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New Books
on Physics

RADIATION
DAMAGE

IN SOLIDS
Investigations in Physics

Series, Volume 7
by Douglas S. Billington and

James H. Crawford

This up-to-date investigation is especially
geared for the needs of the experimental
solid-state scientist. It is both a penetrating
introduction and a valuable reference, in-
cluding an evaluation of various experi-
mental techniques and radiation sources
currently employed. Also covered are stud-
ies of semiconductors, radiation effects in
fissionable materials, and the phenomena
of radiation effects in graphite. $12.50

HYDRODYNAMICS
Revised and Enlarged

by Garrett Birkhoff

A complete revision of the illuminating first
edition of ten years ago, this book brings
up-to-date the results of further activity in
this field. The author has added a stimulat-
ing chapter on turbulence, and he has ex-
panded the work on paradoxes and model-
ling. W. M. Elsasser, in the Review of
Scientific Instruments, said of the first edi-
tion: "A book such as this, concentrating as
it does on the boundaries of fundamental
progress, should be indispensable to all
those engaged in hydrodynamical research
who are concerned with the type of gen-
eralization that so often in the past has led
to fundamental progress." $6.50

Through your bookstore, or

Princeton
University Press
Princeton, New Jersey

L.

material is organized much as in a review article, but
with attempts at consistent interpretation in terms of
crystal defects, electronic structure, etc. In my opinion
the most serious defect in this book is the lack of
detailed treatment of the theoretical investigations of
the electronic structure of graphite. Even if these are
regarded as incomplete, a much better feeling for that
which is understood and that which is obscure would
undoubtedly result from close study and integration of
theory and experiment. In spite of this deficiency, the
book can be wholeheartedly recommended to all phys-
ical chemists, inorganic chemists, and solid-state physi-
cists.

Photo-Electronic Image Devices. Symp. Proc. (Lon-
don, Sept. 1958). Edited by J. D. McGee and W. L.
Wilcock. Vol. 12 of Advances in Electronics and Elec-
tron Physics, edited by L. Marton and C. Marton. 397
pp. Academic Press Inc., New York, 1960. $12.00.
Reviewed by W. T. Wintringham, Bell Telephone Labo-
ratories.

THIS volume, the twelfth in the series, "Advances
in Electronics and Electron Physics", edited by L.

and C. Marton, is the proceedings of a symposium on
image tubes and related devices held at Imperial College
of London University, September 3-5, 1958. The sym-
posium was arranged under the enthusiastic leadership
of Professor J. D. McGee. Representatives of almost
every laboratory in the world working on image tubes
and their application took part in the symposium. How-
ever, as Professor McGee points out, he was unsuc-
cessful in persuading workers from the USSR to attend
and present papers.

The absence of Russian scientists from this sym-
posium is to be regretted. Praiseworthy results reported
in the Russian journals indicate a high level of interest
and of competence in the USSR in areas covered at
the London meeting. Consequently, the cause of science
would have been furthered by a free discussion of all
of the work in progress on image tubes.

For somewhat more than thirty years scientists have
been improving photoelectric camera devices and cir-
cuits. About ten years ago scientists working in other
fields recognized that the tools devised for television
might be useful in the laboratory as well as for enter-
tainment. In particular, the fact that the quantum
efficiency of a photocathode might be a hundred times
greater than that of a photographic emulsion and the
fact that television techniques might be used to increase
the contrast between a bright image and its background
suggested the advantages to be gained by borrowing
from television.

This approach to the problem of increasing the
sensitivity of image-recording systems is reflected in
the fact that about one third of the papers in the
symposium treat tubes derived directly from the tele-
vision camera tube family. All of these tubes have the
property of integrating and storing the effect of radia-
tion incident on the photocathode. Hence the electrical
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signal resulting from scanning may represent the result
of exposures lasting for seconds or minutes. Experi-
ments with a most interesting tube of this type are
described by W. Heimann of the Physikalisch-Tech-
nische Werkstiitten. In this tube the electrons required
for the scanning process are produced by scanning the
photocathode with a moving spot of light (a spot
scanner in television language). Removal of the usual
hot-cathode from the image tube is shown to improve
performance in two ways: first, the vacuum can be
better; and second, the same electron optics are used
in the charge storage and the reading processes with the
result that the effect of distortion-producing aberrations
is cancelled.

