
trative examples. The developments 
treated are clearly written and fairly 
easy to follow, although absorbing new 
concepts is always a fairly slow process; 
knowledge of at least a number of the 
basic ideas in abstract algebra is advis- 
able for anyone wishing to go through 
the whole book. 

The translation into English is better 
than that of most translated mathemati- 
cal works which I have encountered. 
The typographical errors noted were 
obviously such and could easily be cor- 
rected by the reader. 
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Department of Mathematics, Southern 
Illinois University, East Saint Louis 
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Elements of General Topology. D. 
Bushaw. Wiley, New York, 1963. 
viii + 166 pp. Illus. $6.95. 

It is refreshing to discover a book 
which, in some 150 pages, transmits 
and unifies so many aspects of a basic 
branch of mathematics as does Bu- 
shaw's Elements of General Topology. 
The book is suitable for use in a one- 
semester course and the author's stated 
prerequisites of some knowledge of set 
theory and 3 years of sound undergrad- 
uate mathematics are realistic. After a 
leisurely, instructive, historical account, 
a well-motivated approach to a topol- 
ogy via axioms for open sets is followed 
by equivalent axiomatizations via neigh- 
borhoods, closed sets, closure, and 
later, subbases, bases, and neighbor- 
hood bases. Chapter 3, a brief treat- 
ment of continuity and homeomor- 
phism, is followed by a discussion of 
subspace, product, quotient, and met- 
ric topologies (and later, uniformi- 
ties), nicely unified by the observation 
that all are induced in a natural way 
by a function and a given topology 
(uniformity). Ti-separation and con- 
nectedness are discussed in chapter 
5, along with equivalence in metric 
spaces and implications in general of 
Frechet, sequential, and covering com- 
pactness. A very clear proof of Ty- 
chonoff's product theorem is given. 
Bourbaki's influence, mentioned by 
the author, is evident. The concept 
of filters, rarely found in English texts, 
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mum distraction. His knack for choos- 
ing useful forms of effective results 
makes for easy reading and neat 
proofs. Involved proofs occur only 
in the last 20 pages, and many well- 
chosen examples and more than 200 
graded exercises are spaced strategi- 
cally throughout. Appendices include 
basic set theory, a bibliography, and 
hints or answers for some exercises. 
A minimum of errors-perhaps a 
dozen typographical, a couple of wrong 
formulas, and but one glaring error 
in an example (the latter on page 30) 
-and clear but informally stated defi- 
nitions contribute to the readability of 
this text. 

D. E. SANDERSON 
Department of Mathematics, 
Iowa State University 

Intermediate Textbook 

Thermal Physics. Philip M. Morse. 
Benjamin, New York, revised edition, 
1964. xiv + 455 pp. Illus. $10.50. 

This book comprises the text materi- 
als used by Philip M. Morse in the 
course in thermodynamics and statisti- 
cal mechanics which is required of 
senior physics majors at Massachusetts 
Institute of Technology. Those who are 
familiar with the preliminary edition 
published in 1962 will find this regular 
edition somewhat enlarged by the addi- 
tion of a few topics, rewritten and im- 
proved in clarity, but essentially un- 
changed in choice of subject matter and 
order of presentation. 

In Thermal Physics Morse under- 
takes to present, in three separate sec- 
tions, ordered discussions of thermo- 
dynamics, kinetic theory, and statistical 
mechanics. No one can deal with all of 
these subjects in 400 pages, and the 
success of a text like this will depend on 
the degree of agreement between the 
author's preferences and those of the 
instructor and students who use the 
book. 

Morse's preferences are clearly theo- 
retical, and he places emphasis, in both 
text and problems, on ideas and alge- 
braic development. There is virtually 
no discussion of experiments or experi- 
mental procedures bearing on the ideas, 
and actual data appear irregularly and 
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in many cases approximately. Those 
who enjoy (or require) careful atten- 
tion to the hard facts of experiment 
will find Morse's treatments disappoint- 
ing; those who prefer horseback esti- 

in many cases approximately. Those 
who enjoy (or require) careful atten- 
tion to the hard facts of experiment 
will find Morse's treatments disappoint- 
ing; those who prefer horseback esti- 

in many cases approximately. Those 
who enjoy (or require) careful atten- 
tion to the hard facts of experiment 
will find Morse's treatments disappoint- 
ing; those who prefer horseback esti- 

mates in getting a feel for theory will 
be pleased. 

