
to him that, if one demanded that the
full weak currents, including the
strongly interacting particles, obeyed,
or were made to obey, the same alge-
braic relations as the leptonic currents,
then this could constitute a new inter-
pretation, or definition, of the univer-
sality of the weak interactions. More-
over since these commutation relations
are nonlinear—the commutator of two
currents is proportional to a third—
they might be used to set the scale
of the effective coupling constants in
the various weak processes relative to
the constant that governs muon decay,
the only decay that involves leptons
alone. From these fundamental and
elegant ideas has come the whole ex-
plosive development of current alge-
bras that is the subject of two books
discussed in this review: Current
Algebras and Their Applications by
Bruno Renner, who was at Cambridge
University in 1966 when he gave the
lectures on which his book is based,
and Current Algebras and Applica-
tions to Particle Physics by Stephen
Adler and Roger Dashen of the In-
stitute for Advanced Study, Prince-
ton, N. J. All three authors have
been active workers in this field, and
Adler and Dashen are responsible for
several interesting recent develop-
ments. The most notable develop-
ments are the Adler-Weisberger sum
rule, which is the quantitative ex-
pression of Gell-Mann's idea of using
the commutation relations to set the
scale of the coupling constants, and
the Dashen-Gell-Mann attempt to find
a complete phenomenological model
of hadrons by studying matrix ele-
ments of current commutators between
states with infinite momenta.

Both books cover about the same
material. Neither one is, strictly
speaking, useful for what Renner re-
fers to as the "uninitiated reader."
Renner provides, however, a brief in-
troductory chapter in which he
sketches the highlights of such basic
notions as SU(3) and the quark model.
This chapter is probably not enough
of an introduction to be really useful
to someone coming to these notions
for the first time. Renner also gives
a bibliography that covers the rele-
vant papers up to approximately the
spring of 1967. Renner's list includes
no less than 516 papers and is a
testimony to the sort of gold mine
that this field has been to otherwise
unemployed theoretical physicists.

Adler and Dashen are more selec-
tive and give a bibliography of about

60 papers. In addition 22 papers—
the cremc dc la crdme—are repro-
duced in the book. Many of them,
like the Gell-Mann-Levy paper of
1960 on PCAC, appear, like good
wine, to have improved with age. In
some cases the authors of these papers
have added footnotes and corrections
to the originals. Such an opportunity
for second thoughts on one's physics
papers is rarely available in this life.
Adler's and Dashen's text—about 200
pages worth—is a model of critical
exposition in theoretical physics. A
reader who works through it care-
fully will have a relatively complete
grasp of the status of current algebras,
at least as it was a year ago.

Both books suffer, as do all books
in physics that deal with current
events—no pun intended—from the
inevitable time lapse between the
time the book is written and the time
it is published. With these books
much has happened in this dynamic
field in a year. There have been the
Weinberg sum rules, the phenomeno-
logical Lagrangians, and the algebra
of fields, all of which will, no doubt,
be included in the next edition. Even
so, when one is able to obtain the sort
of synoptic view of this field that these

Fields, forces and material media
ELECTRODYNAMICS OF MOVING
MEDIA. By Paul Penfield Jr, Her-
mann A. Haus. 276 pp. MIT
Press, Cambridge, Mass., 1967.
$12.50

by James B. Kelley

At the very outset, it should be noted
that Paul Penfield and Hermann Haus
do something almost no authors ever
take the trouble to do; in an excellent
preface, precise introduction and fine
concluding chapter, they tell why the
book is being written, what questions
are involved and at whom the book
is aimed, and give a general review of
the literature followed by a first-rate
list of references. As the authors
point out, no really complete survey
of literature in electrodynamics could
ever be given in a book of this size
or scope. But if such books as this
served no other purpose than to bring
up to date work in a field of speciality,
particularly one so fundamental as this
one, they would be worthwhile con-
tributions. Of course this book does
more.

For one thing, it concerns itself with

books give, one is led to wonder what
it all means. Are the currents really
the fundamental objects (a view that
has been taken to its logical limit by
Hirotaka Sugawara and others who
attempt to construct the stress tensor
of the world out of products of weak
currents), or are the currents really
a superficial manifestation of an un-
derlying stratum of vector mesons (a
view taken by T. D. Lee and others),
many of which have not yet been
found? In these matters theorists may
well be in the somewhat passive posi-
tion of the secretaries in William
Wotton's description of Sir Francis
Bacon: "My Lord Bacon was the
first Great Man who took much pains
to convince the World that they had
hitherto been in a wrong Path, and
that Nature herself, rather than her
Secretaries, was to be addressed to by
those who were desirous to know
much of her Mind."

