
38

that has been shown. The account is in a way an inci-
dental history of the development of laboratory skills,
exemplified in the progressively increasing specificity
of the experiments. The latter have been notoriously
difficult, for sundry reasons: the measurements of the
upper end of the tritium spectrum were difficult be-
cause of the low energy of the particles and the fact
that they vanish in intensity in the region of interest,
and yet they have told us that the rest mass is less than
a thousandth of that of an electron; the experiments
on nuclear recoil from electron capture have been dif-
ficult because of the low energy of the recoils, with
the consequence that "vacuum" sources have to be
used, and yet they have been forced to such detail as
a revelation of the recoil line shapes; the experiments
on beta particle-recoil nucleus angular correlations
have been difficult for similar reasons, and yet they
have informed us about the nature of the basic inter-
actions; the experiments on double beta decay have
been difficult because of the tantalizing infrequency of
the events; the radiochemical experiments have de-
manded the application of the finest of technique,
sometimes almost on a chemical engineering scale; and
(most of all) the experiments on the detection of the
free neutrino have been difficult because they demanded
the measurement of interaction cross sections about
1012 times smaller than those that had previously been
considered small. It is therefore fitting that the em-
phasis be experimental, as it is also fitting that the
story be told by one who has contributed substantially
to it.

A summarizing account such as Dr. Allen's gives
the reader the impression that, at the age of twenty-
five years, the neutrino has reached its majority. A new
phase of the research is now to be entered, less ex-
ploratory and more mature. One wonders at the con-
clusion of Dr. Allen's book: what is next? There are
one or two nails yet to be driven into the lid of the
packing box, such as the time-reversal experiment in
neutron decay (now in progress at Chalk River and
the Argonne National Laboratory), but beyond that
one can see only vaguely. That terrestrial neutrino
physics is possible from an experimental standpoint
has been demonstrated, although at present it is difficult,
slow, and costly. One can see a need for the measure-
ment of interaction cross sections, but perhaps the
more interesting questions relate to the role of neutrinos
in cosmology. Challenges still exist, both theoretical
and experimental, and Dr. Allen's absorbing account
of past accomplishment makes one feel confident that
scientific ingenuity will rise to meet them.

Corpuscles and Radiation in Matter I I . Vol. 34 of
Handbuch der Physik. Edited by S. Fliigge. 316 pp.
Springer-Verlag, Berlin, Germany, 19S8. DM 78.00
(subscription price DM 62.40). Reviewed by L. Mar-
ton, National Bureau of Standards.

The numbering of the volumes of the new encyclo-
pedia of physics is somewhat confusing. Volume 33 is

entitled Optics of Corpuscles, Volume 34 is called Cor-
puscles and Radiation in Matter II. The number II
implies there is somewhere a number I, but I haven't
seen any evidence of it.

However, this volume will have to be judged on its
own merits. It consists of six chapters. The first chap-
ter, written by R. Kollath, is entitled "Passage of Slow
Electrons and Ions through Gases". The SO pages of
this chapter contain a summary of what is known about
single collisions in a field-free space. Other topics which
might have been considered under this title are dis-
cussed elsewhere. Impact phenomena in accelerating
fields are treated in Volume 21, whereas excitation, ioni-
zation, and similar phenomena are part of Volume 36.
The present treatment is, therefore, limited to the
measurement of total cross sections for the elastic scat-
tering of slow electrons and of ions as well as the
scattering and charge exchange of slow ions.

The coverage of the material gives the impression of
a more or less abandoned field of physics. Just for the
fun of it, I made a histogram of the references given in
this paper and found that the center of gravity is on
1930. This center of gravity is so marked that, for
instance, all the references (books and papers) for the
post-war period are less than two-thirds of the refer-
ences given for the single year 1930. I don't believe I
am mistaken in stating that the post-war work in this
branch of physics is considerably more than the few
papers quoted in the text. Thus I am forced to conclude
that the presentation, with its emphasis on very early
papers, is somewhat misleading.

