
penetration and stopping power is
given as an appendix; actually it is
the introduction, since most of the re-
ports use his notation and expand on
his topics.

The title is a bit misleading:
"charged particle" means one heavier
than die proton, and "penetration"
is concerned only with range and stop-
ping power. Considerable stress is
given to the passage of heavy ions.
As a result, one is concerned with
shell corrections, small-angle multiple
scattering, and similar topics that are
germane to massive-particle problems
but not so much to electron scattering.
Electron penetration, in fact, is rep-
resented only in the extensive range-
energy tables of Berger and Seltzer.
They contribute also range-energy
tables for mesons, and a tabulation
of the Vavilov distribution.

Fano, the subcommittee chairman,
contributes several good things besides
his appendix/introduction. He and
Turner treat inner-shell corrections to
the stopping-power formula, ending
with some remarks toward a general-
ized equipartition theorem such as ob-
tains in the electron gas. His other
paper is a short discussion of open
problems in the field.

State-of-the-art reports are by nature
rather strictly circumscribed by the
interests of the reporters. Hence one
is usually annoyed not to find a treat-
ment of a pet problem. Here I
would say more weight could be given
to electron problems, especially plural-
scattering effects, spin transport, and
the like.

Studies in Statistical Mechanics, Volume
3. By J. de Boer and G. E. Uhlenbeck.
3H8 pp. (North-Holland, Amsterdam) In-
terscience, New York, 1965, $14.75.
Reviewed by Kurt E. Shuler, National
Bureau of Standards.

Probably the most concise and pre-
cise way to describe this volume is
to quote here in toto the Editors'
Preface to Volume 3.

This third volume of the Studies
contains in the first place a monograph
by Dr. Bloch on the diagram or "graph-
ological" techniques in quantum sta-
tistical mechanics. It complements the
article of Dr. Huang in Volume II
which was written more from the physi-
cal point of view, while Dr. Bloch em-
phasizes and treats in detail the formal
methods which were developed in the

last ten years, mainly inspired by the
quantum field theory. It is well known
that the application of field theoretical
ideas and methods has produced a
whole flood of articles in which all
kinds of diagram expansions were used.
We are grateful to Dr. Bloch for having
given a systematic treatment of this
difficult subject and it seems to us that
a student ran learn from this chapter
what has been accomplished. And al-
though the ratio of the amount of
physical insight to the amount of for-
mal machinery is perhaps smaller than
one hoped for, there is no doubt that
any serious student of statistical me-
chanics should learn these methods. It
seems to us also very valuable that Dr.
Bloch always shows carefully how the
classical theory is contained in the
quantum theoretical formalism, so that
his article also complements the article
on graphological methods in classical
statistical mechanics which appeared in
Volume I.

The second article by one of the edi-
tors on the so called second quantiza-
tion method is mainly intended as a
preparation for the modern quantum
mechanical treatment of systems of a
large number of interacting identical
particles. The student should perhaps
be advised to study this article before
starting with the articles of Dr. Bloch
and Dr. Huang.

The third article is a reprint of the
dissertation of Dr. Boris Kahn on the
theory of condensation. It follows our
policy to make available older mono-
graphs for which there is still demand.
We refer to the foreword written by
one of us for further comments.

There is no question that the arti-
cles by Bloch and de Boer are clear,
authoritative, and well written and
that they serve a most useful didacti-
cal purpose. In particular, the paper
by Bloch on "Diagram Expansions
in Quantum Statistical Mechanics"
which is some 200-odd pages is a most
valuable broad review and commen-
tary on "graphology" as applied to
equilibrium quantum statistical me-
chanics. Professor de Boer's paper on
"Construction Operator Formalisms
in Many Particle Systems" is rather
specialized and concerned primarily
with the use of annihilation and crea-
tion operators in the construction of
eigenvectors in many-particle systems
of identical particles. B. Kahn's 1938
dissertation "On the Theory of the
Equation of State", to which Profes-
sor Uhlenbeck has written a very
moving personal foreword, still forms,
as indicated in Uhlenbeck's foreword,
a good introduction to the modern

statistical theory of the nonideal gas.
When read in conjunction with
Bloch's and de Boer's papers it also
forms an interesting commentary on
the difference of approach to prob-
lems in statistical mechanics then and
now.