Jeremy Bernstein is professor of physics
at Stevens Institute of Technology. He
is a frequent contributor to The New
Yorker Magazine and is the author of the
recently published Elementary Particles
and Their Currents (W. H. Freeman &r
Co., New York, 1968).

the dispute between Lan Jen Chu at
MIT and others concerning his formu-
lation of electrodynamics of moving
media. It also develops new ma-
terial in several areas, notably in con-
nection with Hamilton's principle and
a new "principle of virtual power."
The development of the material in
the first few chapters is not much dif-
ferent from other developments of
similar material. As the authors
point out, however, this must be done
as part of the necessary background.

In chapter 3, after giving us the
usual basic Maxwell equations and
the principles of conservation of mo-
mentum and energy, the authors dis-
cuss the so-called "Minkowski" (1908)
and "Chu" (1960) formulations. The
conclusions they reach on these two
formulations is that they are essen-
tially equivalent to their field predic-
tions for E and H fields outside a
polarized body even though they pre-
dict different fields inside the polarized
body. Since these fields cannot be
subjected to direct experimental veri-
fication, the differences are of lesser
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Books For The Physicist From McGraw-Hill • • • i

ESSENTIAL MATH FOR THE SCIENCES:
ALGEBRA, TRIGONOMETRY AND VECTORS
Arthur Beiser, Formerly Professor of Physics, New
York University. Available Fall.
The purpose of this book is to provide the science
student with an understanding of the basic tools of
mathematics necessary to his understanding and
appreciation of science.

FUNDAMENTALS OF
ELECTRICITY AND MAGNETISM, Second Edition
Arthur F. Kip, Professor of Physics, University of
California. Available Winter.
This book is designed for a first course in classical
electronic and magnetic theory for a second-year
students of physics, engineering, and chemistry,
emphasizing both the theoretical and the experi-
mental. Instructor's Manual will be available.

QUANTUM MECHANICS, Third Edition
Leonard I. Schiff, Professor of Physics, Stanford
University. International Series in Pure and Applied
Physics. Available Fall.
This widely used and respected text for first gradu-
ate courses in quantum mechanics is now thor-
oughly updated. Its purpose remains to explain
quantum mechanics, mathematical formalism, and
present the concepts and methods of this science.

PARTICLE PHYSICS:
THE HIGH ENERGY FRONTIER
M. Stanley Livingston, National Accelerator Labo-
ratory, McGraw-Hill Paperbacks in Physics Series.
256 pages, $3.25 (soft-cover), $5.50 (clothbound).
This book provides an introductory survey of the
field of particle physics, with the experimental ob-
servations justifying these concepts, introducting
terminology essential to further study.

INTRODUCTION TO QUANTUM MECHANICS,
Second Edition
P. T. Matthews, Professor of Physics, Imperial Col-
lege, University of London. Available Fall.
This text provides an excellent elementary intro-
duction to quantum mechanics, emphasizing physi-
cal principles and minimizing mathematical for-
malism.

PRACTICAL PHYSICS
G. L. Squires, Professor of Physics, Cambridge
University. Available Fall.
A brief, supplementary text containing a well writ-
ten summary of statistical theory and data analysis,
with emphasis on design of experiments.

PHYSICS OF
NEGATIVE VISCOSITY PHENOMENA
Victor P. Starr, Professor of Meteorology, Massa-
chusetts Institute of Technology. McGraw-Hill
Earth and Planetary Science Series. Available Fall.
First available discussion in book form of the ex-
istence of a negative turbulent viscosity in fluids,
simplified for the reader with no special compe-
tence in hydrodynamics. Text accompanied by
notes and references.

LIGHTENING
Martin A. Uman, Fellow Physicist, Westinghouse
Research Laboratories. Available Winter.
The only modern book currently available present-
ing a balanced up-to-date coverage of the causes
and effects of this natural phenomenon, offering
extensive references and related research material.

SOLID STATE BIOPHYSICS
S. J. Wyard, University of London. Available Winter.
This book introduces the recent research done
involving the application of new physical tech-
niques such as electron spin resonance, spectros-
copy, dielectric measurements, the Mossbauer
effect and the laser to medicine and biology.

