and a historian of science, Gibbs not
only has succeeded in presenting an
interesting and authoritative account
of both Priestley’s life and science, but
also has instilled into his writing the
violence and excitement of a political
and theological radical who apparent-
ly courted destruction as a way of life.

Priestley’s scientific work was car-
ried on in very distinct periods of his
life, so that it is possible to discuss
most of his research in the middle
chapters of the book. This will have
the advantage, for those who do not
want to follow in detail the trail of
electricity, light, airs, acids and alka-
lies, that they can skip through this
middle section of the book without
loss of continuity in the story. On the
other hand, this very section will be of
the most value for those who would
like to use the book in an elementary
chemistry course, since it is both care-
fully and accurately done, and one is
constantly reminded by the author not
only of the specific nature of particu-
lar experiments, but where it fits into
the general development of chemical
theory and practice.

The only lack of emphasis that

Priestley himself might have felt, if he
could have read this short account of
his tremendously busy life, would be
the relative lack of attention with
which his theology is treated and the
sketchiness with which his unhappy
life in America is handled after he had
to flee England for his very life.
Although this appears to be an
American edition of this book, it is
part of a series entitled “British Men
of Science,” and 1 am sure that some
American readers will be as puzzled
by reference in the preface to “the
opening of the M1” as were the British
users of the second edition of N. H.
Frank’s textbook Introduction to Me-
chanics and Heat when a British re-
viewer said that his greatest puzzle-
ment came from a problem involving a
“pop fly.” As far as his dictionary
went, he could find housefly, tsetse
fly, deer fly, and firefly, but he was
unable to discover the entomological
classification of a “pop fly.”

Sanborn C. Brown is professor of physics
at MIT and a biographer of Count Rum-
ford.

Mathematical foundations of magnetohydrodynamics

RELATIVISTIC HYDRODYNAMICS
AND MAGNETOHYDRODYNAMICS:
LECTURES ON THE EXISTENCE OF
SOLUTIONS. By Andre Lichner-
owicz. 196 pp. W. A. Benjamin,
New York, 1967. Cloth $9.50,
paper $4.95

by Peter G. Bergmann

The author of this monograph is one
of the most distinguished mathemati-
cians and differential geometers, and
professor at the Collége de France at
Paris. This monograph is the result
of lectures given at the Southwest
Center of Advanced Study at Dallas
during the fall of 1965. Its primary
concern is with the existence and clas-
sification of solutions of the equations
of general relativity, of relativistic hy-
drodynamics, and of magnetohydrody-
namics. More particularly, Lichner-
owicz has examined the local existence
of solutions if initial-value data
(Cauchy data) are properly made
available. Global questions are spe-
cifically excluded from consideration.
Anyone who has worked in this field
knows that the mathematical analysis
of the Cauchy problem is far from
simple. It is complicated by the cir-
cumstances that the construction of a

proper Cauchy problem is not straight-
forward, and that even if the data are
correctly given the solution is formally
nonunique because of the freedom of
coordinate transformations away from
the Cauchy hypersurface. The pio-
neering papers, which brought order
into this chaos, are by Lichnerowicz
and by his former student, Y. Choquet-
Bruhat. The present exposition is sys-
tematic, clear, and requires a relatively
modest amount of technological knowl-
edge on the part of the reader. The
treatment starts with the Cauchy prob-
lem of gravitation in emptly space,
then adds matter in the form of “cold
dust” (called “pure matter” in this
book), next adds fluids, goes on to
charged fluids that are perfect insula-
tors, to culminate in the treatment of
conducting electrically charged fluids.
The final chapter is concerned with
the propagation and classification of
so-called “shock waves,” that is, fields
in which some of the variables that
characterize the field change their val-
ues discontinuously. Some of the
theorems presented are new.
Whereas the presentation by the
author is to be commended for its
lucidity, which makes the problems

Credit: Tita Binz

LIFE AND
MY VIEWS

Introduction by I. Bernard
Cohen. One of this century’s
most distinguished scientists,
winner of the Nobel Prize in
Physics, Max Born combines a
deep insight into the material
universe with a profound so-
cial conscience. Here he remi-
nisces about his life and his
work and ranges provocatively
over topics that have moved and
delighted him—history, philos-
ophy, polities, physics,and space
travel. This eminently readable
book will interest everyone con-
cerned with the history of sci-
ence and with the ethical and
political problems of the nuclear
age. $4.95

