
views in some detail the underlying
ideas behind these approximations as
well as specific applications to indi-
vidual molecules. A chapter on per-
turbation and variation methods plays
a key role in this regard.

The book is suggested as a text for
a graduate course and indeed is based
on such a course as given by the
author. Such a course would not be
a first course in quantum mechanics.
The material is by no means elemen-
tary, at least in terms of most graduate
students. Nonetheless it is extremely
important and, in fact, might con-
stitute in large measure the essential
subject matter of a major part of
chemical physics. Thus it certainly
would be desirable to present it in a
graduate training program in chemical
physics, but of necessity late in the
program. In addition, because of the
close connection between experiment
and the molecular properties con-
sidered in this book, one would hope
that the student has a good under-
standing of the experimental aspect of
subjects such as susceptibility measure-
ments, nuclear magnetic resonance and
electron spin resonance. In short, this
book would most likely be suitable to
students as a text for a rather high-
level seminar in quantum mechanics as
applied to chemistry.

Credibility and quantum theory
ELEMENTARY QUANTUM ME-
CHANICS. By David S. Saxon.
420 pp. Holden-Day, San Fran-
cisco, 1968. $12.50.

by Garrison Sposito

The trouble with most expositions on
elementary quantum mechanics is that
they are just too classically minded.
It would seem that the latent umbilical
join with the beloved deterministic
worldvievv is entirely too strong for
authors to reveal, in any sense un-
clouded by paradox, that a matter
wave is really not very much like a
light wave or that the notion of tra-
jectory is simply irrelevant. Not that
they would intentionally demean the
preeminence of the quantum view or
knowingly engage in academic pa-
ternalism, of course, the reason is that
the correct description of physical
reality has turned out to be intricate
and abstract, and the common sense
it violates is extremely compelling and
simple. But the question is: Can we

For the trained person, the view-
point is different. For this more ad-
vanced audience, the author has pro-
vided a well written, extensive and
clear account of a diversity of differ-
ent but nol unrelated subjects. In
ibis regard, he has performed a useful
service and deserves high eommenda-
tion.

One of the possible future problems
for this book is thai the field it covers
is rapidly advancing. Therefore dis-
cussions ol approximation methods
and many specific calculations may
well become obsolete in the next sev-
eral years. The remedy for this would
be revision of the text from time to
time, and it is certainly hoped that
the author considers such revision a
Few years from now. The present
text indicates his high competence to
do this (ask. For the present, the
reader desiring a clear and complete
accounting of the growing interface
between molecular quantum mechan-
ics and observable electrical and mag-
netic properties of molecules would
be well advised to consult this work.

The reviewer is a member of the techni-
cal staff at the Science Center, Aerospace
and Systems Group, North American
Rockwell Corporation. He docs theore-
tical research in chemical physics.

expect our students to accept the
quantum view in the face of apparent
skepticism?

David Saxon's Elementary Quantum
Mechanics represents a highly reada-
ble, generally careful and most valiant
attempt to answer the question in the
affirmative. The book starts with four
introductory chapters that patiently
build the conceptual and mathematical
foundations necessary to the exhibi-
tion of Schrodinger's equation. The
discussion commences with a descrip-
tion of matter waves and state vectors,
then proceeds deftly to a cogent phys-
ical argument to introduce linear op-
erators into microscopic theory. The
mathematics is kept simple with
everything in one dimension and a
suppression of rigor on occasion.
Such simplification is generally com-
mendable, except, for example, when
one is led to think that the Dirac
"delta" is a strange but otherwise
legitimate function, that commutators

and the momentum operator many
sometimes be "pure numbers" rather
than multiples of the identity operator,
and that the momentum operator i.s
trivially Hermitian.

The next third of the book intro-
duces the Schrodinger eigenvalue
problem with excellent accounts of
one-dimensional motion for single-
and many-body systems and a modest,
il nol tenuous, description of quan-
tum-mechanical approximation meth-
ods. The discussion on dynamics is
done quite carefully (except for a
"proof" that one-dimensional bound
states are never degenerate) and is at-
tractively spiced with the formalisms
of the propagator and the construc-
tion operator. The chapter on ap-
proximation techniques however, i.s a
bit cumbersome to follow, in part be-
cause an incongruous section on ma-
trices is stuck into it. One has the
distinct and unfortunate impression
that in some way matrix quantum me-
chanics is necessarily connected with
approximation methods.

The last three chapters deal with
the Schrodinger eigenvalue problem
in three space, including a very satis-
fying treatment of angular momentum
and four dozen pages of selected ap-
plications. The applications are the
only ones in the book, as it is the au-
thor's contention that quantum theory
should confront grubby reality in sub-
sequent specialized courses on atomic,
nuclear, solid-state, and elementary-
particle physics. The subjects taken
up include the helium atom, scattering
theory (of course!) and the Dirac
equation.

Elementary Quantum Mechanics
can most certainly be recommended
for one-semester courses on quantum
theory at the undergraduate level, pro-
vided that the course prerequisites in-
clude classical mechanics through
Hamilton's equations and classical
mathematics through differential equa-
tions and Fourier series. But the book
still has the problem of the credibility
of the quantum theory. Statements
such as: "The exact behavior of a
given electron cannot be predicted,
only its probable behavior," and "Pre-
cisely defined trajectories do not exist
at the quantum level," which appear
in the first chapter, carry an air of
vestigial skepticism that cannot but
pale the theory to follow. Why
equate "exact" .with classical mechan-
ics when that construct, strictly
speaking, has no referent in experi-
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ence? Why say that precise trajec-
tories do not exist at the quantum
level when, in fact, they do not exist
at any level? After 43 years of quan-
tum mechanics, do we really believe
in it?