Another interesting experiment using televison-de-
veloped principles is described by C. A. Greatorex of
the Institute of Cancer Research at the University of
London. This is the application of spot-scanning tech-
niques to x radiation to allow more effective use of
fluorescent image intensifiers. The electron beam in the
x-ray tube is scanned over an extended target to pro-
duce radiation from a raster. This raster is imaged on
the object by a pinhole. The radiation transmitted
through the object falls on a luminophor in a scintil-
lation counter. The output of the counter is used as a
television signal and is displayed on a television moni-
tor. In this system the intensifier screen does not work
in imaged radiation and therefore can be used most
efficiently. The net result is a reduction of exposure
of the object to x radiation.

Developments stemming from the "snooperscope" of
World War II are described in another group of papers
presented at this symposium. In their simplest form,
tubes of this family include photo-emissive cathodes,
the electrons from which are imaged on fluorescent
screens at the far ends of the tubes. Provided the radia-
tion from the phosphor can be collected efficiently by
a photographic emulsion, the increase of photon ef-
ficiency of the cathode over that of the emulsion yields
a radiation recorder of increased sensitivity. Tubes in
which the phosphor is coated on a thin membrane to
allow the emulsions being brought close to the phos-
phor are described by several authors. B. Zacharov and
S. Dowden of Imperial College have brought this
technique to the highest level disclosed at this sym-
posium by holding the photographic emulsion in close
contact with a mica window by vacuum.

Further work on a variant of this technique is de-
scribed by R. Lallemand, M. Duchesne, and G. Wleriche
of the University of Paris. Instead of a fluorescent
screen, the photographic emulsion is placed in the plane
of the electron image. The advantages of this method of
operation are offset by the fact that the life of the
photocathode is shortened by gas liberated from the
emulsions. However, for some laboratory applications
this appears to be a very promising technique.

The brute force technique of assembling several pairs
of photocathodes and fluorescent screens within a single
envelope to produce tandem or multistage image in-
tensifiers is described by R. G. Stoudenheimer of the

CAMBRIDGE BOOKS FOR PHYSICISTS
THE TWO CULTURES AND THE SCIENTIFIC REVOLUTION

By C. P. Snow
"There is no excuse," writes C. P. Snow, "not to know that this is the
one way out through the three menaces that stand in our way—
H-bomb war, overpopulation, the gap between the rich and the poor.
I his is one of the situations where the worst crime is innocence."
Intellecluul dynamite."—Minneapolis Star-Tribune. $1.75

FROM DUALISM TO UNITY IN QUANTUM PHYSICS
By A. Lande

To explain dualistic phenomena in terms of elementary experience, the
Bohr-Heiscnberg account of quantum mechanics, resting on Born's
statistical interpretation, is developed into a unitary theory. $3.75

SEMICONDUCTORS
By Ft. A. Smith

ELEMENTS OF SOLID STATE THEORY
By George H. Wannier

An introductory textbook for physicists seeking a quantitative interpre-
tation of the properties of solids in terms of the elementary particles of
which they are composed. "A high level of sophistication."—Science

S6.50

CONFLUENT HYPERGEOMETRIC FUNCTIONS
By L. J. Staler

A discussion of the main properties of these important functions to-
gether with tables of Rummers' function over the most useful ranges.
The first book in English on the subject. $12.50

CLASSICAL ELECTRICITY AND MAGNETISM
By E. S. Shire

Bridges the gap between the elementary account taught in schools and
a mathematical treatment based on Maxwell's equations. It_ covers
the 'classical', macroscopic aspects of the subject and combines an
experimental with an historical approach. Applicable to any system
of units. $7.50

X-RAY MICROSCOPY
By V. E. Cossletl and W. C. Nixon

nedicine, metallurgy and technology.

