and significant work; therefore it is to
be taken as Heavens’ own Olympus of
thin films. But the book is both a satis-
fying and provocative purchase.

Heavens’ book will be satisfying to
the reader because a new science can be
contacted in or through his book. It will
be satisfying because of the uniformity
and clarity of style and the coherence of
the author’s re-presentation and epitome
of the original literature.

The book will be provocative to the
original mind, as are all such competent
surveys written by authors who are them-
selves intimate with their subjects. It is
provocative in the sense that hardly a
page fails to evoke an idea for an experi-
ment or investigation that is worth while
or needs to be done. We may expect
Heavens’ work to be very stimulating to
and important for the growth of the art
he treats.

I not only recommend this book to
those already interested in thin films, but
also to those who have a problem-solving
competence that is currently unemployed.
For the theoreticians, the optical theory
presented is certainly more complex and
less useful than it will be in the future;
and for experimentalists, the techniques
described (thermal evaporation of films)
have great power for study of the solid
state. For example, to appreciate the op-
portunities, we only need to imagine the
study of thin films developed to the point
where a similar work on their mechani-
cal properties could be prepared; but
first the experiments need to be made
and theory needs to be formulated. The
attraction of such optical or mechanical
research lies in the relatively modest
equipments required for it.

Joun Srtrowc
Johns Hopkins University

Beta- and Gamma-Ray Spectroscopy.
Kai Siegbahn, Ed. Interscience, New
York; North-Holland, Amsterdam,
1955. xiv + 959 pp. Illus. $20.

The object of this volume, as stated
by the editor, who is a well-known ex-
pert on beta- and gamma-ray spectros-
copy, is to facilitate the entry of the new-
comer into this field of nuclear research.
Actually, the book offers considerably
more than this statement implies. The
experimentalist who is actively engaged in
nuclear research will find this volume,
in most parts at least, an extremely use-
ful and well-documented reference and
handbook.

The large amount of material is dis-
tributed in 26 chapters, each of which was
prepared by one or more specialists in
the particular field.

The first two chapters give a good
survey of the interaction of electrons and
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gamma rays with matter. A comprehen-
sive and up-to-date discussion of theory
and design of beta-ray spectrometers fol-
lows; high-resolution spectroscopy is in-
cluded. Gamma-ray spectroscopy by crys-
tal diffraction is discussed by the most
competent worker in this field. An excel-
lent survey of the scintillation method,
full of useful information and practical
details, is presented in the next chapter.
Particular detection methods, including
proportional-counter spectrometry and
special methods in gamma-ray spectros-
copy, are discussed in the sixth chapter.

Unfortunately, the discussion of the im-
portant coincidence method in the next
chapter, although it is informative, is
somewhat out-of-date, for it is based
mostly on the use of Geiger-Miiller coun-
ters; very little is said about the use of
scintillation detectors in coincidence ar-
rangements. Special problems of beta-
spectrometer measurements, including
details of source and window techniques,
are treated in the next chapter, which is
followed by three clearly written articles
on (i) theory of allowed beta decay, (ii)
theory of forbidden beta decay, and (iii)
experiments on the shapes of beta spectra
with emphasis on the choice of the inter-
action of beta decay. Intimately related
to the problems of beta decay are the
neutrino recoil experiments that are
competently discussed in the next chap-
ter. The theories of multipole radiation
and internal conversion are then pre-
sented in the 13th and 14th chapters, re-
spectively.

After two excellent chapters that de-
scribe the present status of the interpre-
tation of experimental nuclear data on
the basis of the shell model and the uni-
fied model, the measurement of short
lifetimes of nuclear excited states by the
delayed coincidence method, on the one
hand, and by the method of resonant
scattering of gamma radiation, on the
other hand, is described. Three well-or-
ganized articles follow. They form the
19th chapter, which is devoted to theory
and experiments on the angular distribu-
tion of nuclear radiation. In the chapter
that follows this rather theoretical dis-
cussion, some internal effects involved in
nuclear decay processes, such as the emis-
sion of Auger electrons, the formation of
internal pairs, and internal bremsstrahl-
ung are treated.

In the remaining six chapters, particu-
lar problems that are more or less related
to beta- and gamma-ray spectroscopy
are considered—including ordinary and
double Compton effect, double beta de-
cay, annihilation of positrons in various
substances and the formation of positron-
ium, some illustrative disintegration stud-
ies, gamma radiation emitted during
charged particle reactions, neutron-cap-
ture gamma rays, and the measurement
of disintegration rates. The appendix of

the book deserves mention because it
gives extremely valuable tables contain-
ing numerical data useful for the evalua-
tion and interpretation of experimental
results.

As a whole, the book is well edited.
In the discussion of such a great variety
of problems by a number of different au-
thors, it is inevitable that some aspects
are neglected, on the one hand, and that
the same subject is considered by several
of the contributors, on the other hand.
Some overlapping does occur and some
omissions and minor errors were noticed,
but they are hardly worthy of mention.
However, I would have liked to see one
chapter of this book devoted to a gen-
eral discussion of the many electronic
devices used in modern nuclear spec-
troscopy.