The first third of the book is given 
to a conventional treatment of classical 
thermodynamics along historical lines. 
The discussion is concise, but Morse 
manages to include reasonable refer- 
ence to the third law and a long section 
on helium II. It is pleasant to see atten- 
tion paid to systems having more than 
two independent variables. But for a 
book oriented toward theory, some of 
the discussion is weak. There are, for 
example, no sharp definitions of such 
basic ideas as heat and internal energy. 
The treatment of the second law is based 
on Clausius and Kelvin, with no hint 
that modern alternatives exist for good 
reasons. Even within the Clausius- 
Kelvin limits, there is only casual dis- 
cussion of the problem of approximat- 
ing an arbitrary cycle by a set of Carnot 
cycles. The algebraic manipulations are 
done by the common elementary proce- 
dures (all too frequently opaque to stu- 
dents), without the simplicity and gain 
in conciseness available througli the use 
of Jacobians. These are common char- 
acteristics of texts in thermodynamics; 
but they are not necessary in even a 
short treatment, and they mar a book 
newly written in the 1960's. 

The second section, about 90 pages, 
discusses kinetic theory, chiefly of gases, 
but with some discussion of magnetic 
materials. It provides a very useful op- 
portunity to introduce ideas of prob- 
ability, phase space, distribution func- 
tions, and the like in the context of the 
rather specific kinetic theory model. 

After a bow to classical statistical me- 
chanics (Liouville's theorem), Morse 
develops a modern treatment of sta- 
tistical mechanics by postulating the 
connection between entropy and the dis- 
tribution function. This is then illus- 
trated in a short chapter on the micro- 
canonical ensemble and in extended 
discussions of the canonical ensemble, 
with applications to the theories of spe- 
cific heat (including the Debye theory), 
the properties of gases, and paramag- 
netic materials. The grand canonical 
ensemble is introduced and is used to 
treat Einstein-Bose and Fermi-Dirac as 
well as Maxwell-Boltzmann systems. 
Tastes in statistical mechanics are indi- 
vidual, but Morse's choice of basic ap- 
proach is defensible, and his treatment 
of it is excellent. Only the optional last 
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has studied quantum mechanics will 
find little that is new, while the student 
who has not will find the discussion too 
concise to be instructive. 
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Morse's book has many virtues: it is 
clear within reason, its physics is good 
and solid, and best of all it conveys a 
flavor of unity that must represent the 
author's own comprehension of thermal 
phenomena. The sense of unity is sur- 
prising in a book oriented to theory, 
since thermodynamics and statistical 
mechanics are basically quite different 
subjects whose marriage in a single 
course is a study in contrasts. But in- 
structors and students who share a 
singlemindedness similar to Morse's, 
and a preference for theory, will find 
Thermal Physics the basis of a success- 
ful intermediate course. Even those who 
would wish for more attention to ex- 
periment and a more eclectic treatment 
could read and teach the book with 
profit. And perhaps in a future edition 
Morse could add data and references 
(at least) to make his book more ver- 
satile without sacrificing its unity. 

THURSTON E. MANNING 

Department of Physics, Oberlin College 

Wanted: Amateur Sleuths 

Meteorites. Fritz Heide. Translated 
from the second German edition 
(Berlin, 1957) by Edward Anders and 
Eugene R. DuFresne. University of 
Chicago Press, Chicago, 1964. x + 
144 pp. Illus. $6.50. 

This little book is so simple, lively, 
and clear that many laymen can read 
and enjoy it. In his preface, the trans- 
lator, Edward Anders, mentions that 
F. A. Paneth, in his very favorable 
review of the original book, said that 
he was opposed to a translation be- 
cause "It can be assumed that most 
scientifically minded people, especially 
students at universities, know at least 
a little German." Anders, with the as- 
sistance of Eugene DeFresne, has now 
translated the book. Although it is de- 
batable how much German scientifi- 
cally minded people and students at 
universities know, it is not debatable 
that Fritz Heide's book is an excel- 
lent introduction to the subject of 
meteorites. 

Meteorites are chunks of material 
that fall to the earth from outer space. 
The subject kindles interest easily. 
Heide's book, having only 131 small 
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There is little danger that this book will 
extinguish anyone's interest. My biggest 
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complaint is that the $6.50 price tag 
for the clothbound edition puts it out 
of the range of many high school stu- 
dents and even libraries. There is, how- 
ever, a $1.95 paperback edition. 

