
PHYSICISTS
and

ENGINEERS

Continued expansion has created out-
standing opportunities in RESEARCH,
DEVELOPMENT and PRODUCTION EN-
GINEERING related to SEC camera
tubes and other advanced photo elec-
tronic image devices. Applicants' train-
ing should range from B.S. to Ph.D.
levels in any of the following areas,
or equivalent related experience:

ELECTRONIC ENGINEERS
To design and construct specialized
video circuitry for evaluation of image
tubes. Also to test these devices at
low light levels requiring familiarity
with video systems.

ELECTRON TUBE ENGINEERS
For mechanical and electron optical
design, and the construction of com-
pact sensitive camera tubes using
fiber optics, channel intensifiers, etc.
Also development and production in
areas of camera tube processing,
photo cathodes, and quality control.

ENGINEERS & PHYSICISTS
For R&D studies on secondary elec-
tron emission, secondary electron
conduction (SEC), photo conductivity,
photo emission, physical optics, elec-
tron optics, and other areas relating
to modern photo electronic devices.

Write or send resume io:
Mr. William Kacala, Technical Recruiting
P.O. Box 284, Elmira, N.Y.
or phone collect: 739-3611

w ) Westi nghpuse
An Equal Opportunity Employer, M & F

phenomenological viewpoint of creep
in metals and alloys, basing the dis-
cussion on experimental results. Time
dependence of creep deformation;
stress relaxation; strain recovery; the
effect on the creep curve of grain size,
of alloying environment, and of me-
chanical-thermal treatments; and
experimental observations on the stress
dependence of creep arc covered. The
temperature dependence of creep and
the apparent activation energy for
creep are given over to another chap-
ter. The modes of deformation are
described and an effort is made to
relate them to creep-controlling proc-
esses and creep strength.

A separate chapter exposes the
reader to a host of theories, among
which arc transient creep theories,
steady state creep theories, theories of
grain boundary sliding, etc. Included
are the currently most popular theo-
ries based on dislocation motion, as
well as others which have gained little
acceptance. The final chapter discusses
creep-rupture, its relation to creep de-
formation, the nucleation and growth
of cavities at grain boundaries, and
the mechanisms of intergranular frac-
ture.

Throughout the book discussion is
limited to deformations produced by
simple tensile, compressive, or shear-
ing forces: deformations produced by
complex states of stress receive little
comment. The author has reviewed the
literature exceedingly well and the
data are unbiasedly reported. His writ-
ing is intelligible and concise and sup-
plemented with considerable data and
occasional schematic diagrams and mi-
crographs. Additionally, the bib-
liographic collection should make the
book decidedly useful as a reference
volume. Periodic revisions to keep
abreast of future developments will
maintain the value of the book.

If one were to find fault with this
contribution of Garofalo's, it would
be the absence of his critical and
authoritative comments on some of the
subject matter. Some readers will ques-
tion the utility of the alphabetically
arranged references since the book
lacks an author index and the two-
page subject index is all too brief for
the wealth of material contained there-
in. However, these admittedly are very
minor faults and detract little from

the book's worth when one considers
it as a whole. This paperback is a
creditable addition to the metallurgical
literature and is recommended read-
ing for the metallurgist and solid state
scientist.

# * #

The reviewer is a metal physicist with
the metallurgy division of the National
Bureau of Standards in Washington.

Theory and Practice
FUNDAMENTALS OF SEMICONDUCTOR
DEVICES. By Joseph Lindmayer and
Charles Y. Wrigley. 486 pp. Van Nostrand,
Princeton, N. J., 1965. $11.95.

by H. J. Hugger

A great number of books have bee
and will be published whose titles state
that they deal with "fundamentals."
Different people mean quite different
things when they use this word. In
most cases such a book could have
been published under the title "Basic
Principles of . . . ", but not the book
by Lindmayer and Wrigley. The
authors have succeeded in writing a
text joining solid-state physics and
electronics and explaining the opera-
tion of semiconductor devices, includ-
ing even the most modern designs.