The book should be of great interest
and value to all nuclear physicists. Those,
in particular, who are working in the field
of nuclear spectroscopy must have this
excellent work at hand.

Rorr M. STEFFEN
Department of Physics,
Purdue University

Quantum Theory of Solids. Intern. Ser.
of Monogr. on Physics. R. E. Peierls.
Oxford Univ. Press, New York-Lon-
don, 1955. vii + 229 pp. Illus. $4.80.

As the title implies, the problems dealt
with in this book are those that require
the use of quantum theory. Consequently,
there is no discussion of various lattice
imperfections. The book is short and thus
it does not pretend to be complete. It is
good in that it gives a concise, clear pic-
ture of the theoretical methods used to
treat some, but not all, problems in the
field. The author often treats a simple
case and then gives a short derivation of
the general theorems. Very few experi-
mental data are given; and in many in-
stances once the general relationships are
obtained, no numerical estimates of or-
ders of magnitude are stated. The author
is, however, careful to point out the ex-
perimental physical facts that allow a
solution to be obtained by the particular
method or approximation employed.

In the first two chapters the normal
vibrations of a solid are treated. The dis-
cussion is unusual, because it includes the
influence of anharmonic terms on the
specific heat, the thermal expansion, and
the thermal conductivity. The discusison
of the thermal conductivity is excellent,
although it is evident that the subject is
complicated. The next chapter deals with
the scattering of electromagnetic radia-
tion by crystals. The discussion is limited
to the case in which the initial and final
electronic states of the crystal are the
same. The influence of lattice vibration
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on the widths of x-ray reflections is con-
sidered.

The next two chapters consider briefly
the motion of electrons in a perfect lattice
and the cohesive forces in metals. Fol-
lowing this there is an excellent discus-
sion of electric and thermal conductivity
in metals. The treatment is particularly
good in its careful examination of the
validity of the various assumptions used.
After this the author describes present
theories for para, dia, ferro, and anti-
ferromagnetism. Then a chapter is in-
cluded on the absorption and emission of
electromagnetic radiation. There follows
a brief discussion of semiconductors, rec-
tifying contacts, and luminescence. There
is finally a chapter on superconductivity,
in which first the experimental facts are
presented and then the Bardeen Frohlich
theory is discussed with emphasis on the
things that remain to be done.

To summarize, this is an excellent book
for those who wish to study certain theo-
rctical methods that have been used in
the quantum theory of solids. In the par-
ticular fields in which some detail is
given the treatment is very rewarding.

J. S. KoenLER
Physics Department,
University of Illinois

Fundamertal Formulas of Physics. Don-
ald H. Menzel, Ed. Prentice-Hall, New
York, 1955. xxxv+ 765 pp. Illus.
$13.50. $10.65 to schools.

This book attempts to provide compre-
hensive coverage, at the research level,
of the fundamental formulas of mathe-
matical physics, including classical and
modern physics; mathematics and statis-
tics; and various cross-fields such as
physical chemistry, astrophysics, and bio-
physics. The formulas from this broad
range are arranged into 31 chapters writ-
ten by almost as many different authors.
There are a 106-page chapter on basic
mathematical formulas, a chapter each
on statistics and nomograms, a chapter
listing recent values of commonly used
physical constants, 12 chapters on vari-
ous aspects of classical physics, ten chap-
ters on topics from atomic and nuclear
physics, and five chapters on cross-fields.
This style of organization makes it rela-
tively- easy to locate the formulas that
apply to a particular topic.

Each author was given a free hand in
preparing his own chapter or chapters.
As a result, there is a wide variety in the
styles of the various chapters. Some au-
thors give sketchy coverage and do little
more than list formulas, while others
write compressed textbooks. In order to
get such a large amount of material into
a single volume, formulas are given with-
out derivation. There is quite a degree of
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overlap between certain chapters. The
notation varies to some extent from chap-
ter to chapter. Thus the user of the book
will usually have to examine the entire
chapter in which a formula appears in
order to be sure of notation and limita-
tions on applicability. The differences
among authors have led to the slighting
of some topics relative to others. For ex-
ample, 31 pages are devoted to special
relativity and only 33 pages to classical
mechanics and 13 pages to heat and ther-
modynamics; 44 pages are given to geo-
metrical optics, but only 20 pages to
quantum mechanics and 19 pages to nu-
clear theory. From the standpoint of or-
ganization and balance among topics, this
book is inferior to its predecessor in the
field of formulation, E. Madelung’s Die
Mathematischen Hilfsmittel des Physik-
ers.

