
er's generalization of Rayleigh's per-
turbation theory and, most unfortun-
ately, the occasion of his first use of
the term "wave mechanics."

It does appear that Wave Mechan-
ics would have been more valuable if
its reprinted papers had been left in-
tact and if its introductory chapters
had been less esoteric. As things
stand undergraduates probably will
not get through the advanced classi-
cal and quantum mechanics in the in-

' troduction, and the historically
: minded will probably reject the unex-
: plained editing. The book might,
:: however, serve profitably as abbrevi-
; ated history for some readers.

Garrison Sposito is an associate professor
of physics and mathematics at Sonoma

i State College, Rohnert Park, California.

Math with referents in reality

PARTIAL DIFFERENTIAL EQUA-
TIONS OF MATHEMATICAL PHYS-
ICS, VOL 2. By A. N. Tychonov, A. A.
Samarskl. Trans, by S. B. Radding.
621 pp. Holden-Day, San Francisco,
1967. $1(L75-

£ by JOSEPH GILLIS
m The second, volume of this excellent

textbook very properly continues
from where the first volume ended.

I-,. Whereas volume 1 was devoted large-
, ... ly to problems involving only one or
u two space variables, most of the work
,, in this new volume is on three-dimen-
J', sional problems.

The theoretical work presented is
/mainly standard and covers most of

: "'I what anyone could require in a book
1":" of this type. Elliptic, parabolic and

.̂.. hyperbolic equations are dealt with
°**J and all of the usual methods are ex-
lSti: plained. A notable feature of the book
'*** is that problems are always shown
'^'against their specific physical back-
r-'- grounds. No equation is presented out

of the blue. Not only is the physical
. meaning of the equations always kept

..in the forefront, but the authors also
"make a point of emphasizing the in-
^..tuitive physical content of the solu-
t i ons . In this wav the mathematics is
\ never allowed to stray far from intui-

r^tion, and, moreover, this control is
^ never achieved at the expense of
^mathematical rigor. Indeed the man-
# ner in which exact and careful martle-
ts matics is combined with physical in-

sight recalls some of the great classics
,0, of applied mathematics.

Another noteworthy feature is the
selection of examples. Here again, as
in the first volume, the authors have
managed to illustrate the work with
problems of live and actual interest.

The last section contains a reason-
ably broad presentation of some of the
more commonly met special func-
tions. This section contains nothing
terribly new7—except to those who
have yet to learn of Tchebycheff-Her-
mite and Tchebycheff-Laguerre poly-
nomials, Buniakowsky's Inequality,
and so forth.

Taking everything together the two
volumes constitute as good a textbook
as one could wish of basic "mathe-
matical methods of classical physics,"
and it can certainly be extremely use-
ful to both teacher and student. Nev-
ertheless I am mildly puzzled by an
incidental problem. The entire book
(both volumes) was translated into
English by Robson and Basu and pub-
lished in a single volume by Perga-
mon in 1963. The book under review7

now completes an almost identical
translation of the same work. We have
learned to accept the population ex-
plosion of scientific textbooks, but do
such secondary detonations really
serve any useful scientific purpose?

a o #

Joseph Gillis is professor of applied math-
ematics at the Weizmann Institute of Sci-
ence, Rehovoth, Israel.

Operational thermodynamics

THERMODYNAMICS: AN INTRO-
DUCTION. By Rubin Battino, Scott
E. Wood. 330 pp. Academic Press,
New York, 1968. $5.95

by JAMES B. KELLEY

Although the authors of this new text
in thermodynamics disclaim any in-
tention to relate to a particular dis-
cipline, it is obvious that their own in-
terests quite clearly make the book of
particular interest to the chemist.
This is not to say that it would not be
useful to the physics or mathematics
student, but rather that it has special
relevance to chemistry and chemical-
engineering students. The book, writ-
ten when both authors were at the Il-
linois Institute of Technology, is to
be used at the "second year of phy-
sics" level.

In keeping with a trend started
some time ago by authors of mechan-
ics, electricity and magnetism texts,

FOR CLASSROOM
OR LABORATORY

X Band
Compact
Sensitive

• Economical
• Easy to use

The Mlcro-Now Model 810 puts a
practical X band electron spin
resonance spectrometer within the
reach of even the most limited
budget. Supplied complete ex-
cept for magnet, magnet supply,
and lock-in amplifier—which are
often already available.