Chapter 1 is a very short qualitative
discussion of semiconductor properties.
It just contains the minimum under-
standing for most modern and future
semiconductor work. In chapter 2 on
semiconductor junctions and in chap-
ter 3 on transistors the reader enters
the primary field of solid-state elec-
tronics and learns gradually the rea-
sons for the electrical behavior of
junctions, their low- and high-frequen-
cy characteristics, equivalent circuits,
etc. Chapter 4 is on inhomogeneous
impurity distributions, which lead to
transistors with better performance
than the homogeneously doped devices
explained in chapter 3. The properties
of inhomogeneously doped crystals en-
able one to manufacture drift, mesa
and planar transistors. A very helpful
table compares the transistor param-

H. J. Hagger, who is associated with
A Ibiswerk/Zurich, is a specialist in elec-
tricity and electronics.
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MODERN COLLEGE PHYSICS, Fifth Edition
By Harvey E. White, University of California, Berkeley

This popular introductory physics text, which unites the elementary
principles of classical physics with branches of modern physics, has
been extensively revised in this new edition. New and expanded ma-
terial is included on mechanical energy levels, Kepler's laws and space
mechanics, rocket engines, electric and magnetic dipole moments,
atomic energy levels, lasers, theory of relativity, alpha, beta, and
gamma rays, elementary particles, field theory and world lines, and
special atomic and nuclear effects. Problem sets are included, with
answers to selected problems. A background knowledge of algebra and
trigonometry is the only mathematical prerequisite.
about 775 pages, about $9.75

INTRODUCTION TO ATOMIC AND NUCLEAR PHYSICS
By Harvey E. White

This clearly written text, designed to follow a one-semester or one-
year course in general physics, requires no mathematics beyond algebra
and trigonometry. Following opening chapters on gravitational, mag-
netic, and electric fields, the key topics of modern physics, such as
light, spectrum analysis, atomic structure, waves, etc., are developed.
Relativity studies introduce work on disintegration and transmutation
of elements, fission, fusion, and elementary particles.
560 pp., $9.75. 1964.

DESCRIPTIVE COLLEGE PHYSICS, Second Edition
By Harvey E. White

The Second Edition of this established texbook includes several major
improvements. Among the key features of the revision are three new
chapters—Planetry Motion and Satellites, Diffraction, Interference and
Polarization, and Relativity. New problems have been added at the
ends of chapters and the whole text is updated to reflect recent devel-
opments in physics.
397 pp., $8.00. 1963.

MAN AND HIS PHYSICAL WORLD, Fourth Edition
By Dwight E. Gray and John W. Coutts, Lake Forest College

Written for an introductory physical science course, this text contains
extensive factual material from astronomy, geology, meteorology, chem-
istry and physics, considering the various aspects of man's relation to
nature. All chapters have been revised thoroughly, and several chapters
have been rewritten entirely to incorporate the latest discoveries and
theories.
about 685 pp., about $8.75

NEW MOMENTUMS

THE PHYSICS OF MUSICAL SOUND
By Jess J. Josephs, Smith College. #13. About 144 pp., $1.50

THE FREEZING OF SUPERCOOLED LIQUIDS
By Charles A. Knight, National Center for Atmospheric Research. #14. About 144 pp., $1.50

RADIO EXPLORATION OF THE SUN
By Alex G. Smith, University of Florida. #15. About 150 pp., $1.50

Vfflbstrand 120 Alexander Street, Princeton, N. J. 08540
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New
Titles

in Physics
Introduction to Dispersion Techniques in Field Theory,
G. Barton. These lecture notes are directed to the gradu-
ate student concerned with dynamical calculations on
the weak and electromagnetic couplings of strongly in-
teracting particles. Topics basic to dispersion theory are
treated in detail. Cloth $10.00; Paper $5.95.

Symmetry Groups in Nuclear and Particle Physics,
F. J. Dyson, Editor. Three papers by the editor precede
thirty-two reprinted papers (published from 1937 through
1965) applying group theory to nuclear and particle
physics. Paper $4.95; Cloth $9.00.

Molecules, Crystals, and Quantum Statistics, E. Fermi
(Translated by M. Ferro-Luzzi, Edited by L. Motz). This
introduction to molecular, crystal, and quantum physics
is a graduate "principles" text and a reference book of
historical value to physicists. A new appendix and bib-
liography expand and update the text. Cloth $12.50.

Superconductivity of Metals and Alloys, P. G. de
Gennes. A basic knowledge of superconductivity is pro-'
vided for experimental and theoretical physicists. The
emphasis is on the results of experiments on supercon-
ductors-magnetic properties of type I and type II mate-
rial, thin films, impurity effects. Cloth $12.50.

Pseudopotentials.in the Theory of Metals, W. A. Har-
rison. New methods in the theory of simple metals which
form the basis for a priori treatment of virtually all the
properties of non-transition metals are fully described for
physicists and theoretical metallurgists. Paper $7.95;
Cloth $13.00.

Lie Groups for Physicists, R. Hermann. Directed to the
mathematically inclined physicist, these lecture notes
present the more elaborate and recently developed parts
of the theory of Lie groups, particularly the theory of
symmetric spaces. Cloth $12.50.