Although scientists have studied me- 
teorites for 150 years, nonscientists 
have studied them much longer. Until 
recently, the number of laymen inter- 
ested in meteorites greatly exceeded 
the number of professional meteor- 
iticists. With the advent of the space 
age, meteorite research in the United 
States has accelerated tremendously, 
but the ratio of interested laymen to 
meteoriticists appears to be decreasing. 
In contrast with other branches of sci- 
ence, the ratio of laymen to scientists 
interested in meteorites is of vital im- 
portance to the subject itself, since the 
science of meteorites depends almost 
completely on laymen to collect sam- 
ples. The amount of meteoritic material 
available for research is diminishing, 
although the need for such material is 
growing. The laboratory studies of these 
interesting objects, made with the mod- 
ern tools of science, use increasing 
amounts of material, and most experi- 
mental findings stimulate more research. 
Since the number of falls from the sky 
cannot be increased, the collection ef- 
ficiency must somehow be improved. 
The obvious way is to increase the 
number of collectors by interesting 
more laymen in meteorites. Heide, in 
his last paragraph, presents this ticklish 
situation in a somewhat different vein: 

In contrast to many other branches of 
natural science, the science of meteorites 
is in the enviable position of being able 
to invite large groups of the public with 
an interest in natural science to active 
participation, instead of merely passive 
reception of research findings. We have 
seen of what great importance is the en- 
tire complex of phenomena associated 
with the fall of a meteorite. Even limited 
and apparently insignificant observations 
by laymen can, if sufficiently numerous 
and made with sufficient accuracy, provide 
the basis for far-reaching and important 
conclusions. The author will be most 
pleased if he has succeeded in arousing 
interest and the desire to participate ac- 
tively in our sciences in at least some of 
the readers of this little book. 

Heide's book consists of three chap- 
ters. The first describes the phenomena 
associated with the fall of a meteorite- 
the displays of light and sound that ac- 
company the deceleration in the atmo- 
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sphere, the impact with the ground, and 
the craters. He also tells how one rec- 
ognizes meteorites. Practically every 
page contains a photograph or a figure. 
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The sections on the hazards connected 
with the fall and on historical facts are 
particularly entertaining. I did not know 
that a number of monks were hit by 
meteorites during the Middle Ages, nor 
that one killed a dog in Nakhla, Egypt, 
and another a colt in New Concord, 
Ohio. I also did not realize that Thomas 
Jefferson had put himself on record 
with the remark that it was easier to 
believe that a Yankee professor would 
lie than that stones would fall from 
heaven. The author also quotes other 
18th-century scientists, including La- 
voisier, on the absurdity of stones fall- 
ing from heaven. His discussion of the 
first scientific book on meteorites, pub- 
lished in 1794, by the German physi- 
cist Chaladni, On the Origin of the 
Iron Masses found by Pallus and others 
Similar to It, and on Some Natural 
Phenomena Related to Them, stimu- 
lates my interest in the history of 
science. 

The second chapter describes the 
meteorite matter itself-the sizes, sur- 
face features, and shapes and the chemi- 
cal and mineral compositions. Here, too, 
photographs and figures on every page 
illuminate the text. Meteoriticists are 
astronomers, physicists, chemists, metal- 
lurgists, geologists, and 'biologists, none 
of whom often pays much attention to 
the specialist with a different back- 
ground from his own. Heide is a pro- 
fessor of mineralogy and petrography 
at the University of Jena, but he em- 
phasizes other studies more than miner- 
alogy. This is remarkable and may be 
one reason why the book is so simple 
and clear. 

The third chapter, on the ages and 
origin, is not so lively as the rest of the 
book. The attempt to cover uranium- 
helium ages, potassium-argon ages, and 
cosmic-ray exposure ages in four pages, 
which also contain two long tables, is 
not so successful as the rest of the 
book. 

Because of the topic's relation to our 
space program, I would have expected 
a rash of American books on meteor- 
ites, but only two have appeared during 
the past 2 years-Brian Mason's Me- 
teorites (Wiley, New York, 1962) and 
this translation. Both are needed. 
Heide's book stimulates the interest; 
Mason's book provides the vehicle by 
which people can easily go more deeply 
into the subject. 
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