Price (less cabinet) $1900.00

today

OTHER
MICROWAVE
INSTRUMENTS

Oscillator Synchronizers
• Klystron Stabilizers

• Microwave Oscillators
• Frequency Multipliers

• Microwave Receivers
• Stabilized Sources

See us at Booth 18
Spring APS Show,
Washington. April 28 - May

Micro-Now
instrument Co., Inc.

Area Code 312 — 282-0846

6124 N. Pulaski Rd., Chicago 60646
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New from HRW...
MECHANICS
Wallace Arthur and Saul K. Fenster,
both of Fairleigh Dickinson University

This intermediate approach
for students of physics and
engineering features a sys-
tematic development from a
single particle to a collection
of particles and rigid and
deformable continua. To il-
lustrate the universality of
mechanics and the unity of
science, the authors apply
the laws of mechanics to a
variety of systems (atomic,
electromagnetic, nuclear).
They emphasize the recur-
rence of certain formulations
such as the wave equation,
the differential equation of
the linear oscillator, and the
differential equation that de-
scribes first order processes.
March 1969 / 640 pages /
$12.95 (tent.)

EXPLORATION OF THE
UNIVERSE, Second Edition
George O. Abell, University of
California, Los Angeles

This descriptive account of
both astronomy and the
methods by which astronom-
ical information is obtained is
designed for the liberal arts
student. More than 30 pages
of full-color photographs are
in this edition. April 1969 /
736 pages / $12.95 (tent.)

EXPLORATION OF THE
UNIVERSE, Brief Edition
George O. Abell

Technical and highly special-
ized sections have been elim-
inated from this shortened
version of Exploration of the
Universe. May 1969 / 480
pages / $9.95 (tent.)

THERMAL PHYSICS
Edward A. Desloge, Florida State
University
The author combines the pos-
tulational approach to ther-
modynamics with the more
standard historical approach
by first using a molecular pic-
ture to obtain a set of postu-
lates and then reexamining
these postulates from a his-
torical point of view. 1968 /
384 pages / $9.95

INTRODUCTION TO
MODERN OPTICS
Grant R. Fowles, University of Utah

The first part of the book cov-
ers physical optics; the second
half treats the quantum as-
pects. 1968 / 320 pages /
$11.95

Holt, Rinehart and Winston, Inc.
383 Madison Avenue, New York, New York 10017

Blaisdell Publishing
Company

a division of Ginn and Company

275 Wyman Street
Waltham, Massachusetts 02154

PHYSICS: ITS STRUCTURE
AND EVOLUTION
William A. Blanpied, Case Western Reserve University.
This book surveys a few meaningful ideas about physics to college
students who do not anticipate being directly concerned with the sub-
ject during their professional careers. It presents physics from a
physicist's point of viewr showing that physics is an exciting, living
discipline which represents one of the most profound achievements of
the human intellect. May 1969

MECHANICS
O. R. Skinner, University of Saskatchewan.
This text presents a thorough discussion of the fundamental concepts
of mechanics from a modern viewpoint and demonstrates the applica-
tions of these concepts. A previous or concurrent course in Calculus is
essential. Ample problems follow each subsection and chapter.
1969 744 pages illus. $14.50

BASIC PHYSICS
Kenneth W. Ford, University of California, Irvine.
Basic Physics is intended for a one-year course in physics for students
who are intelligent and curious about science, but not necessarily
proficient in mathematics. The book is organized in the main about
the great theories of physics—mechanics, thermodynamics, relativity,
electromagnetism, and quantum mechanics.
1968 968 pp. illus. $11.75
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there is an introductory chapter in
mathematics—in this case, the sec-
ond chapter. However, it is not vec-
tor analysis that is treated but partial
derivatives, line integrals and so
forth. The chapter can easily be
skipped and used solely as an appen-
dix or reference source if the student's
mathematical background is suffi-
cient. After chapter two the usual top-
ics found in textbooks written for this
level are covered.

There is one difference that the au-
thors explain in their first chapter,
which deals with basic definitions.
Battino and Wood use what they call
the "operational'* approach whereby
"a word used to describe a phenome-
non observed in nature has meaning
only with reference to the phenome-
non itself . . ." Whether or not this ap-
proach will have its full effect on the
student will, to a great extent, depend
on the teacher. Certainly it is an inter-

. esting and commendable modern
method.

