out
the ex is the solution of f = / (with
f(0)=l) and do not care that it is
also 2.71828. . .multiplied by itself x
times, then you also might feel in-
clined to ignore this book. This would
he a pity, because almost half is de-
voted to the kind of general exposi-
tion of Lie groups, Lie algebras and
their representations that few mathe-
maticians are capable of treating us to.
It is an exposition that prefers words
to symbols, is intuitive and does not
require us to scale a mountain when
we only want to peek over the garden
hedge. Knowing only a little linear
algebra, one can read this much with
joy and enlightenment without com-
promising one's devotion to differential
equations.

If, however, you have always sus-
pected that there was more to Bessel
functions, Gegenbauer polynomials, as-
sociated Laguerre polynomials, and
Hermite polynomials than Morse and
Feshbach or Watson were letting on,
then you can indulge in the feast as
well as the cocktails. And there, in
the algebraic pate, you will come
uPon those higher transcendental
truffles you long ago snuffled in the
garden of analysis. Only a hard man
could fail to be moved by this trans-

formation, and you can see what it
has done to a soft-hearted esthete
like your reviewer.

N. D. MERMIN

Associate Professor of Physics
Laboratory of Atomic and

Solid-State Physics
Cornell University

Statistical Mechanics
Of Chain Molecules
By Paul J. Flory
432 pp. Interscience, New York 1969
$17.50

In polymer science it is important to
know the shape of an isolated polymer
molecule and quantities that charac-
terize this shape, such as the radius of
gyration and distribution of end-to-
end length. Almost always the chem-
ical structure of the repeating unit
(residue) is such that rotation is al-
lowed about at least one chemical
bond in each residue.

This means that a polymer molecule
that is typically composed of thou-
sands of residues has an enormous
number of available shapes and that
the calculations of measures of shape
and size must rely on the methods of
statistical mechanics. In this book,
Paul J. Flory deals with this problem;
he is eminently qualified to write such
a book because he has worked exten-
sively in this field.

By far the largest amount of effort
is devoted to the formalism and calcu-
lations of the rotational isomeric-state
model with short-range interaction.
In this model, one allows rotation
about certain chemical bonds to mini-
mize the rotational-potential function.
The energy of each molecular shape is
calculated by accounting for interac-
tion between atoms that are close to
one another along the chain backbone.
Interaction between atoms that are
physically near to each other because
they close a loop is ignored if the
length of the loop is greater than a
certain (small) size.

Flory's development is well done.
The difficulty of the text is propor-
tionate to the subject matter; diere
are no extraneous difficulties intro-
duced by tlie audior. By use of ma-
trix methods, pertinent quantities are
derived that describe the configura-
tion of the macromolecule. Topics
discussed in the theoretical part of the
book include: a description of previ-
ous more approximate models, the

more accurate statistics of polymers
with interdependent rotational poten-
tials and a useful comparison of vari-
ous solutions (both exact and approxi-
mate) of various polymer-chain mod-
els. The treatment of copolymers,
which, however, takes up only four
pages of the book, is in error. Use of
the mole-fraction-weighted arithmetic
mean on page 118 gives correct results
only in certain limiting cases. A cor-
rect treatment of the copolymer prob-
lem has been obtained recently by
G. W. Lehman and J. P. Me Tague
(J. Chem. Phys. 49, 3170, 1968).

Flory assumes, as a working hy-
pothesis, that one can choose a solvent
for a polymer that exactly cancels the
effect of excluded volume (interaction
of residues separated by relatively
large distances along the chain back-
bone). This assumption, on which
the validity of the application to real
systems rests, is not discussed ade-
quately. One is therefore not con-
vinced diat the parameters of the
model have a meaning outside the
model.

About a third of the book is devoted
to application to real systems. Sym-
metric chains, asymmetric chains and
biological macromolecules each com-
prise a chapter. It is shown that the
parameters of the isomeric rotational-
state model can be chosen so that its
various predictions are in reasonable
accord with available experiments for
a sizable number of polymers. In
addition (where comparisons are
available), the required energy pa-
rameters are about what one would
expect from independent estimates
based on molecular structure.

Application is made to light scatter-
ing and to strain and electric birefrin-
gence in the last chapter. This book
is a worthwhile addition to the library
of anyone interested in the conforma-
tional statistics of polymer molecules.

EDMUND DIMARZIO
Theoretical Physicist

National Bureau of Standards

Theoretical Elasticity
By A. E. Green, W. Zerna
(2nd edition) 457 pp. Oxford U.
P., London, 1968. $16.80

Although not intended to be a treatise
on the theory of elasticity, the first
edition of this book in 1954 was a com-
prehensive presentation of the general
theory of finite elastic deformations,
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GLASS-CERAMICS AND PHOTO-SITALLS
By Anatolii I. Berezhnoi, Laboratory of Glass and Glass-Ceramics, Moscow, USSR
Translated from Russian by Stanley A. Wlersol, Translation edited by Alexis G. Pincus, ITT Research Institute,
C h i c a g o , I l l inois

IntroductionConsolidates and systematizes all of the available
knowledge on glass-ceramics and the various
glasses employed in its manufacture. The volume
stresses the importance of glass-ceramics as a po-
tential electrical insulating material in the inter-
mediate temperature range and discusses its value
as a sealing material at high temperature. Re-
search scientists will find valuable the material on
the lightsensitive and photosensitive processes
and properties of glass-ceramics, while industry
will be interested in the chapters on practical appli-
cations.