The second chapter is by R. D. Birkhoff. It is entitled
"The Passage of Fast Electrons through Matter". The
first section of this chapter considers free electron col-
lisions where only a small amount of energy is trans-
ferred. In the next section the theory of stopping power
is reviewed and a brief discussion of the Cerenkov effect
is given. This section is followed by one entitled "Colli-
sions with the Conduction Electron Plasma". This is
essentially a review of the theory and of experiments of
characteristic energy losses (called discrete losses by Dr.
Birkhoff). The presentation reflects the point of view of
the earlier version of the collective oscillation theory
of the free electron gas and doesn't consider later de-
velopments where effects of nonconduction electrons
can be quite important or even predominate. This sec-
tion is followed with the one on the "Distribution of
Energy Losses—Straggling". This is essentially a more
complete study of the average rate of energy losses
which was first discussed in an earlier chapter. There is
also a discussion of the effect which nuclear scattering
has on the shape of the distribution. In the following
section the deflection caused by single scattering and
multiple scattering by nuclei is considered. Ample tabu-
lar material illustrates this chapter. The last part of the
Birkhoff chapter is devoted to total-range considerations.
The energy distribution of electron flux is calculated for
an infinitely thick absorber.

The next contribution by Lenart Simons is on "Posi-
tronium". In 23 pages he discusses the formation, sta-
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NEW
VAN NOSTRAND
REFERENCE BOOKS

• PHOTOMICROGRAPHY 2nd Ed., by Roy S. Allen, Sc.D.

A broad, accurate picture of photomicrography including new designs of microscopes, cameras and accessories, new
methods and applications of modern practical usage.

425 pages, illus., about $8.00

•
DYNAMICAL ANALOGIES 2nd Ed., by Harry F. Olson, Acoustical Research Director, RCA Lab-
oratories.

Deals with the analogies between electrical, mechanical, acoustical and magnetic systems. Invaluable in solving vari-
ous problems of dynamic systems.

288 pages, illus., about $5.75

ITHE ALGEBRA OF ELECTRONICS by Chester H. Page, Consultant to the Director, National Bu-
reau of Standards.

A definitive guide to a basic and practical understanding of electrical circuits, equations that can be derived, and
more than 100 problems with methods and answers.

252 pages, illus., about $8.75

IA COMPENDIUM OF MATHEMATICS AND PHYSICS by Dorothy S. Meyler, M.Sc, Senior Lec-
turer in Pure Mathematics, University College of Wales, and 0. G. Sutton, KT., CBE., D.Sc, F.R.S.,
Director-General, Meteorological Office.

A unique compilation of the most frequently used formulae in mathematics, physics and elementary statistics, suffi-

ciently comprehensive to provide a compact reference when you need a theorem or formula, in what condition it holds and

how to apply it.
394 pages, illus., probably $8.50

• DICTIONARY OF NUCLEAR SCIENCE AND TECHNOLOGY edited by W. W. Clason

Over 4000 words defined in six languages; English/American, French, Spanish, Dutch and German.
924 pages, $25.00

• NUCLEAR POCKET BOOK edited by O. R. Frisch, O.B.E., F.R.S.
Twenty-one specialist contributors bring together in this compact volume useful information on nuclear physics—radi-

ation, isotopes, neutrons; materials, reactors, reactions; electronics; deflection; photographic techniques.
approx. 624 pages, illus., about $9.00

INUCLEAR REACTOR METALLURGY by Walter D. Wilkinson and William F. Murphy, Argonne
National Laboratory.

Included in this authoritative volume are the properties of metals used in nuclear reactors, both as fuels and mod-

erators, and the liquid metals, alloys and ceramics. From ore processing to radiation

effects upon material is covered, and test methods are included.

392 pages, illus., $5.60 p ^
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NEW AND IMPORTANT McGRAW-HILL
PHYSICS BOOKS

ELECTRICAL MEASUREMENT
ANALYSIS

By ERNEST FRANK, The George Washington Uni-
versity. McGraw-Hill Electrical and Electronic Engi-
neering Series. Ready in January.

This outstanding new book, emphasizing theoretical
principles, analysis techniques, and basic concepts,
develops in the student the attitudes and comprehen-
sion necessary for the analytical solution of problems
in electrical measurements. The nature and theory
of errors of measurement are stressed. Topics are
carefully selected in the low-frequency area to
illustrate basic null and deflection methods. The
theory and operation of certain electromechanical
instruments are presented, with emphasis on basic
principles.