Although all the mathematics are
present, there is a real and successful
effort to devote time and space to
physical discussions. This is particu-
larly well done in the use of simple
and clear diagrams and discussion of
experiments. The chapters on heat

_ and work serve as good foundations
for the following chapter on the First
Law. A brief chapter is devoted to
the "porous-plug" (Joule-Thomson)
experiment, and this coverage appears
worthwhile. The succeeding chapters,
on the Second Law, entropy, and so
on, cover the material with consider-
able clarity. If the instructor would like
to introduce the student to kinetic the-
ory or a few concepts in statistical
mechanics, the Battino-Wood book is
not for him; as a text in what might be

: called classical thermodynamics with
some chemical overtones, however,
this is a worthwhile book to examine
carefully. There are ample problems
with answers supplied.

o o o

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

Revolution in analytical chemistry

PRACTICAL X-RAY SPECTROMETRY.
By Ronald Jenkins, Johan L. de
Vries. 182 pp. Springer-Verlag, New
York, 1967. $7.80

byH.A.LIEBHAFSKY

Physics is revolutionizing analytical

chemistry. Not the least important as-
pect of this revolution is the use of
emitted x rays for the determination
of all but the lightest elements. Short-
ly after World War II the precise
measurement of x-ray intensity be-
came an easy routine, and analytical
chemists came to realize that they
could turn to good use the simplicity
of x-ray spectra. Applications of x-ray
methods soon multiplied. They were
accompanied by similar applications
drawn from experimental nuclear
physics and by the development of
new equipment, of which the elec-
tron microprobe is perhaps the out-
standing example. Now the computer
is beginning to make itself felt, and
the end is not in sight.

Among the many recent books that
deal with x rays in analytical chemis-
try, Practical X-Ray Spcctromctry
distinguishes itself by the emphasis it
puts on practical problems "as op-
posed to the multitude of success
stones which regularly saturate the
scientific press." The authors are on
sound ground, and they no doubt ar-
rived there because of their exten-
sive experience. Associated with a
major international manufacturer of
x-ray equipment, Jenkins and de
Vries have, over several years, trained
newcomers to the field, and they have
organized scientific meetings for
those physicists who are more exper-
ienced. The book is based on their lec-
ture notes.

The physicist will find some of the
subjects familiar, and others new. The
familiar: the physics of x rays, their
dispersion and detection, pulse-
height selection and the statistics of
counting. The new: matrix effects, the
determination of elements, sample
preparation and trace analysis—top-
ics that principally concern the ana-
lytical chemist. For an impression of
the authors' approach, consider the
treatment of x-ray dispersion by crys-
tals (Bragg reflection). The usual
treatment is augmented by three ex-
tensive and critical tables that deal
with six geometric arrangements of
spectrometers, with analyzing crys-
tals, and with comparative intensi-
ties obtained with five crystals for x
rays of long wave length; these crys-
tals are useful in the (difficult but
rapidly growing) determinations of
elements as light as fluorine. In addi-
tion the effects of the general condi-
tions of the crystals, of changing tem-
perature, of the emission of character-
istic lines bv the crystals and of

"Each football player is
represented by an X. The
team is represented by
eleven 'particles'..."

Liberal arts students are
accustomed to working
with models.

Introductory
Physics:

A Model Approach
By Robert Karplus

University of California, Berkeley

April 1969/518 pages

INTRODUCTORY PHYS-
ICS: A Model Approach,
by Robert Karplus, is a
unique new text for one-
semester liberal arts phys-
ics. Dr. Karplus stresses
models rather than mathe-
matics. He exposes as mod-
els the approximations we
use every day, and success-
fully relates scientif ic
theories to the student's ex-
perience, using examples
like the one given above.

Throughout, emphasis is
placed on the tentative na-
ture of scientific explana-
tions, so that the non-major
is engaged on historical and
philosophical levels.

Mathematical material is
carefully kept to a minimum,
and the sequence of topics
is such that the student is
not immediately confronted
with discouraging algebra
and abstractions. (For ex-
ample, Newtonian mechan-
ics is reserved until the lat-
ter part of the text.)

INTRODUCTORY PHYS-
ICS: A Model Approach
is written for one-semester
courses, and for two-semes-
ter courses when expanded
with readings from the ex-
tensive bibliography.

RESERVE YOUR
EXAMINATION COPY NOW!

g k W.A. BENIAMIN, INC.
$g TWO PARK AVENUE
'*'*** NEW YORK, N.Y. 10016
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