CONTENTS: Introduction • Photosensitive glasses •
The formation of nuclei and the crystallization of glass
• Production technology and chemical compositions
for photosensitive glasses and photosensitive glass-
ceramics • Chemical compositions and production
technology of glass-ceramics • Properties of glass-
ceramics, photosensitive glasses, and photosensitive
glass-ceramics • Areas of application of photosensitive
glasses, glass-ceramics, and photosensitive glass-
ceramics • Literature cited • Index.

444 PAGES

SBN 306-30400-1

JANUARY 1970 $40.00

TRACER DIFFUSION DATA FOR METALS, ALLOYS,
AND SIMPLE OXIDES

By John Askill, Physics Department, Millikin University, Decatur, Illinois
Since the advent of nuclear reactors, radioactive
tracers have added considerably to the growth of
knowledge in physical metallurgy and related
fields. They have enabled hitherto impossible
diffusion studies in metallic systems. This is the
first volume to present a concise and orderly
compilation of all radioactive tracer diffusion data in
pure metals, alloys, and simple oxides published in
the open literature from 1938through 1968.

CONTENTS: Diffusion, the Diffusion Coefficient, and
Mechanisms of Diffusion • Empirical and Semi-Empiri-
cal Diffusion Relations • Radioactive Tracer Diffusion
Data in Metals, Alloys and Oxides • References •
Author Index.

107 PAGES

SBN 306-65147-5

MARCH 1970 $12.50

ADVANCES IN CRYOGENIC ENGINEERING*, volume 15
Edited by K. D. Timmerhaus, Engineering Research Center, University of Colorado, Boulder, Colorado
Proceedings of the 1969 Cryogenic Engineering Conference held at the University of California at Los
Angeles, June 16-18, 1969
In the ten years since Volume 1 appeared in 1960,
Advances in Cryogenic Engineering has become
the one indispensable guide to the latest develop-
ments in low temperature engineering. As one
reviewer praised it, "This series has come to stay
as the accepted and authoritative source of infor-
mation about the latest advances in cryogenic
engineering. Its contributors are men who by
virtue of their achievements have gained interna-
tional recognition."

Volume 15 continues this tradition by presenting an
impressive list of important chapters in such areas

as liquefied natural gas (LNG) technology; ther-
modynamic, fluid, solid, and mechanical proper-
ties; superconductivity; superconducting magnets;
heat transfer; insulation; fluid dynamics; gas puri-
fication systems; and refrigeration systems.

APPROX. 475 PAGES

SBN 306-38015-3

JUNE 1970 $27.50

*Place your cont inuat ion order today f o r books in th is series.
It w i l l ensure the del ivery of new volumes immediately upon
publ ica t ion; you wi l l be b i l led later. This arrangement is solely
for your convenience and may be cancelled by you at any t ime.

REVIEWS OF PLASMA PHYSICS, volume 5
Edited by Academician M. A. Leontovich, Kurchatov Institute of Atomic Energy

of Fluid Mechanics and Applied Mathematics, UniversityTranslated from Russian by Herbert Lashinsky, Institute
of Maryland
REVIEW OF PREVIOUS VOLUME
"...an excellent review volume.. .leaves one eager
to see the volumes which will follow. It is the sort
of immediate reference most plasma physicists
would like to have..." —NUCLEONICS
This final volume in a systematic, multivolume re-
view series on the present status of plasma theory,
serves both as an introduction for advanced stu-
dents and researchers entering the field, and as a
convenient, authoritative, up-to-date presentation

of current knowledge for workers in plasma physics.
Prepared by internationally known Soviet experts,
each volume contains several integrated tutorial
reviews, providing an in-depth discussion of
specific aspects of the field. Volume 5 contains
the latest advances in controlled thermonuclear
fusion research. Topics covered include totoidal
magnetic configurations, mirror devices and
plasma-focus experiments.
525 PAGES JANUARY 1970 $25.00
SBN 306-17065-5

plenum press /consultants bureau Divisions ol Plenum Publishing Corporation
114 Fifth Avenue, New York, N.Y. 10011
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complex variable methods for two-di-
mensional problems of the linear
theory and the theory of small displace-
ments of thin shells.

In this second edition, the plan is
unchanged. However, the constitutive
relations are significantly modified and
the theory of shells is considerably ex-
panded and modified, including a new
chapter on the derivation of the shell
equations by asymptotic expansion of
the three-dimensional equations of
elasticity. The changes bring the work
up to date without changing its origi-
nal intent and scope.

Albert Green is a well known mathe-
matician, now of Oxford University:
Wolfgang Zerna is an eminent engineer
and professor at the Ruhr-Universitat
of West Germany. Their high-level
monograph is the most authoritative,
complete and up-to-date treatment of
elasticity available. There are exten-
sive references to the original litera-
ture and original contributions.