QUANTUM PHYSICS:
BERKELEY PHYSICS COURSE, VOLUME IV
Eyvind H. Wichmann, Professor of Physics, Univer-
sity of California at Berkeley. Available Winter.
Reflecting the aims of the Berkeley Series, this in-
troductory text attempts to acquaint the reader with
the characteristic phenomenon of quantum phys-
ics. Intuitive physical reasoning is stressed rather
than mathematical complexities.

MATHEMATICAL METHODS IN
PHYSICS AND ENGINEERING, Second Edition
John W. Dettman, Professor of Mathematics, Oak-
land University. Available Winter.
Major changes in this second edition include mate-
rial on functional, Hilbert, and infinite dimensional
vector spaces, new sections on complex variables
and generalized functions, and doubling the num-
ber of exercises.

QUANTITATIVE MICROSCOPY
Robert T. De Hoff and Frederick N. Rhines, both of
the University of Florida. Available Fall.
This text presents a simple integrated experimental
method, based on a combination of geometry and
probability theories, for making microstructural
observations quantitative.

PRINCIPLES OF STELLAR EVOLUTION
AND NUCLEOSYNTHESIS
Donald D. Clayton, Rice University. 608 pages,
$22.50.
The aim of this book is to present clearly the basic
principles of stellar evoluation and introduce the
basic thermodynamic and astronomical concepts
governing research in this area.

QUANTUM MECHANICS AND PATH INTEGRALS
Richard P. Feynman and Albert R. Hibbs, both of
the California Institute of Technology. 384 pages,
$12.50.
This book is intended to supplement a first-year
course in quantum mechanics, and to broaden the
physicist's familiarity with this subject. It is also a
source book for the path integral techniques de-
veloped by R. P. Feynman.

McGRAW-HILL BOOK COMPANY
I 330 West 42nd Street, New York, New York 10036
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importance. Essentially the difference
is that Minkowski assumes the same
form for Maxwell's equations in mov-
ing media as for stationary media,
while Chu showed that although his
formulation and Minkowski's agreed
in predicting electric and magnetic
fields in vacuum, there were large
nonrelativistic differences in the two
force expressions.

The principle of virtual power,
which the authors have developed,
and which is based on the principle
of virtual work, is described in chapter

4 for nonrelativistic cases, and illus-
trated with two previously considered
problems: inviscid fluid with no heat
flow and a quasi-static electric-field
system. This principle is then ap-
plied to new problems for which solu-
tions are not known, and the results
worked out. The following chapter
treats the relativistic principle of
virtual power and some of the same
problems as the previous chapter.
There is also a good section on four-
dimensional notation.

Hamilton's principle is discussed in

chapter 6, and several formulations—
Minkowski, Chu, Amperian and Boffi
—are compared in some detail in chap-
ter 7. As was noted at the outset
chapter 8 is a very concise, interesting
review and appraisal of electrody-
namics literature: This is extremely
valuable. Though the book is not a
text it may be used as a graduate sup-
plement.

James B. Kelley, professor of physics at
Marquette University, specializes in elec-
tromagnetism and electrodynamics.

Theory of strong interactions
HIGH ENERGY COLLISIONS OF
ELEMENTARY PARTICLES. By
R. J. Eden. 298 pp. Cambridge
U. Press, London, 1967. $9.50

by Maurice Jacob

The scope of this book is actually not
as wide as its title may sound. It is
primarily devoted to the present analy-
sis and understanding of two-body, and
quasi-two-body, high-energy collisions
of hadrons, that is, strongly interact-

ing particles. Nevertheless this do-
main of particle physics has been an
extremely active one during the last
few years. There was therefore un-
doubtedly a need for a book that
would, at the same time, assess the
progress made and also serve as a
guide to the abundant and highly spe-
cialized literature for the student en-
gaging himself in this quickly develop-
ing field. This book certainly meets
this need. The very good introduc-

tion to the study of the analyticity
properties of collision amplitudes, and
then to Regge theory, makes it very
useful for any graduate student in-
tending to work in theoretical hadron
physics, but also for more senior physi-
cists engaged in other fields and wish-
ing to become acquainted with a good
mathematical introduction to their col-
leagues' vocabulary.

It should be stressed, though, that
all through the book a very strong

BUBBLE-CHAMBER TRACKS made with the Nimrod 7-GeV proton synchrotron at the Rutherford
High Energy Laboratory. This picture is said to contain "almost the whole of high-energy physics."
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