
cality of the actual happenings and the
deadly dullness of the writing.

If you want to join the game you have
to begin with this book. Here are some
basic rules of serious play that I have
attempted to honor and would like to
promulgate:

If we use circulating currents, we esti-
mate the electrical conductivity of our
model.

If we use exotic species, we compute
their lifetime and production rate.

If we draw power out of the ball, we
put the power in.

So onward all to the contest, and let
the cry be heard, "Remember the Virial
Theorem!"

DAVID FINKELSTEIN
Yeshiva University

New York

Physics for Biology and
Pre-Medical Students

M.Burns, S. G. G. McDonald

614 pp. Addison-Wesley,
Reading, Mass., 1970. $9.50

This is one of the few physics texts at
present that is specifically addressed to
the large and growing audience of pre-
medical and biology students. It was
three years in development at the Uni-
versity of Dundee by Senior Lecturers
Desmond M. Burns and Simon G. G.
MacDonald (the latter being Dean of the
Faculty of Science and author of Prob-
lems and Solutions in General Physics
for Science and Engineering Students,
Addison-Wesley.) The result is a fairly
coherent, well designed book with very
broad coverage.

The authors have "attempted to give
a basic understanding of the relevant
principles of physics, illustrating these,
where possible, with current examples of
their use in biology and medicine."
Understanding may not be as easy to
give as illustrations, but the examples
themselves are worth the price of the
book. There are many examples of
contributions by physics to advances in
biological fields and medical technology,
witb which many physicists are not fam-
iliar. Physicists who have adopted
another text in teaching life-scientists
should use this book as a reference, both
for themselves and their students. Un-
fortunately the book contains almost no
references.

Formulas are of great importance in
'his book. There are about 400 num-
bered equations plus many unnumbered
ones. Most of the problems test the
use of formulas. Of the 500-plus prob-
lems, 90% have numerical answers
(which are given at the back), 5% are
Proofs and only about 5% ask for explan-
ations. There are numerous examples
Worked out.

It is obviously hoped that the student
will gain a reading knowledge of mathe-
matics and develop a facility with alge-
bra, trigonometry and perhaps calculus.
Simple calculus is developed with com-
mendable brevity, lacking only the idea
of the extremum. Oddly, the deriva-
tions of formulas for the energy stored
in a capacitor or inductor say nothing of
integrals. Vectors are discussed, but
the dot and cross products are not.
Good use is made of rotor diagrams. A
good chapter on statistics, complete
with clinical examples of various tests,
seems out of place here except for use by
graduate students. There is emphasis
on dimensional analysis, mainly to jus-
tify the form of equations pertaining to
viscosity that are used effectively in sev-
eral different sections. All of this means
that the mathematical level required of
students is high.

The writing is good and impressively
concise, but the coverage lacks depth.
The broadside approach is excellent;
students meet the motion of charged
particles in electric and magnetic fields
as examples of dynamics twenty chap-
ters before those fields are studied.
However, the molecular viewpoint, in-
troduced early, is not used thoughout to
help interpret phenomena and to con-
tribute to students' understanding. Too
much is said to be a consequence of en-
ergy conservation (for example, even the
minimization of the surface area of a
liquid). At best, this adds little to one's
comprehension although it does justify
a formula efficiently. The style does
not convey physical understanding or
physical intuition, but it may appeal to
students as being clear cut.

There is little humor or excitement in
the book. Even when considering the
possibility of wedding ultrasonics with
optical holography to construct a three-
dimensional image of the inside of the
body, the tone is reserved. Seldom is
there wonder. Experiment plays no role
except as arbiter assuaging doubt.

There are 36 chapters. The first third
of the book deals with mechanics and
heat. Wave motion and optics consti-
tute more than one quarter of the book.
At the end of this the student is sup-
posed to be equipped with the back-
ground necessary to understand and ap-
preciate an electron density map as ob-
tained by x-ray diffraction analysis.
Chapters on the ear, the eye and on
"specialist microscopy" make informa-
tive reading. A quarter of the book is on
electricity and magnetism including
conduction in solids and liquids, and ac
circuits. There is much of interest on
electrical effects in the body and on the
use of magnetic fields in connection with
blood flow. An attempt to illustrate
impedance matching is a disaster, but
the section ends on a sensible note of
caution. The last sixth of the book
treats atoms, tracers and x-rays (all well
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done) and electronics. Seven appen-
dices present some mathematics, di-
mensional analysis, conversion factors,
physical constants (in mksa units),
the periodic table, and four-place log
and trig tables. A 20-page index pro-
vides excellent access to almost every
item in the book.

DAVID C. SUTTON
University of Illinois

Solid State Materials:
Preparation and
Properties, Vol. 1:
Aspects of Crystal Growth

R.A. Lefever, Ed.

