Engineers

SEMICONDUCTOR

SCIENTISTS

AND

ENGINEERS

Project leaders, with advanced de-
grees and several years of relevant
experience, urgently needed for
fundamental research and advanced
device design. Immediate openings
and excellent opportunities for
growth in the following positions:

CHEMIST

To direct projects in thin film,
oxide and surface studies., epi-
taxy and diffusion.

THEORIST

For analyses of phonon-electron
interactions. avalanche and field
emission phenomena, metal oxide
devices.

SENIOR DEVICE
DESIGNER

Responsible for development,
fabrication and evaluation of ad-
vanced high power and high fre-
quency devices. Must be com-
pletely familiar with all semi-
conductor fabrication techniques.

For a prompt and confidential
reply., qualified applicants are in-
vited to send resumes. complete
with salary history and require-
ments to:

HERBERT N. PENSON

CLEVITE
CORPORATION

Shockley Research Laboratory

1801 Page Mill Road
Palo Alto, California

An Equal Opportunity Employer

D7) may |;01ml:n(' the dream-world
of the scientist, but in the cold light
ol day they are linguistic monstrosi-
ties. The only scientific faulung to
be recorded relates to Fig. 32. There,
some isotopes of clements 100-102 are
shown which are not referred to at
all in the text, and for the produc
tion of which it would appear that,
at present, there is no reasonable
likelihood. But these are matters ol
minute detail, indeed.

Variation Methods for the Study of Non-
linear Operations. By M. M. Vainberg.
With a Chapter on Newton's Method, by
L. V. Kantorovich and G. P. Akilov.
Transl. Prom Russian by Amicl Feinstein
323 pp. Holden-Day, San Francisco, 1961
$12.95.

Reviewed by T. Teichmann, General Dy-
nanites Corporation.

Nonlinear operators have been receiv-
ing an increasing amount of atten-
tion in the pure and applied mathe-
because ol their
generality,

literature,
(potent 1al)

matical
vastly greater
and, in many cases, because of some
highly desirable practical characteris-
tics. Unfortunately general techniques
for dealing with them are rare, and
expositions of those that exist even
rarer. Vainberg's book fhlls an im-
portant gap by providing a precise
but readable description of the mathe-
matical framework needed to treat
nonlinear operators in a general way,
as well as a relatively extended dis-
cussion of the most general method
(Newton’s) available for such prab-
lems.
A

basic ideas of functional analysis (sup-

a description of some of the

plemented by an appendix on Banach
spaces) . the author gives an illumi-
hating discussion of the notions of
Gateaux and Frechet differentials of
operators, and the corresponding de-
rivatives. The Gateaux (or weak)
differential of an operator F is de-
fined as

VF (x.h) =lim —i- [F(x+ eh) — F(x)],
1)
h belong to E, the domain
of F, provided of course the quantity
cited exists. The Frecher differential
is slightly stronger. The properties of
these operators are discussed, and on
them are built the notions of poten-

where «x,

tial vector fields in infinitely dimen-
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sional spaces, extreme and critical
points of functionals, and proper
functions and branch points of non-
linear operators. A number of special
operators and functionals are intro-
duced (in relating to
square roots of operators), which are
then applied to variational proof of
the existence and uniqueness of solu-
tions of various nonlinear integral
equations, In the final chapter (due
to L. Kantorovich and G. Akilov)
many of the concepts introduced are
applied to the solution of nonlinear
operator equations using the analog
of Newton's method. This is done
both in general and in a number of

particular

special cases,

Although
much abstract
guage, notation, and logical presenta-
tion tend to follow that of ordinary
vector spaces, and as a result it is
relatively easy to follow and illumi-
concepts very

necessity,
discussion, the lan-

there 1is, of

nates the underlying

\\'l.'“.

Progress in Solid Mechanics, Volume 3.
1. N. Sneddon and R. Hill, eds. 256 pp.
(North-Holland., Amsterdam) Interscience
Publishers, Inc., New York. 19G63.
Reviewed by E. H. Dill, University of
Washington

This contains one article,
“Dynamical Problems in  Elasticity”,
by V. D. Kupradze of the USSR. The
intellectual level is of a monograph
lor the research specialist, and it is

volume

4 very important work. It is not only
a rigorous mathematical treatment of
great interest to the theorist but, in
view of the current advances in digi-
tal computers, the basis for numerical
calculations will prove of great practi-
cal value.