Peter G.
Bergmann &£

THE RIDDLE
OF GRAVITATION

An eminent physicist—at one
time a colleague of Albert Ein-
stein’s—presents a fresh and
essentially non-technical over-
view of the general theory of
relativity, Einstein’s theory of
gravitation. The discovery of
new astronomical bodies, the
quasi-stellar objects and the X-
ray sources, makes this book
particularly timely, for, as the
author shows, these exotic ob-
jects are throwing light on gen-
eral relativity. Profusely illus-
trated, with six appendixes, a
glossary, and a bibliography,
this book is a milestone in the
popularization of science. $7.95

%, CHARLES SCRIBNER'S SONS
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new fitles for your library ( plenum

progress in mathematics

electronic properties of
semiconducting solid solutions

growth and imperfection
of metallic crystals

interpretation of electron
diffraction patterns

German-English, English-German
astronautics dictionary

properties and applications
of low-temperature plasma

edited by R. V. Gambkrelidze, Institute of Scientific Information, Academy of Sci-
ences of the USSR .

translated from Russian

volume 1: mathematical analysis

The first volume of this series presents three review articles on mathematical
analysis. Operational Calculus and Spaces of Analytic Functions both offer
new data to the mathematics of analytic function spaces, and solutions
of concrete analytic problems using functional analysis. Operational Dif-
ferential Equations discusses the recently developed theory of differential
equationsin linear spaces.

246 PAGES PP JANUARY 1968 $15.00

volume 2: mathematical analysis

Presents two important articles on mathematical analysis. The Theory and
Methods of Investigating of Branch Points of Solutions discusses methods

* of obtaining solutions for nonlinear differential equations, integral equations,

and integro-differential equations depending on parameters. The second
article treats the Imbedding and Continuation for Classes Differentiable
Functions of Several Variables Defined in the Whole Space and reviews
results on this important topic.

161 PAGES PP FEBRUARY 1968 $15.00

by Aleksei B. AlmazoV, Department of Higher Mathematics, Moscow Mining Institute
Translated from Russian by Albin Tybulewicz, Editor, ‘‘Soviet Physics—Semiconduc-
tors"’

Provides a theoretical treatment of semiconducting solid solutions and a
review of the published experimental data.

82 PAGES CB SPECIAL RESEARCH REPORT FEBRUARY 1968 $12.00

edited by D. E. Ovsienko
Translated from Russian

Covers aspects of the growth mechanisms underlying the crystallization
of molten metals and subsequent phase transformations in the solid state.

APPROX. 268 PAGES CS SPECIAL RESEARCH REPORT MAY 1968 $30.00

by K. W. Andrews, D. J. Dyson, and S. R. Keown, United Steel Companies, Lid.,
Rotherham, England

This book is more than a textbook; it is a practical handbook—almost an
instrument—for the laboratory, with twenty stereographic projections for
gctual use. It outlines some of the important, fundamental principles, and
in particular gives a full, yet simple account of the methods for interpreting
d":ffraction patterns and the crystallographic knowledge necessary to do
this.

188 PAGES PP MARCH 1968 $20.00

Available exclusively from Plenum Press in the U.S., its possessions, Central and
South America, and Japan.

by Charles J. Hyman, President, Association of Professional Translators
APPROX. 237 PAGES cB MAY 1968 $15.00

Plenary Lectures presented at the International Symposium on Properties and Applica-
tions of Low-T?mperature Plasma held in Moscow, USSR, July 15-18, 1965, sponsored
by the International Union of Pure and Applied Chemistry (IUPAC)

73 PAGES PP MARCH 1968 $5.00
Available exclusively from Plenum Press in the U.S. and dependencies.

[ consultants bureau/plenum press | 2y srur s o
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treated appear deceptively simple, the
contributions by the publisher leave
much to be desired. When a pub-
lisher undertakes the presentation of
a work by a distinguished author,
whose native tongue, moreover, is not
English, he must bear the responsibil-
ity for careful editing and proof read-
ing, and the book falls down in these
respects. The typography of the
mathematical expressions suffers from
the use of identical fonts for principal
symbols and for superscripts and sub-
scripts  (with the exception of nu-
merics), resulting in unsightliness
everywhere and in confusion in some
places. Finally the index includes a
grand total of 50 entries and is next
to useless. Lichnerowicz’s beautiful
lectures deserve more care than that.
Regardless of these shortcomings,
Lichnerowicz’s lectures will be a valu-
able addition to the bookshelves of
those who are concerned with the fun-
damental aspects of the systems of
equations of relativistic theories,

* ¥ *

The reviewer is professor of physics at
Syracuse University and specializes in
general relativity.

