
invention of this instrument. His pres-
entation is apt to mislead the student.

The defects, listed above, should
not prevent the discerning student
from perusing this volume. It is rec-
ommended, however, that the student
be advised to use his critical sense
when reading it and that if there is a
second edition, a very serious effort
should be made to remove as many
of the defects as possible.

The Feynman Lectures on Physics. By
Richard P. Feynman, Robert B. Leigh ton.
and Matthew Sands. Vol. 1, 52 chapters;
vol. 2, -II chapters. Addison-Wesley, Read-
ing, Mass., 1964. .$8.75 per volume.
Reviewed by S. B. Treiman, Princeton
University.

These two volumes stem from a pro-
gram undertaken at Caltech for the
reform of its introductory physics
course. Similar movements are afoot
on many other campuses too. But
only Caltech can draw on that unique
resource of the physics profession-
Richard Feynman. Over the two-year
period 1961-63, he expounded his ver-
sion of physics in a course of lectures
for underclassmen, and what a ver-
sion it is! The talks were tape re-
corded and edited, and they are now
set out before us in the volumes un-
der review.

Each book contains about fifty chap-
ters, approximately ten pages to a
chapter. The layout and typography
are unusually attractive. The margins
are wide; the equations set off just
right; the drawings clear, relevant,
and free of those needless shadings
and flourishes that sometimes pass for

high pedagogy. But the flavor of an
exuberant and informal set of lec-
tures comes through even more hand-
somely. The reader is addressed di-
rectly, admonished, reasoned with,
led to and from the brink of logical
error, and in other delightful ways
engaged in discussion. That Feynman
really gave the lectures live can hardly
be doubted. One chapter contains an
"almost verbatim" transcription of a
session on the principle of least ac-
tion. It features a photograph of
Feynman in action as a lecturer, one
hand flung out expressively, standing
in front of a blackboard covered with
formulas.

For all of their informality and
high spirits, the lectures represent a
very serious and thoughtful under-
taking. As he tells us in the Preface,
Feynman made every effort to insure
the accuracy of the contents. I took
this as a personal challenge, but must
report here that the margins are
quite wide enough to record such er-
rors as I could find.

The scope of the lectures is monu-
mental. The standard topics of an
introductory course, and a lot more,
are covered. Of course, it's not alone
the table of contents that determines
the quality of a book. Textbook writ-
ers inevitably issue ringing manifestos,
but somehow they often end up with
a few new (usually "modern") twists
superimposed on the standard fare-
thus, some late results from high-en-
ergy physics will appear in the last
(or first) chapter of a text which
treats optics, say, in the time-honored
fashion. Feynman too is modern, but
in all chapters, classical and "mod-

ern". He is simply concerned with
good physics at every stage; lots and
lots of physics! The treatment ranges
from the discursive to the technical
and mathematical, but it is never
merely manipulative. Feynman has
evidently personally thought through,
from half a dozen angles, every topic
covered. Where the old demonstra-
tions are after all the best, he be-
trays a mild disappointment. For the
most part, however, he finds new and
sometimes breathtaking insights into
even the most venerable parts of
physics. He is forever in search of a
qualitative understanding of the for-
malisms that we manipulate.

The Feynman lectures must in-
evitably transform the quality of un-
dergraduate physics teaching: through
direct impact on student readers, in
part; but more importantly, through
impact on their teachers and on the
writers of textbooks yet unwritten.
Here is a new sourcebook. for physics
and physics teaching, to be consulted
openly by some and clandestinely by
others.

But never mind the undergradu-
ates! These lectures are for the pro-
fessionals too. Where else can a har-
ried professor learn so clearly: how
a ratchet works (Chapter 46, Vol. I) ?
or what algebra is really all about
(22-1) ? or the latest authoritative
ideas on the neurology of vision
(36-1)? or about the flow of "wet
water" (41-11)? or about thunder-
storms (9-II) ? or how chalk breaks
when you twist it. and why (39-11) ?
And who else since Rutherford has
managed to make atoms come so
much alive? This is fine leisure read-

Professor Feynman discussing the principle of least action (from The Feynman Lectures)
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ing for the most accomplished pro-
fessionals. It is also for their wives
and lady friends and for the more
curious of their humanist colleagues
—here's an authoritative and intel-
lectually honest account of the chal-
lenge and excitement of good science,
told from within, with charm and
style. There are passages of almost
poetic beauty (see, for example, the
very last two paragraphs of Volume
II) . And this "Richard's Almanac"
is also for senior directors of re-
search, laboratory vice presidents, sci-
entist-politicians, and others in need
of anecdotes, historical snippets,
snatches of authoritative scientific phi-
losophy, and other ingredients for
public communication about science.

The Feynman lectures are a sheer
delight. And just think, they are edu-
cational too!