THE ROTATION OF THE EARTH
By W. H. Munk and G. J. F. Mac Donald

An account of certain observed irregularities in the rotation of the_ earth,
both in its rate of rotation and in the position of its axis. These irregu-
larities are caused by events on and within the earth and provide a
means of studying a number of geophysical problems. $13.50

Book I

THE MAJOR ACHIEVEMENTS OF SCIENCE
By A.E. E. McKenzie

BOOK 1 .
An account of the historical development of the main generalizations
of science, their philosophical implications and their influence on
Western thought. "Scientifically, it is the best book of comparable
scope which has yet appeared."—The New York Times $5.50

Contains ninety-one extracts from the literature of science to illustrate?
the themes of Mr. McKenzie's Major Achieoemenls of Science. $3.5U

THE MATHEMATICS OF RADIO TRANSFER
By I. W. Busbridge

A simple introduction to problems arising in the theory of the transfer
of radiation through the atmosphere of a star (and similar problems in
neutron diffusion theory).
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New texts
THE ATOM AND ITS
NUCLEUS
by GEORGE GAMOW, University of
Colorado

Correlates the scientific structures of the
atom and its nucleus, derived from the
author's MATTER, EARTH AND SKY.
The text emphasizes modern concepts
concerning nuclear physics and elemen-
tary particles and integrates the role of
the atom into the various scientific fields.
January 1961 160 pp. Text price: $1.95

RADIATION
BIOPHYSICS
by HOWARD L. ANDREWS, Na-
tional Institute of Health and Radia-
tion Safety

Coordinating pertinent biophysical tech-
niques essential to an understanding of
radiation biophysics, this text provides the
mathematical background needed for the
treatment of radiation mortality data.
February 1961 Price to be announced

ELEMENTS OF
PHYSICS
by GEORGE SHORTLEY, Booz, Allen
Applied Research, Inc., and DUDLEY
WILLIAMS, Ohio State University

This complete revision of a highly suc-
cessful text requires a concurrent course
in calculus. Among the outstanding fea-
tures: introduction to Einstein's relativis-
tic mechanics, discussion of the dot and
cross products of vectors, treatment of
nuclear physics.
January 1961 1042 pp. Text price: $10.00

For approval copies, write: Box 903,
Dept. PT

PRENTICE-HALL, Inc.
H Englewood Cliffs, New Jersey

Radio Corporation of America and by M. M. Wachtel,
D. D. Doughty, and A. E. Anderson of the Westing-
house Research Laboratories. This pre-eminently prac-
tical approach is by no means as impressive as the
imaginative application of optical feedback to a single-
stage image tube. The use of a single photocathode-
phosphor pair regeneratively coupled by an optical sys-
tem is discussed by Arthur Roberts of the University
of Rochester and by Martin L. Perl and Lawrence W.
Jones of the University of Michigan. The difficulties
of this approach are clearly outlined and one can
hope that solutions to the several important problems
will be found.

Another imaginative approach to the problem of
increasing the sensitivity of image tubes is that taken
by J. D. McGee, E. A. Flinn, and H. D. Evans of
Imperial College and by J. Burns and M. J. Neumann
of the University of Chicago. Each of these groups is
working to interpose a large number of parallel electron
multipliers between the photocathode and the fluo-
rescent screen. This approach may turn out to be en-
tirely impractical, but it is refreshing to find experi-
menters who are willing to exhaust its possibilities in
the face of such pessimism.

Even though these new tools are more sensitive than
those previously available, one is struck by the fact
that not a single participant in the symposium felt that
the limit had been reached. The ultimate limit, of
course, is set by the fact that the quantum efficiency
of a photocathode must always be less than unity.
But at present the performance is still bounded by
electron-optical deficiencies, stray emission within ex-
perimental tubes, and by similar phenomena rather than
by quantum efficiency.

The subject matter of the thirty papers in these
proceedings ranges from bare descriptions of laboratory
experiments to theoretical studies of the performance of
image systems. Except that papers on solid-state image
intensifiers are missing, any student of photoelectric
image devices will find at least one paper in this volume
treating his field of interest. The papers taken collec-
tively give the student a good picture of the state of
the art as of the date of this symposium.

Foundations of Electromagnetic Theory. By John
R. Reitz and Frederick J. Milford. 387 pp. Addison-
Wesley Publishing Co., Inc., Reading, Mass., 1960.
$8.75. Reviewed by Jacques Romain, University of
Elisabethville, Katanga.

THIS is not just another textbook on electromag-
netism, but a rather different one from those which

every physicist knows. One of its main features is the
use of atomic concepts to enlighten the study of elec-
tromagnetic fields inside matter, and a simple exposi-
tion of the relations of microscopic and macroscopic
pictures of electric and magnetic fields in that case.
There is also an introduction to plasma physics: gen-
eral principles and typical examples chosen to make
clear the main approaches to plasma physics. The in-
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