caleulations: the OPW or orthogon-
alized-plane-wave method; the closely
related pseudopotential method, ap-
plied particularly to the NFR or nearly
free-electron case; the KKR or Kor-
ringa-Kohn-Rostocker method; and the
APW or augmented-plane-wave meth-
od, most closely related to the KKR
method. The OPW and pseudopo-
tential methods have been most use-
ful for the so-called “simple crystals,”
metals such as sodium, magnesium and
aluminum, and semiconductors such as
silicon and germanium.

The APW method, on the contrary,
is the best one for crystals containing
transition elements, and containing
heavy atoms. The applications de-
scribed in this book are to metallic
crystals with only one atom in the unit
cell, but the method has been applied
as well to more complicated elements,
and to many compounds. The book
contains a good bibliography, and in-
formation about all the crystals that
have been treated by the method.
Too recent for inclusion are some
papers, some not vet published, on the
application of the method to ferromag-
netic and antiferromagnetic crystals.
For problems of this latter type, the
method and the closely related KKR
method are practically required, since
they are the only ones capable of han-
dling the transition elements in an a
priori fashion.

The part of the theory to which
Loucks has made the most significant
contribution is the adaption of the
method to atoms heavy enough to
require relativistic treatment. This
means at least the latter half of the
periodic table. There is a good dis-
cussion of all the points connected
with setting up the relativistic calcula-
tion, a method that remarkably
enough is not much more difficult
than the nonrelativistic version,

After the textual material, there are
nearly 50 pages devoted to details of
computer programs for making calcu-
lations, This is particularly useful, for
the method so far has been used, as
was indicated in an earlier paragraph,
almost entirely by the students of the
reviewer, who got their training at
MIT. Loucks worked up his pro-
grams by himself, and this volume
should help others to do the same.
Many workers in other institutions
who have been using the pseudopo-

tential and other methods, feeling that
they were simpler, might well be in-
spired by this book to learn the more
powerful methods of the APW tech-
nique,

Finally, as was mentioned earlier,
there are facsimile reproductions of 17
of the leading papers that have so far
appeared, dealing either with the tech-
niques of the method or with
energy-band calculations made by use
of it. These are well chosen and fur-
nish a very valuable supplement to the
material presented in the earlier part
of the text.

It is only fair to say that this text
does not cover all aspects of the APW
method.  For one thing, the matter of
symmetry and of the application of
group theory to the study of energy
bands in crystals is almost completely
omitted. For the very simple crystals
under discussion by Loucks, this is not
unreasonable; the simplification of the
problem that can be brought about by
use of group-theoretical methods is not
necessary in order to get useful results.
But as one goes to more complicated
crystals, with many atoms in the unit
cell (not treated in this volume),
group theory becomes increasingly
necessary to bring the problem within
the range that can be handled with
present computers. It may be appro-
priate to point out that an extensive
review article on the method, now
under preparation by L. F. Mattheiss,

J. H. Wood, and A. C., Switendick,
will provide a great deal of additional
material, and when it is published, it
should provide a useful supplement
to the present book.

There are advantages, however, in
simplicity, and the opinion of the re-
viewer is that the book of Loucks con-
tains just about the amount of detail
that should be found in a text intend-
ed to give the reader a first acquaint-
ance with the method.

s 0

John C. Slater is Institute Professor Emeri-
tus at MIT and graduate research profes-
sor of physics and chemistry at the Uni-
versity of Florida.

Subtle and eclectic history

THE ROLE OF MATHEMATICS IN
THE RISE OF SCIENCE. By Salo-
mon Bochner. 386 pp. Princeton
U. Press, Princeton, N. J., 1966.
$9.00

by Eugene P. Wigner

This is not an easy book to read or re-
view, Its purpose is, if we believe its
title, to describe the role that mathe-
matics plays in the sciences, and it de-
scribes much of this. However, it
does much more—it gives a history of
mathematics as seen by the author, and
this is a delightful history. Almost
every page has some subtle observa-
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“This volume and those to follow, should prove to be an invaluable source of information to every scientist and engineer, with a scope
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—From the Preface by Y. S. Touloukian
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edition.

An extraordinary contribution toward solving the incessant
problem of information retrieval in the physical sciences.
This remarkable compendium of information answers the
demand among scientists and engineers for a comprehen-
sive literature guide to important thermophysical proper-
ties. It is a major step towards the eradication of severe
limitations in many technical developments incurred by a
lack of easily accessible information. Authoritative and com-
prehensive in its approach, this unexcelled publication,
brings to the user the equivalent of a desk-model digital
computer. Any query within the expansive scope of the
Thermophysical Properties Research Center's activities
may be answered within a matter of minutes through a
coordinated use of these three unique books.