Will they ever learn?

FUNDAMENTALS OF MATHEMATI-
CAL PHYSICS. By Edgar A. Kraut.
464 pp. McGraw-Hill, New York,
1967. $11.00

by Garrison Sposito

If one argues that a course on mathe-
matical physics at the undergraduate
level should contain nothing the phys-
ies major has seen in depth before but
everything he is likely to meet in ad-
vanced theoretical courses, the prob-
lem of writing the appropriate text-
book simplifies considerably. For it
follows in the most direct manner from
this premise that the textbook must
contain expositions of vector calculus,
matrix algebra, the theory of functions
of a complex variable, Fourier series
and transforms, and linear differential
equations, The book most certainly
will not contain anything on distribu-
tions, integral equations, Hilbert
spaces, or groups and their representa-
tions. These subjects would appear to
be of small value in teaching electro-
magnetic theory and quantum physics
at the undergraduate level; they
belong to an ethereal world too devoid
of pertinent application and too re-
plete with abstract formalism to sup-

port the edifice of basic physics. Or
so the myth goes,

Fundamentals of Mathematical
Physics is here to compound the myth
since it represents still another version
of the Compendium of Hard Analysis.
It is written for the customary one-se-
mester course at the junior level al-
though enough material has been put
in, purposefully, for a year of study.
The language of the book is, in gen-
eral, careful and clear, and the exposi-
tion is quasi-rigorous, as it should be.
Each chapter displays a number of ex-
amples relevant to physics and offers
many problems at all levels of diffi-
culty,

The first three chapters deal with
vectors in three-space and with matri-
ces. The presentation of the former,
admittedly a tiresome task, has a little
of the color of linear algebra but rele-
gates the Levi-Civita symbol (under
an unusual alias) to a problem, thereby
forsaking the chance to derive rather
than merely verify the vector identities.
Needless to say, the latter are thrown
out with an admonition to memorize
them, a practice instantly reduced by
the use of the Levi-Civita symbol to
the status of the proverbial lactic
glands on the male swine. The chap-
ter on matrices is well written and
extends to a discussion of the eigenval-
ue problem and some of the vicis-
situdes of tensor algebra.

Two chapters then follow on analy-
tic functions and Fourier transforms.
The discussion of the former subject is
characterized by an interesting histori-
cal slant, in that the methods of Cau-
chy and Riemann are considered quite
separately. Unusually much is made
of the notion of Riemann surface, and
the residue theorem is stressed as a
means for evaluating integrals. The
chapter on transforms is introduced in
the vernacular of Fourrier series. The
analogy between these and the decom-
position of a vector in three-space is
made, but not to the extent that ortho-
gonal functions are called basis vectors
or said to span a Hilbert space. There
is a remark on the square integrability
of orthogonal functions, but its physi-
cal significance is erroneously claimed
to be that it leads to strictly finite en-
ergy eigenvalues.

The last part of the book deals with
the subject of linear differential equa-
tions. Special functions, Sturm-Liou-
ville equations, Green’s functions and
the methods of solution involving
transform techniques are considered
meticulously and completely. The

Want more

FREEDOM
in your
next job?

We're not referring to “come-and-go-
as-you-please” freedom. We mean
freedom of the mind — freedom to
think and apply — freedom to deive,
to discover, to create.

Nowhere, except in research, can
engineers and scientists at any level
be so free to exercise their special-
ized talents. And only in a complete
research environment, as at Battelle,
will you find the stimulation that
comes through association with col-
leagues of stature in other fields.

Battelle, as the world's largest inde-
pendent research organization, has a
constant flow of projects for govern-
ment and industry involving all dis-
ciplines in both the hard and soft
sciences.

If your present job imposes mental
frustrations that hamper your profes-
sional growth, find out if one of the
Battelle Laboratories can offer you
the research opportunity you seek.

We suggest a letter and detailed
resume about yourself to either:
Mr. L. G. Hill, Employment Manager,
Battelle-Columbus; or Mr. E. P.
Galbraith, Manager Employment,
Battelle-Northwest.

BATTELLE

BATTELLE MEMORIAL INSTITUTE

i
~ BATTELLE-NORTHWEST

" P.0. BOX 999/ RICHLAND, WASHINGTON 99352

Equal Opportunity Employers

PHYSICS TODAY < APRIL 1968 = 105