The equations of the classical linear
theory of elasticity are considered: In
the case of the static equilibrium
and steady-state harmonic motion, the
cquations of motion subject to cer-
tain  boundary conditions form a
boundary-value problem. The author
shows how the problem can be wreated
by the method of potentials, based
on the theory of singular integral
equations. Uniqueness and existence
theorems, and methods of solution
by reduction to sets of linear alge-
braic equations are treated in a rigor-
ous mathematical manner. New re-




Important New Books from Pergamon Press

Just Published

THE ORIGIN OF COSMIC RAYS

by V. L. Ginzburg and S. L. Syrovatskii, Moscow

The authors of this work have centered their attention on
the limitations on astrophysical research imposed by the
relative narrowness of the optical “channel,” and on the
development of two new channels. These are the reception
of cosmic radio emissions (the “radio channel” used in
radio astronomy) and the study of cosmic rays (the “cosmic
ray” channel). This is basically a book on the astrophysics
of cosmic rays; problems of radio astronomy are discussed
only in relation to cosmic ravs, This is the authorized trans-
lation of a Russian work published in 1963. The major
additions to the English edition deal with the question of
the nature of radio-emitting electrons, the problem of the
explosion of galactic cores. and gamma astronomy.

CONTENTS: Primary Cosmic Rays on the Earth. Cosmic
Magnetic Bremsstrahlung (Synchrotron) Radio Emission and
Cosmic Rays in the Universe. Motion of Cosmic Rays in
the Interstellar Medium. The Origin of Cosmic Rays. Quan-
titative Galactic Theory of the Origin of Cosmic Rays.
444 pages, $15.00

THE THEORY AND PRACTICE OF
SCINTILLATION COUNTING

International Series of Monographs on Electronics and In-
strumentation; Volume 27

by J. B. Birks, Manchester University

A comprehensive account of scintillation counting tech-
niques in the detection and measurement of ionizing radia-
tions. Every known application of scintillation counting is
considered in detail: spectrometry and detection of X-rays;
X-rays, neutrons, electrons, mesons and heavy particles; co-
incidence and anticoincidence techniques; time-of-flight
methods; X-ray and neutron polarimetry, and other such
applications.

657 pages, 817.50

PRACTICAL HANDBOOK ON
SPECTRAL ANALYSIS

hy V. S. Burakov and A. A. Yankovskii, Moscow
Translation edited by §. Tolansky, University of London

The major practical problems involved in visual and photo-
graphic methods of spectral analysis are covered in this
book. It will prove useful to technicians and engineers, for
it includes atlases of spectra and tables of spectral lines
needed for practical work.

202 pages, $12.00

ARCTIC COMMUNICATIONS

Edited by B. Landmark, Norwegian Defense Research Es-
tablishment, Kjeller, Norway

AGARDograph 78

The Proceedings of the Eighth Meeting of the AGARD
lonospheric Research Committee are reproduced in this
volume, together with summaries of the discussions. The in-
dividual papers, presented at the National Observatory in
Athens last vear, are grouped under the following topics
headings: Arctic H. F. Communication: Analysis of Sound-
ings and Field Strength Measurements; Other Methods: and
Observations During Nuclear Tests.

307 pages, 315.00

THE MACMILLAN COMPANY

INVESTIGATIONS INTO ELECTRICAL
DISCHARGES IN GASES

Edited by B. N. Klyarfel'd, All-Union Lenin Electrotech-
nical Institure

Translation edited by T. R. Foord, University of Glasgow

A number of new theoretical and experimental papers by
a distinguished group of Russian research workers are con-
tained in this important and informative book. Many ex-
periments devised to investigate physical mechanisms in the
arc discharge, in the glow-to-arc transition, and at the
surfaces of electrodes are described in detail.