The research worker in this field can
not be without this volume. It is also
a suitable source for the advanced
graduate student. Tensor analysis,
differential geometry of surfaces and
functions of a complex variable are
summarized in the first chapter so
that the reader may proceed without
reference to other works. One unusual
aspect that distinguished the first edi-
tion is retained, that is, the use of
imbedded or convected coordinates.
Some readers find this system rather
obtuse, but I have found it to be here
a clear conceptual device.

ELLIS H. DILL

Professor, Aeronautics
and Astronautics

University of Washington, Seattle

Hermann Weyl
Gesammelte Abhandlugen,
Band I, II, III, IV
K. Chandrasekharan, ed.
2830 pp. Springer-Verlag, New York,
1968. $42.00

This edition of Hermann Weyl's col-
lected papers ends with a biography
of Weyl, written after his death by
Claude Chevalley and Andre Weil.
The following passage (my transla-
tion) appears in it. "To celebrate his
seventieth birthday, the friends and
pupils of Hermann Weyl published a
volume entitled 'Selecta' of extracts
from his works. Perhaps we ought
not to feel proud of this method of

honoring with bits and pieces the re-
tirement of eminent mathematicians.
It is too much for some, and not
enough for others." Hermann Weyl
was one of the others, as this complete
collection of his papers makes clear.

Among all the mathematicians who
began their working lives in the 20th
century, Weyl was the one who made
major contributions in the greatest
number of different fields. He alone
could stand comparison with the last
great universal mathematicians of the
19th century, Henri Poincare and
David Hilbert. So long as he was
alive, he embodied a living contact be-
tween the main lines of advance in
pure mathematics and in theoretical
physics. Now lie is dead, the contact
is broken, and our hopes of compre-
hending the physical universe by a di-
rect use of creative mathematical
imagination are, for the time being,
ended.

For any physicist with a taste for
history and for style in scientific work,
it will be a rewarding experience to
browse through these four volumes.
The majority of the papers are purely
mathematical, but there are a substan-
tial number concerned with physics.
Weyl's major contributions to general
relativity and to the group-theoretical
formulation of quantum mechanics
will be found in volumes 2 and 3.
By bringing group theory into quan-
tum mechanics, Weyl and Wigner led
the way to our modern style of think-
ing in particle physics. Today the in-
stinctive reaction of every physicist,
confronted with an unexplained regu-
larity in the behavior of particles, is to
postulate an underlying symmetry
group.

Scattered through the four volumes
are biographical and historical papers
that can be understood by everybody.
Many of these are little masterpieces,
full of human insight, revealing Weyl's
own character as well as the charac-
ters of those he is writing about.
There are obituary notices of Poincare
(volume 1), Emmy Noether (volume
3) and Hilbert (volume 4). The ac-
count of Emmy Noether is particularly
fine, summing up in a few pages a
whole historical epoch. Here is a
thumbnail sketch of Gordan (of
the Clebsch-Gordan coefficients):
"When he had to listen to others, in
classrooms or at meetings, he was al-
ways half asleep." And here is Weyl's
description of the Bourbaki school of
mathematical writing: "The books of
the type I refer to are rather like slot

machines which fire at you for the
price you pay a medley of axioms, def-
initions, lemmas and theorems, and
then remain numb and dead however
you shake them."

There is nothing numb and dead in
any of Weyl's writing. He once com-
plained that "The gods have imposed
upon my writing the yoke of a foreign
tongue that was not sung at my
cradle." But nobody ever wrote in a
foreign tongue with greater mastery.

The editing of these volumes by
Chandrasekharan is unobtrusively ex-
cellent; the printing and binding by
Springer are up to the high standard
that the contents demand.

FREEMAN J, DYSON

Institute for Advanced Studies

Thermal Conductivity
C. Y. Ho, R. E. Taylor, eds.
(Conf. Proc, Purdue Univ., West Lafay-
ette, Ind., 7-10 Oct. 1968) 1169 pp.
Plenum, New York, 1969. $40.00

The publication of conference pro-
ceedings, usually after a time delay of
about a year, is not normally very use-
ful. Thermal Conductivity does not
escape from this generic objection.
The papers by now have presumably
been published in professional jour-
nals. The abstracts provide very little
information. There is an author in-
dex, but no subject index. Use of
the book as a reference is difficult.

Despite these reservations, the book
has value. The conference covered a
broad spectrum of experimental and
theoretical techniques, as well as tem-
peratures from cryogenic to several
thousand degrees. The materials
were divided into solids, liquids,
gases, fibers, polymers, soils and bio-
logical materials.

I found the most striking feature to
be the almost unbelievable discrepan-
cies within the published data. I had
assumed that, in an area of physics as
mature as thermal conductivity, de-
bates over numerical values would
range over at most a fraction of a per-
cent, and that qualitative features
would not be ambiguous. But this is
not so. Often the published data are
so disparate that it is not clear whether
thermal conductivity increases or de-
creases with increasing temperature.

An amusing appendix consists of
letters written in response to a pro-
posed new "f unit—the fourier—for a
heat conductivity of one watt per
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