It is to this last point that the re-
viewer wishes to address himself brief-
ly even at the danger of being con-
sidered a reactionary prehistoric fossil.
There is no question that new
and powerful mathematical tech-
niques need to be developed for the
solution of some of the complex mod-
ern problems in statistical mechanics,
particularly in the fields of many-parti-
cle problems (both classical and
quantal) and in nonequilibrium sta-
tistical mechanics. The history of sci-
ence is replete with examples where
the development of new mathemati-
cal techniques or the extension and
application of hitherto esoteric and
"pure" mathematics has led to deci-
sive advances in physics and chemis-
try. The proof of the pudding is, how-
ever, in the eating. To those of us in-
terested in statistical mechanics as a
discipline which describes, interprets,
and predicts chemical and physical
phenomena, a mathematical tech-
nique is a tool and not an end in it-
self. The development and refinement
of such tools are necessary; it is un-
doubtedly lots of fun and great men-
tal stimulation for its practitioners,
but is it statistical mechanics?

The Habitable Earth. By Ronald Fraser.
155 pp. Basic Books. New York, 1965.
$4.50.
Rexneived by Alan G. Henney, Naval
Ordnance Laboratory.

Present knowledge of the physical
properties of and forces acting on the
earth are discussed in a clear and con-
cise manner. Liberal use is made of
diagrams and photographs. The com-
position and influence of die earth's
core and mantle on the surface fea-
tures and magnetic field are treated.
Periods of mountain formation are
analyzed.

A separate chapter is devoted to the
ocean floor. The theory of continental
drift is strongly supported with evi-
dence obtained from a number of in-
dependent sources. Finally, the ocean
and air currents are considered.
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GREAT MOMENTS AT CHICAGO
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One evening this spring, Dr. Maarten Schmidt sighted from Palomar a celestial object so distant
it seemed to lie close to the beginning of time. Its light, he calculated, had begun its journey to earth
soon after the postulated birth of the universe. Spectacular news — the first real clue to support Einstein's
"big bang" theory of the universe's creation.

Dr. Schmidt lost no time in sharing the news —news that had already traveled 30 billion light
years — with Dr. Subrahmanyan Chandrasekhar, editor of The Astrophysical Journal, published by The
University of Chicago Press. In another twinkling, Dr. Schmidt's findings were appended to the April
issue of the Journal, already on the press.* So it was that this specialists' journal (a journal that each
month this year has found itself handling late news from outer space), became the means by which the
daily press and thus the entire world learned of the great discovery.

Though they do not often operate in the stop-the-presses tradition, all of the university's 29 special-
ized journals perform similarly notable service. Without them—and the books bearing the Press's imprint
-scholars would be deprived of a crucial means of sharing the results of their labors:

Physical Climatology by William D. Sellers. 288 pp. $7.50
Elements of Cloud Physics by Horace Robert Byers. Illus.
200 pp. $7.50
Quasi-Stellar Sources and Gravitational Collapse. Edited
by Ivor Robinson, Alfred Schild, and E. L. Schucking.
492 pp. $10.00
Gravitation Theory and Gravitational Collapse by Kent
Harrison, Kip S. Thome, Masami Wakano, and John
Archibald Wheeler. 194 pp. $6.50
Stellar Structure, "Stars and Stellar Systems," Vol. VIII.
Edited by Lawrence H. Alter and Dean H. McLaughlin.
672 pp. $17.50

Galactic Structure "Stars and Stellar Systems," Vol. V.,
Edited by Adriaan Blaaun-, and Maarten Schmidt.
632 pp. $15.00
Man on Another World by Gosta Ehrensvard. The prob-
abilities of life on the Moon. Venus, and Mars. $5.95
The Collected Papers of Enrico Fermi, Volume II:
United States, 1939-54. 1105 pp. $22.50
Scientific Journals — Subscription and manuscript infor-
mation on Chicago's scientific journals may be obtained
by writing to the University Press. Journals are in the
fields of astrophysics, botany, geology, biology and
medicine, and physiological zoology.

•"Large Redshif ts of Five
Quasi-Stellar Sources"
by Maarten Schmidt,
Attrophysical Journal,
April 1, 1965, Vol. 141, No. 3,
16.00; one year's subscription
(12 issues) $35.00
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Throughout the discussion, recent evi-
dence is introduced (as late as 1963)
in support of the theories, and the
reader is left with an appreciation of
the wealth of experimental evidence
gained in recent years.

The Scientific Age. The Impact of Science
on Society. By L. V. Berkner. 137 pp.
Yale University Press. New Haven, Con-
necticut, 1964. .$4.00.
Reviewed by R. li. Lindsay, Brown Uni-
versity.

We are continually being told that
this is the age of science, which is
remaking our world. We are also in-
formed that countless people do not
realize what is happening, and that
as a result frustration, dissatisfaction,
and anxiety abound in affluent and
non-affluent countries alike, ft is there-
fore not surprising that there is a
large and growing body of literature
discussing the various aspects of the
impact of science on society. The vol-
ume under review is based on the
Trumbull Lectures given at Yale Uni-
versity in 1964 by a distinguished sci-
entist, who has long been gravely con-
cerned over public misunderstanding
of the role of science, and whose edu-
cational efforts to mitigate this situa-
tion are well known.