295 pages, $12.00

THE USE OF FERRITES AT
MICROWAVE FREQUENCIES

International Series of Monographs on Electronics and In-
strumentation, Volume 26

by L. Thourel, Ecole Nationale Superieure d'Aeronautique

This book describes new techniques for the application of
ferrites to industrial problems, It deals with variable per-
meability and non-reciprocal phenomena, the aspects of
ferrites which can be exploited most successfully, and de-
scribes applications of these phenomena in the domain of
decimeter and centimeter waves. An up-to-date bibliography
of pertinent literature is provided.

107 pages. 56.50

SECOND-ORDER EFFECTS IN ELASTICITY,
PLASTICITY AND FLUID DYNAMICS

Edited by Markus Reiner and David Abir, Technion-Israel
Institute of Technology, Haifa

The Proceedings of the International Symposium held at
Haifa, Israel are included in this book. The Symposium con-
sidered physical phenomena. due to the following factors:
a variability of rheological parameters such as moduli of
elasticity and coefficients of viscosity: a non-linear definition
of the deformation or flow tensor in terms of the displace-
ment; the rate of displacement gradient; or, a non-linear
relation between the tensor of stress and the tensor of strain
or flow.

812 pages, $28.00

THERMODYNAMICS

by 1. P. Bazarov, Moscow State University

The distinctive feature of this book is its attention to the
initial propositions of thermodynamics, which help to estab-
lish both the limitations of thermodynamics and its organic
connection with statistical physics. The content of the sec-
ond law of thermodynamics is analyzed logically, and with
exceptional consistency by taking into account the existence
of negative absolute temperatures. The theory of critical
phenomena is expounded according to Gibbs, which high-
lights the connection of these phenomena with phase transi-
tions of the second kind.

297 pages, $7.50

Free Catalogs of titles in Physics and Astrophysics, Mathe-
matics and Statistics, and other fields are available upon re-
quest. Pergamon Press Books are distributed in the Western
Hemisphere by

60 Fifth Avenue, New York 10011
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NI BOOKS

# Quantum Optics and Electronics:
lhe 1964 Les Houches Lectures
:dited by C. DEWITT, A. BLANDIN,
>. COHEN-TANNQUDJE The con-
:ributors are: N. KROLL, R, J.
SLAUBER, W. E. LAMB, J. BROSSEL,
N. BLOEMBERGEN, J.-M. WINTER,
and A, AIGRAIN January paper
$8.50, cloth $10.50

B Transition Metal Compounds:
Transport and Magnetic Properties
edited by E. R. SCHATZ The infor-
mal proceedings of the Buhl Inter-
national Conference on Materials,
Pittsburgh, October 31-November 1,
1963 Ready paper $5.00, cloth
$9.50

m Continuum Mechanics In Four
Volumes edited by C. TRUESDELL
A four-volume survey of (1) Mechani-
cal Foundations of Elasticity and
Fluid Dynamics, (2) Rational Me-
chanics of Materials, (3) Foundations
of Elasticity Theary, and (4) Problems
of Nonlinear Elasticity. Each of the
four volumes is a reprint collection
of research papers significant in the
development of the field of study
January Each volume: $5.95

B Group Theory and Solid State
Physics | edited by PAUL H. E.
MEIJER The first of a two-part in-
troduction to the use of group theory
in solid state physics via reprints of
papers significant in the development
of the subject. International Science
Review Series, Volume 7 Ready
$5.95

m Documents in Modern Physics a
series edited by ELLIOTT MONTROLL
and GEORGE VINEYARD Two new
volumes published in the series are
The Theoretical Significance of Ex-
perimental Relativity by R. H.
DICKE, and Motion of Charged Par-
ticles in the Earth's Magnetic Field
by J. W. CHAMBERLAIN Ready
paper $1.95, cloth $3.95

W Two Group Reactor Theory byJ. L.
MEEM Provides a two-semester
graduate text emphasizing the en-
gineering analysis of reactors rather
than fundamental reactor physics.
The exposition centers about two
group diffusion theory, includes many
problems and examples of reactor
calculations December Text edi-
tion: $10.00, Regular edition: $19.50