FUNDAMENTALS OF
PHYSICAL SCIENCE

By KONRAD B. KRAUSKOPF, Stanford University.
New Fourth Edition. Ready in January.

Presents physical science as a unified field of knowl-
edge, emphasizing the interrelationships of the
separate sciences rather than the artificial divisions
between them. The more important ideas in as-
tronomy, physics, chemistry, and geology are covered
in this balanced presentation, and illustrations of the
scientific method at work are provided. Emphasis
is on basic principles and methods rather than on
details of application. New material includes a new
chapter on wave, motion, and sound, an expanded
discussion of geometrical optics, new theories in
meteorology, and a section on radioastronomy.

PHYSICS FOR SCIENCE AND
ENGINEERING STUDENTS

By W. H. FURRY, E. M. PURCELL, and J. C.
STREET, Harvard University. 694 pages, $7.50.

This well-written and skillfully illustrated textbook
includes all of the basic physical principles that can
be considered in an introductory college course . . .
providing a sound, comprehensive physics background
for engineering and science students. The electricity
and magnetism sections are in the C.G.S. system,
with an appendix devoted to a summary of the form-
ulas in rationalized M.K.S. units. The emphasis in the
problems is on physical principles, and only a few of
them involve calculus. The chapters on the quantum
theory, nuclear physics, and cosmic rays give in
compact form the main ideas of modern atomic
physics.

* SEND FOR COPIES ON APPROVAL *

McGRAW-HILL BOOK COMPANY
330 WEST 42nd STREET . . . NEW YORK 36, N. Y.

bility, annihilation, and the identification of positronium
in gases, as well as the fine structure and the Zeeman
effect in positronium. He also considers the formation
of positronium in liquids and solids. The treatment gives
preponderance to the experimental viewpoint although
the theory is not neglected.

Another short chapter is devoted to x-ray production
by heavy charged particles written by E. Merzbacher
and H. W. Lewis. Most of this chapter is devoted to
consideration of inner-shell ionization.

Ward Whaling has written a very very short contri-
bution on the energy loss of charged particles in matter.
After three pages of introduction, most of the contri-
bution consists of tabular material.

The last contribution to this volume is by Robley D.
Evans and gives a very fine and thorough discussion of
the Compton Effect. It starts with a historical presenta-
tion of the discovery and of early developments. This
introduction is followed by a very good discussion of
the conservation laws and energy and angle relation-
ships. Two sections are devoted to Klein-Nishina cross
sections. The first of these is for polarized radiation, the
second for unpolarized radiation. A well-documented
section is devoted to Compton attenuation coefficients
followed by a short treatment of Compton absorption
coefficients. The last two sections are devoted to Comp-
ton scattering by bound electrons and by magnetically
oriented electrons. This whole chapter is very up to date
and an exhaustive presentation of this fascinating
subject.

In the introduction of this review, I considered the
organization of material in the various volumes. Now we
consider the organization of the material in this volume.
Individually very good chapters constitute this particu-
lar volume, but their grouping them together doesn't
seem to me particularly fortunate. It looks almost as
if the editor in chief had difficulties in assigning these
chapters to other volumes and therefore he decided to
put them together in a volume called Corpuscles and
Radiation in Matter II. This is, of course, not very
important from the viewpoint of library use of the
book. From the point of view of the individual buyer,
who has to decide which volume he wishes to acquire
for his private library, it may be very important to
know how closely knit are the contents. In this particu-
lar case, the subject choice is so wide that an individual
buyer might not make use of a major fraction of the
contents of the book.

The Russian Literature of Satellites, Part I. 181 pp.
(State Technical & Theoretical Press, Moscow, 1957)
Translated by International Physical Index, Inc., New
York, 1958. Paperbound $10.00. Reviewed by S. F.
Singer, University of Maryland.

This volume contains six translated papers from
Progress in Physical Science, Vol. 63 (Uspekhi Fiziches-
kikh Nauk) published by the USSR Academy of
Sciences. The issue released in September 1957 is de-
voted to a series of special papers on the subject of
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