From its origin, the reader will
hardly expect Dr. Berkner's book to
to be a coherent and well-organ-
ized treatise on the interaction of sci-
ence and society. Rather it is a series
of vignettes, tied together to be sure
by a common thread, but emphasizing
separate aspects of the whole problem.
Thus the author in his opening chap-
ter stresses the contribution which
science through technology has made
in certain countries of the world, no-
tably in Western Europe and the
United States, in bringing about an
"economy of plenty". The availability
of very large energy sources not
merely to the wealthy and leisure
class but to a large fraction of the
whole population, with rapidly mul-
tiplying modes of energy transforma-
tion, has introduced the need for new
attitudes toward social organization.
This in turn is placing a great strain
on the educational system, from the
standpoint both of the production of
the trained personnel needed to make
the organization work and of the de-

velopment in the literate population
as a whole of an adequate apprecia-
tion of the over-all meaning of science
and technology.

The author is far from satisfied with
our present educational system and
presents a plea for a decided increase
in the number of doctorates awarded
by our graduate schools. His views
here will be received with respect,
even if they will not be regarded al-
ways as realistic. His own contribution
in the establishment of the Graduate
Research Center of the Southwest has
been noteworthy and might well be
emulated elsewhere.

The third chapter is concerned with
the problems involved in the vast gov-
ernment support of science, particu-
larly in the universities. Though he
recognizes the usual difficulties that
have been pointed out so many times,
the author expresses a definite spirit
of optimism with respect to their solu-
tion within the framework of the
present system. Not all in the univer-
sities will share this optimism in the
face of the wide diversity of proce-
dures prevailing among the various
modes of support available from dif-
ferent government agencies. However,
these problems must be solved if sci-
entific research is to flourish, since no
one questions that its support must
come in ever-increasing measure from
government sources.

The reviewer has been happy to
note the author's concern with that
aspect of the impact of science which
is not solely due to technology but
rather to the influence of the ideas
of science. He pays due attention to
this matter in his chapter on science
and philosophy, where he reviews the
"two cultures" dichotomy made fam-
ous by C. P. Snow. While his plea to
the humanist to try to understand sci-
ence is reasonable, he probably
places too little emphasis on the
corollary obligations of the profes-
sional scientist to explain a little more
clearly and agreeably to the humanist
what science is all about.

In his final chapter the author
stresses the need for what he calls a
"strategy of maturity" in order to
guarantee the continued maintenance
and extension of an economy of plen-
ty. This strategy in brief implies the
application of science to all the mani-

fold problems of society. There is con-
siderable emphasis on the role of free
enterprise in the exploitation of this
strategy. Even the most ardent advo-
cate of this system must occasionally
feel like expressing the hope that in
the midst of our determination to
press forward vigorously with the in-
vestigation of the secrets of the con-
stitution of matter and with plans for
putting a man on the moon as soon as
possible, we should not overlook such
significant practical applications of
science as those to problems of water
and air pollution, whose solution is
so vital for human survival in a high-
ly industrialized civilization.

Statistical Mechanics. An Advanced
Course with Problems and Solutions.
By Ryogo Kubo. 425 pp. (North-Holland,
Amsterdam) Wiley, New York, 1965.
$19.00.
Reviewed by Donald A. McQuarrie,
Nortli American Aviation Science Center.

Statistical mechanics is an area which
both physicists and chemists use and
develop equally, and textbooks in the
field should recognize this. Contrary
to most previous statistical mechanics
books written by physicists, this one
contains many topics peculiar to
chemistry or at least not usually stud-
ied by physicists, such as die lattice
theory of solutions, chemical equilib-
ria, polymers, absorption processes,
and others. Each chapter starts with
several pages of text, then has a num-
ber of worked examples amplifying
the text, and then has a sizeable num-
ber of problems of increasing difficul-
ty which are followed by their solu-
tions worked out and discussed in de-
tail. More than half the book is de-
voted to the problems and solutions.

Although the author states in the
preface that the book is meant to be
read without reference to other text-
books, the average or even above aver-
age student would be hard-pressed to
go through the book alone. It should
not be thought of as a beginning text,
but as a problem supplement to exist-
ing texts or as an excellent text for
an advanced course. Several factors
make this an appealing book, one of
them being the great diversity of sub-
jects discussed, such as Doppler broad-
ening, Drude theory, the Heisenberg
model, defect solid state, dielectric re-
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