Considerable care has been given to
the printing of the book; relatively fewer
errors show up in equations than in text
material. Unfortunately, very few illus-
trations were used. Only 24 figures ap-
pear, 14 of which come in the adequately
illustrated chapter on electromagnetic
theory. In many instances, simple dia-
grams would have clarified the meaning
of symbols occurring in formulas. Most
chapters contain a valuable list of refer-

ences from which the reader can obtain

more detailed information on the topics
covered.

The general style of the book is quite
sophisticated. The nonspecialist will en-
counter considerable difficulty in apply-
ing the material contained in most chap-
ters. Although the book is broad in
coverage, certain topics are omitted or
treated very briefly; among these are
mechanics of rotation, rigid body me-
chanics, the tensor character of the
mechanical and electric properties of an-
isotropic bodies, theory of elasticity, crys-
tal structure, and x-rays.

Despite these shortcomings, the editor
and authors are to be congratulated upon
the preparation of such an extensive com-
pendium of the relationships used in cur-
rent-day mathematical physics. There is
enough material included to make this a
valuable reference book for every physi-
cist, theoretical and experimental alike.

V. A. JouNson
Purdue University

New Books

Science in Progress, Ser. 9. George A.
Baitsell, Ed. Yale Univ. Press, New Haven,
Conn., 1955. 343 pp. $6.50.

International Review of Cytology. G.
H. Bourne and J. F. Danielli, Eds. Aca-
demic Press, New York, 1955. 419 pp. $9.

Introduction to Electronic Analogue
Computers. C. A. A. Wass. McGraw-Hill,
New York; Pergamon, London, 1955. 237

pp- $6.50.

Protein Malnutrition. Proceedings of a
conference in Jamaica (1953) sponsored
jointly by the Food and Agriculture Or-
ganization of the United Nations (FAO),
World Health Organization (WHO), and
Josiah Macy, Jr. Foundation, New York.
J. C. Waterlow, Ed. University Press,
Cambridge, England, 1955. 277 pp.

Dried BCG Vaccine. Yoji Obayashi.
World Health Organization, Geneva,
1955. 220 pp. $5.

Diesel Engine Principles and Practice.
C. C. Pounder, Ed. Philosophical Library,
New York, 1955. 848 pp. $17.50. -

Infant Nutrition in the Subtropics and
Tropics. D. B. Jelliffe. World Health Or-
ganization, Geneva, 1955. 237 pp. $5.

A Million Years of Human Progress.
Ira D. Cardiff. Pageant Press, New York,
rev. ed., 1955. 146 pp. $2.50.

An Introduction to the Principles of
Chemistry. L. H. Cragg and R. P. Gra-
ham. Rinehart, New York, rev. ed., 1955.
740 pp. $6.50.

A Source-Book of Biological Names
and Terms. Edmund C. Jaeger. Thomas,
Springfield, 11, ed. 3, 1955. 317 pp. $5.75.

History of the Cold War. Kenneth In-
gram. Philosophical Library, New York,
1955. 239 pp. $5.

Income of the American People. Her-
man P. Miller. Wiley, New York; Chap-
man & Hall, London, 1955. 206 pp. $5.50.

The Prince of Botanists, Carl Linnaeus.
Norah Gourlie. Witherby, London, 1953.
292 pp. 30s.

The Foreseeable Future. George Thom-
son. Cambridge Univ. Press, London,
1955. 166 pp. $2.50. -

The Bequest of the Greeks. Tobias
Dantzig. Scribner’s, New York, 1955. 191
pp. $3.95.

Understanding Surgery. Robert E.
Rothenberg, Ed. Pocket Books, New York,
1955. 620 pp. $0.50.

Microscopy of Ceramics and Cements.
Including glasses, slags, and foundry sands.
Herbert Insley and Van Derck Frechette.
Academic Press, New York, 1955. 286 pp.
$7.50.

Constructional Steelwork. Oscar Faber.
Philosophical Library, New York, 1955.
367 pp. $12.

Legal Medicine, Pathology and Toxi-
cology. Thomas A. Gonzales et al. Apple-
ton-Century-Crofts, New York, ed. 2,
1954. 1349 pp.

The History of the Telescope. Henry C.
King. Sky, Cambridge, Mass.; Griffin,
London, 1955. 456 pp. $12.50.

The Natural History of North Ameri-
can Amphibians and Reptiles. James A.
Oliver. Van Nostrand, New York, 1955.
359 pp. $6.95.

Prospecting for Atomic Minerals. How
to look for and identify atomic ores, stake
and protect a claim, evaluate and sell your
minerals. Alvin W. Knoerr and George P.
Lutjen. McGraw-Hill, New York, 1955.
211 pp. $3.95.

Atomic Energy Research at Harwell. K.
E. B. Jay. Philosophical Library, New
York, 1955. 144 pp. $4.75.

The Golden Book of Astronomy. A
child’s introduction to the wonders of
space. Rose Wyler and John Polgreen.
Simon and Schuster, New York, 1955.
$3.95.
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