courses as well. Sanderson, who be-
lieves that students: have been ex-
pected to memorize far too much ma-
terial without understanding it, states
in the preface the pedagogic phi-
losophy reflected on every page of
this book: “My major interest . . . has
been to find reasonable, yet relatively
simple explanations of common chem-
istry, and to devise methods of increas-
ing student understanding through vis-
ualization.”

This is much more than a how-to-do-
it book; most of it is devoted to a con-
sideration of the more effective ways
in which teachers can use models in
lecture, laboratory, and displays. Al-
though such ideas are regarded as direc-
tions by novice teachers, they will prob-
ably provide points of departure for
experienced instructors. The styrofoam
models, whose colors vividly depict
electronegativity, partial charge distri-
bution, and bond polarity, were origi-
nated by Sanderson, and they may be
used to predict, verify, and explain not
only structures but also physical prop-
erties and chemical reactions. When
these models are used, students see that
many familiar generalizations and “rules
of thumb,” previously learned by rote,
are logical and consistent consequences
of atomic, ionic, molecular, or crystal
structure. :

The final chapter presents specific
instructions (including complete details)
for constructing more than 400 models
with a minimum of materials, time,
money, and skill. Thirty-two pages of
well-composed photographs of 250
atomic, molecular, and crystal models
(half are in full color), 21 tables of
data, and a selected bibliography sup-
plement these directions. The order of
the plates is confusing, and the tables
.are reproduced from typewritten copy;
both detract from an otherwise superb-
ly organized volume.

‘Although he is a firm advocate of the
use of models, Sanderson readily ad-
mits their limitations and provides am-
ple justification for all points that may
be considered in the least controversial.
His one lapse from this scrupulous ob-
jectivity is his failure to note that his
own electronegativity scale is only one
of several alternatives currently in use.

Teaching Chemistry with Models will
be of great value to every instructor
interested in making chemistry a mean-
ingful, logical, and exciting experience
for his students. ,

GEORGE B. KAUFFMAN
Department of Chemistry,
Fresno State College
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Magnetohydrodynamics

Radiation and Waves in Plasmas. Mor-
ton Mitchner, Ed. Stanford Univer-
sity Press, Stanford, Calif., 1962. 156
pp. Illus. $4.50.

This collection of papers, which were
presented at the fifth annual symposium
on  magnetohydrodynamics (sponsored
by the Lockheed Aircraft Corporation)
is an unmistakably good buy for the
bookshelf devoted to plasma physics.
Five of the seven chapters are theoreti-
cal, generally useful but of special in-
terest to thermonuclear researchers. The
book’s title encompasses two principal
problem -areas in which theory might
contribute to the goal of fusion power:
loss of plasma energy by radiation and
loss of plasma particles (and energy) by
interaction with unstable, growing oscil-
lations.

The symposium, which was held in
December 1960, marked a climax in

understanding the first ‘problem. The"

clue, recognized first by the Russian
theoretician B. A. Trubnikov, is that,
contrary to earlier conclusions, a hot,
magnetically confined plasma of antici-
pated densities is transparent to its own
(electron) synchrotron radiation. The
consequence is greater radiation loss
than had been hoped. However, W. E.
Drummond has found that, even with
the correct radiation formula, the crit-
ical diameter of the fusion reactor is
only one meter, less with reflectors to
feed back radiated power. His calcula-
tion is appended to D. B. Beard’s re-
view of radiation theory in the Vlasov
approximation, but it neglects all but an
average interaction among particles. In
another chapter, A. Simon lays the
groundwork for the first-order correc-
tion to this theory by deriving Fokker-
Planck equations coupling particles and
fields. Since the symposium, Simon has
been able, with his more elaborate the-
ory, to confirm Trubnikov’s radiation
formula in the thermonuclear regime.

The second problem, instabilities, re-

“mains a challenge. Two chapters of this

book are, in part, aimed at broadening
the methodology of stability analysis.
I. B. Bernstein attempts to extend con-
ventional modes of analysis to spatially
nonuniform cases. O. Buneman obtains
a systematic derivation of plasma con-
servation laws (energy and the like),
known, for example, to account for
stability of the Maxwell distribution.
In other chapters, J. E. Drummond
examines wave propagation in plasmas,
with emphasis on the coupling between

plasmas and radiation fields. G. S. Kino
discusses experiments designed to test
the theory of plasmas in thermal equi-
librium, and the laboratory observation
of Alfven waves is discussed by J. M.
Wilcox, A. W. DeSilva, W. S. Cooper
III, and F. 1. Boley.

The well-made book contains numer-
ous references (an average of 17 per
chapter), but, regrettably, no index.

T. K. FOWLER
Oak Ridge National Laboratory,
Oak Ridge, Tennessee

Observation, Not Speculation

Fact and Theory in Cosmology. G. C.
McVittie. Macmillan, New York,
1962. 190 pp. $3.95.

G. C. McVittie’s Fact and Theory in
Cosmology is the third in a series of
books edited by Colin A. Ronan and
designed to fill the gap between the
many elementary astronomy books, on
the one hand, and the numerous ad-
vanced monographs, on the other. Mc-
Vittie, an expert in the fields of cosmol-
ogy and relativity, effectively presents
this difficult material on an understand-
able level. He bases his discussion on
observations rather than on airy bubbles
of pure speculation, and one gets the
impression that he, like Herbert Dingle,
prefers “calling a spade a spade and
not a perfect agricultural principle.”
The observables in question -are: the
red-shift in the lines of the spectra of
galaxies; the optical apparent magni-
tudes of galaxies; the flux-densities of
those galaxies which are radio sources;
the numbers of galaxies; the diameters
of extragalactic radio sources; and the
characteristics of clusters of galaxies.
The observable data, however, are often
all too scanty or imprecise and fre-
quently subject to unknown systematic
errors and to errors of interpretation.
But McVittie is director of the most
powerful radio telescope in this country
(the recently. dedicated instrument. at

" the University of Illinois), and this in-

strument, which consists of a parabolic
cylindrical reflector 400 by 600 feet,
should soon provide accurate new ob-
servations of thousands of distant radio
galaxies:

An introductory chapter on the na-
ture of cosmology is followed by a dis-
cussion of distance in the universe and
then by a chapter on the system of
galaxies. The next three chapters, which
are the most difficult, deal with cosmo-
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