
have been avoided: the author has
deliberately chosen (and so states) to
use a language unfamiliar to physi-
cists; perhaps this is really for the best,
but one badly needs an occasional
translation here and there! The sec-
ond failing has no justification: the
book is incredibly sloppily put togeth-
er. Subscripts, symbols, words, equa-
tions, references, index, titles, tables-
all are garbled far too frequently!
(Even theorems are not immune:
we have the ludicrous example of a
"nonparameter subgroup.") The
sloppiness is primarily typographical
garbling, but not always: for example
many key concepts are never defined,
products of groups are not dis-
tinguished notationally from product of
sets, etc. One long calculation is pre-
sented, in laborious detail—but the
concluding, and essential, steps are
inexplicably omitted. This unneces-
sary carelessness greatly limits the
book's usefulness.

Hermann's occasional views on
physics should not go unchallenged

Of skeletons and
electron flows

ELECTRON DYNAMICS OF DIODE
REGIONS. By Charles K. Birdsall,
William B. Bridges. 270 pp. Aca-
demic Press, New York, 1966.
$10.00

by J. Arol Simpson

Every family has skeletons in their
closets and the family of electron phys-
icists is no exception. The fact that
our knowledge of the details of time-
dependent electron flows is restricted
to one dimensional model calculations
is something most of us would like to
forget. The authors of this book are
engineers, and facing the hard facts of
the real world, they cannot forget and
do us a real favor by casting light into
this dark corner, "telling it like it is."

They lead us from the general con-
cepts of time dependent flow down
the dusty corridors of linear space-
charge theory until we are brought
face to face with the terrors of nonlin-
ear onsets of instability, nonuniform
field distributions, crossed-field gaps,
and multivelocity streams. The only
cheerful note I personally can find is
that they demonstrate that the solid-

either. Consider this astonishing re-
mark (page 134, repeated on page
137): "In general, quantum mechan-
ics has a formal structure parallel to
that of classical mechanics, but in
principle, having nothing to do with
it." (The italics are mine.)

Despite these criticisms, which may
be taken as fore warnings, the book
does contain a great deal of very val-
uable information, much more access-
ible than can be found elsewhere; it
can definitely be recommended to
theoretical physicists with a good
knowledge of group theory. The ma-
terial is so important, in fact, that it is
hoped that a second edition be consid-
ered, or even that other mathemati-
cians be encouraged to try to do
better.

Lawrence C. Biedenharn is a professor at
Duke University in theoretical physics.
His research interests include nuclear
physics and the application of symmetry
techniques to particle theory.

state people also face these horrors.
The authors never lose heart and

present their material in calm, direct
prose, and although the work is
mathematical in nature they are not
afraid to use words when they serve
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Physics Texts
for College Courses

PHYSICAL SCIENCE, Second Edition
Donald S. Allen, State University College, Albany;
and Richard J. Ordway, State University College,
New Paltz, New York. Available January, 1968.

A complete rewriting, and new format, organization,
and presentation of illustrations combine to make
this edition almost a new book. Four chapters have
been added on nuclear physics, organic chemistry,
space exploration and oceanography.

MODERN COLLEGE PHYSICS, Fifth Edition
Harvey E. White, University of California, Berkeley.
1966, 784 pages, $10.75.

This popular introductory physics text has been
extensively revised in the fifth edition. The main
objective of the author has been to unite under one
cover the elementary principles of classical physics
and branches of modern physics.

ELEMENTS OF PHYSICS: An Introduction, for
Students of Science and Engineering
Robert F. Kingsbury, Bates College. 1965,630 pages,
$9.75.

ELECTRICITY AND MAGNETISM
Bernhard Kurrelmeyer and Walter H. Mais, both of
Brooklyn College. 1967, 496 pages, $12.75. Uni-
versity Physics Series.

AVAILABLE SOON IN A
NEW SEVENTH EDITION

INTRODUCTION TO ASTRONOMY
By the late Robert H. Baker, and Laurence W. Fred-
rick, The University of Virginia. Available Decem-
ber, 1967, approximately 400 pages, about $6.95.

Dr. Fredrick has thoroughly updated and revised
this book, but has still maintained Baker's simple
style and successful organization. Many new topics
of current importance, such as radio astronomy and
quasi-stellar sources, have been integrated into the
text. Cosmology, space astronomy, and a broad
view of the general growth of astronomy as a
science have been incorporated into a final chapter.
Tables have been updated, and listings, such as
eclipse predictions, have been extended to include
future dates.

A glossary, new to this edition, will be a helpful stu-
dent aid. An instructor's manual will be available
upon adoption.

Send for your on-approval copies.
Write College Department,

Cornell University Press

"Time is a sandpile
we run our fingers
in."—CARL SANDBURG

Eminent Physicists consider other views in—

THE NATURE
OF TIME

Edited by T. GOLD, with the assistance of D. L.
SCHUMACHER. This volume captures the sub-
stance and the flavor of a conference of leading
physicists held at Cornell to discuss the phenome-
non of time and to examine the possible ways of
measuring and defining it. Contents include es-
says on such subjects as: Absorber Theory of
Radiation, Time-Symmetrical Electrodynamics
and Cosmology, Geodesies in Godel's Universe,
Three-Dimensional Geometry as a Carrier of In-
formation about Time, The Instability of the Fu-
ture, Observation and the Direction of Time, etc.
35 figures. 260 pages. $8.75

JOHN DALTON
AND THE ATOM
By FRANK GREENAWAY. "From this well-
documented and yet concise book John Dalton
emerges as the unusually gifted amateur who
succeeded in changing the course of the physical
sciences by asserting the validity of the old atomic
conception. . . . The book is warmly recom-
mended."— Physics Today. Frontispiece, 10 il-
lustrations. 256 pages. $6.95

Cornell University Press
ITHACA, NEW YORK 14850
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the purpose better than equations.
Soattered through the book are a num-
ber of well chosen problems and exer-
cises that allow the reader to test his
understanding of the material or to
explore interesting sidetracks. In this
and other ways the book reflects the
teaching experience of the authors,
and I recommend it to those seeking a
text for the opening of a senior or gra-
duate course in microwave devices.