Garrison Sposito is assistant professor of
physics at Sonoma State College in
Rohncrt Park, California.

Reviews for magnetism men
MAGNETISM AND MAGNETIC MA-
TERIALS 1967 DIGEST: A SURVEY
OF THE TECHNICAL LITERATURE
OF THE PRECEDING YEAR. W. D.
Doyle, A. B. Harris, eds. 280 pp.
Academic Press, New York, 1967.
$11.00

by James B. Kelletj

With the great interest in both solid-
state physics and solid-state elec-
tronics, there is a resurgence of con-
cern about magnetism and magnetic
materials. As the editors point out
in the preface, this volume is really
aimed to a great extent at service to
the solid-state community.

More than 1800 papers have been
reviewed—to be sure in thumbnail
fashion—by the authors the editors
have selected. The areas selected
for review have wide interest. They
include thin films, in which Richard
Coren reviewed the staggering num-
ber of 218 papers in 12 different cate-
gories; nuclear magnetism; optical
phenomena; general theoretical prob-
lems; and so forth. Actually what
we have here is a world-wide survey
of the literature. Whether all aspects
have been covered in the depth re-
quired, only the expert in a special
area can say. But the breadth of the

PERMANENT MAGNET suitable for
small dc motor. Modern materials con-
tribute to component miniaturization.

coverage, both with regard to topics
and with regard to authors and experi-
ence, leaves very little to be desired.
The major research-oriented nations
are all represented.

The serious researcher in magne-
tism, as well as in many related fields,
could scarcely be without this book.
Not only is this a bibliography, but it
is by virtue of its digest approach, a
bibliography which gives the re-
searcher the opportunity to evaluate
the papers in which he might have
an interest.

James B. Kclley is a professor at Mar-
quette University.

Theory made intelligible
PHYSICS AND MAN: AN INVITA-
TION TO MODERN PHYSICS. By
Tor Ragnar Gerholm. 362 pp.
Bedminster Press, Totowa, N. J.,
1967. $10.00

by Thomas H. Osgood

Here is a book that will hold the at-
tention of professional physicists, es-
pecially those with an experimental
bent, whose graduate courses in the ex-
ploratory realms of theoretical physics
are many years behind them. It will
also have some appeal to a layman who
is intelligent and well enough in-
formed to take the course of events in
the world seriously, although he will
probably have to digest it in small
doses taken at moderate intervals.

The author, associate professor of
physics at the University of Stockholm,
appears to be as much at home in the
US as in Sweden. His preface con-
tains a gracious compliment to Ameri-
can physicists who have received for-
eign colleagues for long or short visits
and have made them feel welcome.

The theme of the book may be sum-
marized (without, I hope, doing vio-
lence to the author's intent) as the in-
terpretation of physical theory (pri-
marily 20th-century theoretical phys-
ics) and its impact on the develop-
ments that have gradually led to cur-
rent fashions of thought concerning
matter, space, radiation and their mu-
tual interactions. The word "fashions"
is not used here in any frivolous sense;
rather it indicates the present aspect
of a continuously changing point of
view dictated by the results of new
experiments.

An experimental physicist himself,

Tor Gerholm's recognition that theo-
retical physics is perpetually in a state
of flux prompts him to stress the im-
portance of asking the right questions
of nature by means of experiment,
whether or not it is initially obvious
that any positive answer will emerge.

The author's lucid and imaginative
writing, as well as his flair for invent-
ing penetrating and illuminating anal-
ogies, will make many a lecturer say
"Why didn't I think of that?" His
accounts of the dramatic intrusion of
the neutrino and of antiparticles into
physics could be taken as models well
worth copying.

As might be expected, the emphasis
upon different topics and the space de-
voted to them are not exactly what an-
other writer might have chosen, but
this is a matter of opinion. To a criti-
cal reader, the writer's economy of
words leads in two or three cases to
some slight ambiguity. The reviewer
detected no error of scientific fact, and
only one that may, by a stretch of the
imagination, be called literary. Ger-
holm ascribes the well known limeriek
about the young lady who travelled
much faster than light to Edward Tel-
ler. The Concise Oxford Dictionary
of Quotations attributes it to Arthur
Buller, and records that it was printed
in Flinch on 19 Dec, 1923.

The reviewer is professor of physics and
director of the Abrams Planetarium at
Micliigan State University.

Beyond celestial mechanics

THEORY OF ORBITS: THE RE-
STRICTED PROBLEMS OF THREE
BODIES. By Victor Szebehely. 668
pp. Academic Press, New York,
1967. $25.00

by S. Fred Singer

The subtitle describes the content of
the book: It is the first comprehen-
sive discussion of this famous classical
problem of theoretical astronomy; a
problem that has occupied the atten-
tion of Euler, Lagrange, Jacobi, Poin-
care, as well as BirkhofF, Stromgren
and Wintner in this century. The au-
thor, who is a professor at Yale, was
formerly an astrodynamicist at a lead-
ing aerospace company. He brings to
this book a refreshingly balanced and
up-to-date point of view, including
qualitative, quantitative and formalis-
tic approaches.

Although the subject matter is spe-
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