The Thermophysical Properties Research Center (TPRC)
was established at Purdue University in January 1957 and has
become a world center for the collection, analysis, correla-
tion and dissemination of thermophysical properties infor-
mation; as such it serves education, science, and technology.

In the course of its research activities, TPRC searches the
world literature and collects all recorded information on the
thermophysical properties of all substances. This informa-
tion concerns not only data on thermophysical properties
but also theoretical methods of estimation as well as experi-
mental techniques used in the measurement of a particular
property of gases, liquids, or solids.

The result of exhaustive research and development, Thermo-
physical Properties Research Literature Retrieval Guide
brings the scientist and engineer easy and effective access
to a wide scope of scientific information. The main goal of
this retrieval guide is to obtain comprehensive coverage of
all available thermophysical properties data. Now, scientific
workers need not repeat the laborious preliminary examina-
tion of the literature but can use these books in tandem on a
routine basis.

This work retrieves more than 45,000 substances and almost
140,000 reference entries and contains complete bibliographic
information for 33,700 references classified in the volume.
These citations cover technical and scientific journals in
addition to university dissertations and reports of govern-
mental agencies, industrial organizations, and research
centers. An important segment of the information reported
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tion, either on mathematics or on
mathematicians or on scientists in gen-
eral or, at least to this reader’s sur-
prise, on the history of science as an
independent science. Some of these
observations may be controversial—as
are most subtle observations—but they
are invariably illuminating and, as a
rule, penetrating.

The history of mathematics con-
tained in the book is far from being a
complete history of mathematics or
even a systematic review of the role
that mathematics played in the sci-
ences. It is a very eclectic story. The
book ends with about 150 biographi-
cal sketches including that of Eurip-
ides, the tragedian, but not including
that of Euclid. 1t deals with the
subjects to which the author could
contribute some interesting remark or
original opinion. However, this read-
er, at least, marvelled at the number of
such subjects and at the author’s inti-
mate knowledge of the original monu-
mental contributions to science, such
as those of Plato, Aristotle and New-
ton. He was equally surprised by the
author’s familiarity with scores of trea-
tises on the history of mathematics and
of the sciences.

Finally, it was a pleasure to read a
book on mathematics, written by a
mathematician with deep understand-
ing of his subject, and free of the jar-
ring misunderstandings that one en-
counters in many books on the history
of science.

*

The reviewer was awarded the 1963 No-
bel Prize “for systematically improving
and extending the methods of quantum
mechanics and applying them widely.”

Nothing impious about it

ATOMISM IN ENGLAND FROM HAR-
IOT TO NEWTON. By Robert H.
Kargon. 168 pp. Oxford U. Press,
London, 1967. $6.75

by L. Marton

I must confess my profound embarrass-
ment in receiving R. H. Kargon’s book
for review and not knowing who
Hariot was. A few days later, how-
ever, I started feeling better. I have
shown the book to one of my friends,
who was educated in England, has a
Cambridge University degree and
taught there. He never heard of

DESCARTES

Hariot either. It just goes to show
that either the book is about some ob-
scure scientists or that our education
is incomplete.

Before describing the book I would
like to give my answer to the above
query. Indeed Kargon's book relates
the contributions to atomic theory of
some of the lesser-known natural
philosophers of the times around the
17th century, which is a very praise-
worthy undertaking. I am a firm
believer in the view that no scientific
creation is entirely due to a single
genius. In most cases it is possible
to trace back the elements of a new
thought to the contributions of several
minor scientists. The “giants” ac-
complish often a synthesis,
either by adding some missing ele-
ments or by fusing together several
apparently unrelated components that
were needed to complete the edifice.
[ believe therefore that the present
hook accomplishes a very useful pur-
pose by bringing to our knowledge the
succession of events and ideas that
allowed the atomic consideration of
matter to triumph over the previous
vague conceptions.

The early, Epicurean conception of
atomism was based on considerations
requiring a purely materialistic buildup
of the universe. In absence of ex-
perimental proofs, practically all argu-
ments for or against were of philo-
sophical nature and thus subject to
theological interpretation. One of the

most
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great stumbling blocks for the ad-
vancement of that it
carried the stigma of atheism and
many people condemned it just on
that basis alone.

Kargon’s book brings out the strug-
gle in 17th-century England by list-
ing the men, their accomplishments
and the arguments used. It starts
out with a description of the scientific
circle gathered around Henry Percy,
the ninth Earl of Northumberland,
who was one of the most gifted ama-
teurs of his time. Thomas Hariot
was the leading scientist in their circle
and was a staunch supporter of the
atomic hvpothesis.

Unfortunately, Hariot never pub-

atomism was
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