Thermodynamics. A Macroscopic-Micro-
scopic Treatment. By Joachim E. Lay.
HI4 pp. Merrill, Columbus, Ohio, 1963.
$11.25.
Reviewed by R. B. Lindsay, Brown Uni-
versity.

Thermodynamics is one of the most
remarkable theories ever created by
the mind of man. The fact that it is
now subject to a certain amount of
neglect by physicists and by many of
them considered more properly the
province of engineers and chemists
should not blind us to the glorious
chapter its evolution forms in the his-
tory of physics. The key role which
the concepts of energy and entropy
play in practically all aspects of hu-
man experience suggests a receptive
look at every new attempt to present
the basic principles and applications
of thermodynamics.

The book under review constitutes
such an attempt, written by a me-
chanical engineer primarily for engi-
neering students. It differs from the
general run of engineering texts in
this field by the inclusion of a sub-
stantial amount of material on kinetic
theory and statistical mechanics. This
is the meaning of the term "macro-
scopic-microscopic" in the title. The
author decided against the plan of
basing the whole of thermodynamics
on the statistical approach, and de-
velops the classical macroscopic point
of view and the probability-statistical

method separately. There is a certain
amount of integration of the two ap-
proaches, though the full power of
the statistical method is not revealed.
Thus, while the statistical interpreta-
tion of entropy is adequately dis-
cussed, the statistical derivation of the
first law and the associated definition
of heat are not presented.

The treatment of classical thermo-
dynamics is clear and persuasive. The
basic mathematics is adequate, though
the reviewer believes the reader will
find somewhat misleading the use of
the same differential notation for both
state variables and those quantities,
like work and heat, which are not
state variables. The text is illustrated
with excellent diagrams and the au-
thor has provided a wealth of prob-
lems, some of which are worked out
in detail. No reasonable pedagogical
device has been overlooked.

Among special topics of interest
that are treated, the reader will find
the thermodynamic interpretation of
information theory, an extensive pres-
entation of flow problems, including
shock waves, reactive mixtures, power
cycles involving the solid states, and
the thermodynamics of elastic, elec-
tric, magnetic, and radiating systems.
The appendices contain useful tabu-
lar material. The modern analytical
engineer should find this a useful
book.

Lectures on the Many-Electron Problem.
By R. Brout and P. Carruthers. 204 pp.
Imerscicnce, New York, 1963. {9.50.
Rex'iewed by B. \V. Shore, Harvard Col-
lege Observatory.

In recent years, workers in statistical
mechanics have been strongly influ-
enced by the techniques of quantum
field theory. This is particularly true
of those studying the properties of
metals which can be derived by treat-
ing the metallic electrons as a gas.
The prevalent designation "many-
body problem" for the statistical me-
chanics of interacting particles ex-
presses this current theoretical view-
point. In the present monograph, the
authors apply these techniques in
some detail to three aspects of the
interacting electron gas: cluster expan-
sions, correlation energy, and general-
ized dielectric constant.

Cluster expansions are treated both
classically and with the machinery of
second quantization. Classically, the
cluster expansion expresses the parti-
tion function for interacting particles
as a power series in density. The co-
efficients in the expansion involve in-
tegrals over the positions of particles
interacting by a two-body potential.
In the quantum field theory approach,
operator expansions are represented
bv a series of diagrams or graphs.
The authors go into some detail on
the use of such graphical aids when
performing the summation.

The correlation energy (the dif-
ference between the actual energy per
particle and the energy given by the
Hartree-Fock approximation) is treat-
ed in several approximations, both in
a separate chapter and at relevant
points throughout the exposition.

The generalized dielectric constant
used here is a "longitudinal" quantity
describing density fluctuations in-
duced by a test particle, rather than
a response to electromagnetic waves.
It links the microscopic interaction
to macroscopic properties. (There is
an unnecessary confusion of symbols
here, with epsilon used for the dielec-
tric constant, a single-particle energy,
and an infinitesimal quantity. The two
type fonts are not always used con-
sistently.)

This book is primarily an exposi-
tion for the specialist. It provides a
useful supplement to recent journal
articles for readers familiar with the
subject. The student will do well (as
the authors suggest) to study first the
more general monograph by Thou-
less and the reprint collection edited
by Pines.

Radiation Hazards and Protection. By
D. E. Barnes and Denis Taylor. 221 pp.
Pitman Publishing, New York, 1963.
$8.50.
Revieived by H. ]. Hagger, Albiswerk,
Zurich, Switzerland.

Today nonspecialized people are
working with radioactive substances,
and so the danger of possible radia-
tion hazards is increasing. Many ar-
ticles on how to handle these sub-
stances and what precautions have to
be observed in laboratories have been
published in specialists' journals,
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