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to illustrate the two main classes of unified field theories
by examples which are fully discussed. Projective (5-
dimensional) theories are represented by the theory of
Jordan as modified by Thiry, while affine theories are
represented by the most recent works of Einstein and
Schrb'dinger. A very elegant discussion is first given of
variational methods in the relativistic domain, and the
basic equations in each case are set up in variational
form. Both theories are discussed extensively with ref-
erence to the Cauchy problem, the consistency condi-
tions and the conservation laws. In addition the affine
theory is prefaced by a mathematical discussion of af-
fine connections.

This book will not only be extremely valuable to
anyone who wishes to acquire a thorough grasp of
mathematical relativity, but the first portion may also
be read with profit by anyone interested in mathe-
matical physics, both from the esthetic and practical
viewpoints.

Electrons, Atoms, Metals and Alloys (Revised Edi-
tion). By William Hume-Rothery, 387 pp. (Iliffe and
Sons, London) Philosophical Library, New York, 1955.
$10.00. Reviewed by C. S. Barrett, Institute for the
Study of Metals, University of Chicago.

Hume-Rothery wrote this book to appeal to the prac-
ticing metallurgist who wants to know about modern
concepts of atomic structure and the relations that have
been found between atomic structure and alloy struc-
ture. The book covers about the same ground as his
earlier Atomic Theory for Students of Metallurgy, which
was written for university students, but the treatment
is entirely different from the earlier book. Having found
that industrial metallurgists regarded his earlier book
largely unintelligible, he set out to write one that could
be read "with enjoyment, without hard work", and in
"small doses". He decided to adopt a dialogue style, in
which the Young Scientist explains things to the Older
Metallurgist. He does not use the dialogue to introduce
wit and humor—save for a delightful discussion of the
Heisenberg uncertainty principle—but nevertheless
makes good use of it to emphasize important principles,
to review what is said in earlier chapters, and to clarify
unfamiliar and confusing ideas.

There are some 75 pages on the hydrogen atom and
the fundamental concepts of wave mechanics before
one comes to a discussion of any of the metallic ele-
ments, and 75 more pages of atomic structure before
one comes to anything on crystal structures. One can-
not quarrel with the desirability and logic of this se-
quence, but the author is a bit optimistic if he thinks
there are many older industrial metallurgists in this
country who will take the time to go through all of
this portion of the book carefully as a preliminary to
reading the section dealing with theories of solid solu-
tions, intermediate phases, electron compounds, and
superlattices. British older metallurgists, I suspect, are
better prepared for this, in education and temperament,
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than those of the U. S. A. and Canada. There are,
nevertheless, many physicists and chemists who should
find the book, an unusually readable review of basic
alloy theory and basic principles of atomic physics.
Nuclear physics is discussed in brief, and plastic de-
formation of metals is given a few pages.

There are no mathematical derivations or detailed
discussion of theories, but much effort is given, on the
other hand, to explanations of what the theories are
about and why they are important. Jones' theory of
alloy phases is given considerable emphasis, as in all
of Hume-Rothery's books.

The concluding chapter of the book points out the
need for more science in metallurgy in the future and
is a rousing plea for more fundamental science courses
and less technological courses in the training of metal-
lurgists in universities, together with a plea for the
metallurgical industry to hire more scientifically trained
men than in the past. The average man entering the
chemical industry, it is emphasized, has a much wider
knowledge of the science of his subject and a smaller
knowledge of technology than the average man enter-
ing the metallurgical industry—and this fact has con-
tributed to the enormous progress of the chemical in-
dustry in the last fifty years. This chapter was written
in 1947 and was based on conditions in Britain as the
author saw them at that time. There has been a gradual
change since that time in the dierction that is urged,
in curricula, in the type of research problems under-
taken in the metallurgical departments of several Brit-
ish universities, and in the use of scientifically trained
men in metallurgical industry. Nevertheless, changes in
this direction have been slow, both in Britain and on
this side of the Atlantic, and the chapter has a mes-
sage that is still of value.

Variational Principles in Dynamics and Quantum
Theory. By Wolfgang Yourgrau and Stanley Mandel-
stam. 155 pp. Pitman Publishing Corporation, New
York, 1955. $5.50. Reviewed by Arthur Beiser, New
York University.

The variational principles of dynamics, which assert
that a certain quantity (generally an integral of mo-
tion) be an extremum along the actual path, are in-
tuitively appealing and have played an important part
in the formulation of this subject. An account of their
long (since 600 B. C. or so) and colorful history, to-
gether with an exposition of their present status, is
contained in this book. The formal development of
such topics as transformation theory and the Hamilton-
Jacobi equation is conventional, but the historical and
philosophical discussions make interesting reading.

Acoustics
Acoustics, by L. L. Beranek, is a quite complete text

on the engineering applications of acoustics in sound
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who need In know Ilic Iheorclical background of reactors. II
I reals in it Bingle volume elementary nuclear physics, iheory of
thermal reactors, and descriptions of Geiger and scintillation
counters. Calculations, shielding, instrumentation, radiation
precautions are nil treated in brief, readable slylc. Asa whole,
tin- book is n simplified account of reactor theory, written for
people with no previous knowledge of I In1 Bubject.
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tute of Technology. International Series in Pure
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Here ia a new and outstanding lexl and reference work in
fundamental nuclear physics for college tfradualc students,
involving both "intra-nueleur" and "extra-nuclear" Melds.
The sequence and discussion of each topic—new for books on
nuclear physics—begin at the inlroduclory level, I hen curry
I hrou^h intermediate levels of difficulty into advanced ansis
of most recent currenl research. In the discussion of each
siibtopic, the book deals both with the experimental fads and
with their interpretation of contemporary theories. Thus it
combines I he experi menial and I heorelical approach, and
operales in the area in which theory and experiment meet.
Many practical illustrations are included lo familiarize I In-
sludenls with ex peri menial ins I rumen Is and techniques in
nuclear physics.
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greater progress in the future.
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