I also recommend it to all who work
or would like to work in electron dy-
namics and desire a solid background
in the field.

/. Arol Simpson is chief of the electron
physics section, NBS, and for some time
has been struggling with the problems of
low-voltage, high-current electron optics.

Shape of the earth
THEORY OF SATELLITE GEODESY:
Applications of Satellites to Ge-
odesy. By W. M. Kaula. 124 pp.
Blaisdell, Waltham, Mass., 1966.
$5.75

by Robert E. Street

Satellite geodesy is one of the very ac-
tive fields of modern scientific re-
search. It was born with the space
age and has become the newest tool of
the geodeticist in his continuing effort
to determine the exact shape of our
earth. Classical potential theory can
be used to derive a series expansion
for the gravitational potential of an ir-
regularly shaped body of unknown
density distribution with zonal and
tesseral harmonic coefficients. Obser-
vations of close earth satellites can
then be used to determine the numeri-
cal values of these coefficients.

The present brief monograph de-
rives the mathematical expressions
needed and this it does carefully and
in sufficient detail. It discusses the
effect of other phenomena such as ra-
diation pressure, lunar-solar effects
and atmospheric drag. The statistical
problem of the reduction of observa-
tions is covered and finally there is a
brief treatment of recent results. The
difference in numerical values of the
coefficients obtained by different ob-
servers points up the difficulties.

The advanced undergraduate with
a good knowledge of calculus and the

elements of celestial mechanics should
find this book a very good, relatively
easy introduction to the field. For
more detail and numerical procedures
he can then turn to the references
given.

The reviewer is professor of aeronautics
and astronautics at the University of
Washington.

For statistical experts
ADVANCES IN CHEMICAL PHYSICS,
Vol.11. I. Prigogine, ed. 406 pp.
Interscience, New York, 1967.
$17.75

by Kurt E. Shuler

Volume 11 of Advances in Chemical
Physics, like its immediate predeces-
sor, is again a topical volume, devoted
to equilibrium and nonequilibrium sta-
tistical mechanics. The equilibrium
part deals with point defects in solids,
dense ionic systems and simple
mixtures based on the average poten-
tial model. The nonequilibrium part
treats relaxation and transport proper-
ties of electrolytes, nuclear paramag-
netic relaxation in solids and general-
ized Boltzmann equations in the style
of Bogoliubov, Choh and Uhlenbeck,
Cohen and Prigogine.

As I wrote in my review of volume
10 of this series, a topical volume of
reviews serves a useful purpose in
bringing the reader almost up to date
on the development and present status
of some specialized field. To serve
such a purpose, the articles must be
authoritative and well written. This
objective has certainly been met in
this volume.

This book deals with a number of
special topics in statistical mechanics
and appears to be addressed primarily
to active researchers in these fields
and their graduate students. Four of
the six articles are by members of the
"Brussels school" and there is conse-
quently a high density of diagrams and
Fourier coefficients. Maybe the
"Kirkwood school" will be stimulated
to exercise its right of reply.

One unhappy note should be men-
tioned. The references in the various
papers go only through 1964. The
work of the last 2.5 years is not cov-
ered. Several important new develop-

RESEARCH PHYSICIST
FOR AUSTRALIA

The leading Australian sci-
entific research organization
has a vacancy for a Research
Physicist in its Division of
Chemical Physics, at new
laboratories near Melbourne,
Victoria.

The vacancy is for a Ph.D.,
preferably in Physics, or a
chemist with physical experi-
ence, but an applicant with
post-graduate research ex-
perience and proved re-
search ability would be con-
sidered. The appointee would
be attached to the Mass Spec-
troscopy Group of the Divi-
sion, and would conduct re-
search initially into the de-
velopment of high efficiency
ion sources and the ion optics
of mass analysing devices
(magnetic, monopole, or quad-
rupole).

The position offers excel-
lent prospects for a man with
the required qualifications
seeking a career in a new en-
vironment where he will find
well-equipped laboratories
and distinguished research col-
leagues. Depending on quali-
fications, the initial appoint-
ment will be made within the
salary ranges of Research
Scientist, $5,250—$6,622 p.a.
(Australian currency) or Sen-
ior Research Scientist, $6,892-
$7,974 p.a., and promotion to
a higher classification is de-
termined on merit. Air or sea
fares to Australia will be pro-
vided for the successful ap-
plicant and his family.

Interested applicants should
write, sending resume* and the
names of up to four profes-
sional referees, to:

Scientific Attache,
Australian Embassy,
1735 Eye Street, N.W.,
Washington, D.C. 20006

from whom further details of
the position and of the Divi-
sion of Chemical Physics may
be obtained.
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