284 pp. Marcel Dekker,
New York, 1971. $18.50

The usual review article is written by a
specialist for other specialists, if not in
his own field then at least in a closely
allied one. There may thus be a brief
introduction of fundamentals in a peda-
gogic fashion, followed by a detailed ex-
amination of the most recent boundaries
of the field. Also often seen are reviews
of a broad area of investigation in-
tended for the nonspecialist, dealing
with fundamentals as well as with the
significance of recent results to other
fields. Much rarer, however, are re-
view articles that deal with the practical
and theoretical details of a field for the
semispecialist who might need a work-
ing acquaintance as distinct from an
academic overview.

The solid-state materials area is a
very broad one, and even a seasoned ex-
pert in some other corner of this area
might always have wondered how, for
example, one really would go about try-
ing to explore the details of the flux
growth of some specific compound.
From his reading of the literature and
from the brief description found in texts
on crystal growth, he would, of course,
already know the general principles and
also how some specific crystals have
been grown by this technique. But were
he suddenly to come across some spe-
cific problem of crystal morphology or
perfection he might find himself in some
difficulty. It would appear that this is
'he type of reader for whom the three
articles in Volume I of Preparation and
Properties of Solid State Materials,
subtitled "Aspects of Crystal Growth"
have been written. The volume should
also be useful to crystal users, who could
gain insight into the tremendous varia-
bility of crystals—a concept rarely re-
flected in papers on crystal properties.

The approach taken is certainly a
Most desirable and needed one and it is
refreshing to find realistic statements
such as: ". . .approximately 50% of the
experiments can be reproduced without
change, another 20% can be reproduced

when varying degrees of modification
are introduced, while the remaining 30%
are questionable at best" (W. Kunn-
mann, page 25); "The one striking thing
about crystal growth experiments is the
difficulties and hazards involved in
making generalizations" (W. R. Wilcox,
page 44)—itself a generalization, but
one not at all difficult to accept, and
"We have come a long way with a con-
siderable speculation and little quanti-
tative information" (A. B. Chase, page
262). The articles reflect the views of
active workers writing in their areas of
competence.

The brief 36-page article by Kunn-
mann (Brookhaven National Lab) on
crystal growth by fused-melt electroly-
sis indicates the potentials of this tech-
nique and notes the lack of fundamental
understanding of the high-temperature
chemistry processes involved. The ex-
tensive review of the role of mass trans-
fer in crystallization by Wilcox (Uni-
versity of Southern California) contains
116 equations used in this field. Most
useful here is the compilation of some
516 references, including many recent
ones through 1970. The article by
Chase (Aerospace Corp.) "attempts
. . .to characterize the crystal yield and
quality obtained from simple flux
growth experiments as related to growth
mechanisms, defects, and impuri-
ties. . .". One might perhaps note re-
dundancy in the 39 illustrations of this
article.

It would be easy to point to occasional
superficialities, specific omissions, dif-
ferences of opinion as to significance,
and so on, as indeed it almost always is.
Yet this would be doing a disservice to a
serious attempt to achieve a realistic ap-
proach to experiment and theory in a
developing area. One can only hope
that the editor, Robert A. Lefever (Su-
pervisor of the Materials Division,
Sandia) will continue this series with
further useful volumes.

KURT NASSAU
Bell Telephone Laboratories

• Murray Hill, New Jersey

A Quantum Approach
to the Solid State

P. L. Taylor

322 pp. Prentice-Hall, Englewood
Cliffs, N. J., 1970. $13.95.

The development and growth of mod-
ern theoretical solid-state physics has
proceeded along two basic directions
over the past two or three decades.
One direction is the quantum field
theory or many-body approach, which
had its origins way back in the birth of
quantum theory through the work of
Albert Einstein and Peter Debye on
the specific heats of crystals. Later
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By C. J. BRADLEY and A. P.
CRACKNELL. In extensive tables,
this book gives the irreducible rep-
resentations of the crystallographic
point-groups and space-groups.
General principles for the deter-
mination of the material are given,
and its use in classifying eigen-
functions and simplifying calcula-
tions of eigenvalues is also covered.
53 figures. $95.00

SYMMETRY PRINCIPLES IN
PARTICLE PHYSICS

By J. McL. EMMERSON. This is a
concise account of the symmetry
principles and conservation laws
which form a large part of the basis
of particle physics. Symmetry ideas
are presented as a foundation for de-
tailed experimental data, unity of
symmetry theory is stressed, and a
unified formalism is used. 8 figures.
(Oxford Studies in Nuclear Physics)

$18.75
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DIFFUSION

By C. P. FLYNN, University of Illi-
nois, Urbana. This book covers the
physics and chemistry of impurity
structure, thermal defects, and ato-
mic mixing processes in crystals,
illustrating them wih modern ex-
amples. 240 figures. (International
Series of Monographs on Physics^) $51.00
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