GORDON AND BREACH

G SCIENCE PUBLISHERS
iB 150 Fifth Avenue New York 11
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sults in the theory ol multidimen-
sional singular integral equations are
included, The hArst seven chapters are
identical to the book Methady Po-
(Mos-
cow, 1963) by the same author. This

lentsinla v Teorii Uprugosh

latter book contains additional chap-
ters which present another method of
approximate solution of the integral

equintions,

Cryogenics. By Michael McClintock, 270
pp. Reinhold. New York, 1961, S10.75.
Reviewed by R. P. Hudson, National
Bureau of Standards

The author of this book aims to give
the noncryogenics scientist or engineer
and the educated nonscientist “a qual-
itative understanding ol the basic as-
pects and some ol the representative
In a Fore-
word, the book is recommended as

applications of cryogenics’.

“an easy-to-read treatise” for the non-
specialist and as enjoyable and in-
lormative for the specialist too. The
publisher presents it as a comprehen-
sive survey for the education of scien-
tists, engineers, and muanagers who are,
so to speak, on the verge. How well,
one is thereupon led to ask, are these
aims met and the literature-void Alled?

The subject matter is extensive and
ranges over engineering topics such
as relrigeration, insulation, mechani-
cal properties, and applications; and
over the physics of liquid helium,
superconductivity, transport proper-
ties, magnetic phenomena, and ther-
mometry, The discussion is nonmath-
ematical, generally Iucid and readable.
and up-to-date. The chapter on me-
chanical properties, the author's spe-
cialty, is particularly well done.

This much said, the reviewer finds
it to be open to a number of crit-
icisms, To a certain extent, it falls
at times squarely between the two
stools ol simplicity and  discussion-in-
detail,  presumably  alternately  dis-
tressing the questing “verge-stander”
and the bedtime reader. (A minor but
not entirely insignificant annoyance
rises from the pertinent diagram or
tabulation lying, as often as not, over
the page from the text) The author
makes due acknowledsment to Men-
delssohn’s  Cryophysies and  Scott’s
Cryogenic Engineeving and, indeed,
the present hook is essentially a fu-

sion and condensation of these works.
One feels it should be mentioned that,
present  aims  notwithstanding, the
former contains rather more of the
physics and the latter far, far more
engineering  information, while both
together may be purchased for the
price of Cryogenics. Occasional lapses
mto whimsicality do lighten the tone
but are hardly needed: one especially
questions  the value, even propriety,
of reproducing such comicstrip sug-
gestions as magnetic-ficld shielding of
spacecraft against charged particles or
“tapping a supercurrent” to propel an
automobile.

Detailed [aults come to eye most
readily in the physics portions. In
discussing the Dewar vessel the im-
portant role played by the eflluent
gas is mnot recorded. although the
point is referred to off-handedly in a
later discussion of “support members',
Possibly the greatest drawhack to the
use ol semiconductor thermometers at
low temperatures is their electric
power dependence and extreme sen-
sitivity to unscreened v radiations,
This is not mentioned, but these ther-
mometers are quite erroneously ma-
ligned as being nonreproducible after
severe thermal cycling. The discussion
of magnetic cooling gives the impres-
sion, at least, that the temperature
drops as a result of heat being ex-
tracted from the paramagnet’s lattice,
rather than the converse—an incorrect
concept that has, unfortunately, been
presented  not infrequently in  the
past. Tt is due, perhaps, to a similar
lack of clarity that nuclear magnetic
moments appear to be being ascribed
to a simple pairing-off of the constit-
uent nucleon moments and the term
“asymmetrical nuclei” may mislead
further. The reader might well de-
velop an unduly rosy picture of the
quality of the commercial cyclic mag-
netic  refrigerator, or the mistaken
notion that cooling by adiabatic mag-
netization of superconductors is some-
thing more than an intellectual di-
vertissement.

Turning to thermocouples. the dis-
advantage of using » Tooni-tempera-
ture reference for low-temperature
thermometry is properly emphasized,
while the particular usefulness of the
dilute copper alloys in minimizing
this effect is not. Loose statements

I'i;g