Introduction to Strong Interactions, D. Park. Written
for graduate students and research physicists, this text-
supplement is an elementary and modern account of
the strong interactions of elementary particles. It is con-
cerned with the roles of causality, conservation, and sym-
metry in particle physics. Paper $4.95; Cloth $9.00.

Theory of Quantum Liquids, I: Normal Fermi Liquids,
D. Pines, P. Nozieres. The first of a two-volume work for
graduate students and researchers which describes the
physical features common to all quantum liquids and
compares and contrasts the behavior of different liquids.
Cloth $15.00.

A D I S C O U N T O F 2 0 V . W I L L B E G I V E N

O N A L L P R E P A I D O R D E R S ,

w. a. benjamin, inc.
O N E P A R K A V E N U E • N E W Y O R K
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t#) INTERNATIONAL ATOMIC
ENERGY AGENCY

Announces One New Publication:

HIGH-ENERGY PHYSICS AND ELEMENTARY
PARTICLES

Proceedings of a Seminar of the
International Atomic Energy Agency
organized at its International Centre for
Theoretical Physics, Trieste, under the
direction of Professor Abdus Salam.

Book I: FIELDS AND S-MATRIX THEORY
Part I: AXIOMATICS H. P. Stapp; J. S. Toll;

J. Bros; M. C. Polivanov; K. Nishijima;
H. J. Borchers.

Part II: APPLICATION OF ANALYTICITY AND
UNITARITY A. Martin; N. N. Khuri; T. Kino-
shita; L. Van Hove; S. Mandelstam; D. V.
Shirkov.

Part III: SINGULARITIES IN PERTURBATION
THEORY J. C. Polkinghorne; R. E. Norton;
V. de Alfaro; B. Jaksic; T. Regge; D. H.
Sharp; B. Schroer; A. T. Filippov.

Book II: SYMMETRY GROUPS AND APPLICA-
TIONS

Part I: SU(3) H. J. Lipkin; S. Coleman; H.
Harari; B. W. Lee.

Part II: SU(6) AND INTERPRETATION H. J.
Lipkin; S. L. Glashow; R. Socolow.

Part III: SL(6, C) AND SU(12) W. Riihl; R. Del-
bourgo; M. A. Rashid; Abdus Salam; J.
Strathdee; R. Oehme; H. J. Lipkin.

Part IV: MATHEMATICAL THEORY OF NON-
COMPACT ALGEBRAS E. M. Stein; C.
Fronsdal; R. Hermann; A. Gamba; N. Tari-
mer.

Part V: APPLICATIONS OF NON-COMPACT
SYMMETRIES B. Zumino; C. Fronsdal; A.
O. Barut.

Part VI: PHYSICAL INTERPRETATION OF
SYMMETRIES

F. Giirsey; A. O. Barut; E. C. G. Sudarshan;
S. Fubini; G. Furlan; C. Rossetti A. Tav-
khelidze; R. F. Streater.

Book III: BOOTSTRAPS B. M. Udgaonkar; F.
Zachariasen; R. E. Cutkosky; J. G. Belin-
fante; R. E. Cutkosky; G. H. Renninger;
R. E. Cutkosky.

Book IV: THEORY OF GRAVITATION T. W. B.
Kibble

Book V: PHENOMENOLOGY AND DEVELOPING
IDEAS

Part I: PHENOMENOLOGY S M Berman;
R. G. Sachs

Part II: CP L. B. Okun; N. Byers; S. W.
Macdowell; C. N. Yang

Part III: QUARKS L. B. Okun; S. B. Pikel-
ner; Ya. B. Zeldovich

One Volume 1006 pp. $15.00
Available from:

International Atomic Energy Agency
Kaerntner Ring Vienna I, Austria

National Agency for International Publications,
Inc.

317 East 34th Street - New York, N.Y. 10016
The Queen's Printer, Ottawa, Canada



eters of diffusion and drift types. The
high-frequency behavior of transistors
is the subject of chapter 5, where the
alpha-cutoff frequency is explained
from the frequency-dependent transis-
tor parameters. A simplified rf equiva-
lent circuit is given and the power
gain is computed. Chapter 6 is more
theoretical, dealing with the physical
model of the band structure in semi-
conductor physics. The seventh chap-
ter, on high current densities, discusses
the interdependence of parameters
and typical high-current effects, such
as avalanche multiplication, recombi-
nation and thermal effects. In the next
chapter transient phenomena are dealt
with. In chapter 9 the authors discuss
surface-recombination effects, field-ef-
fect transistors, metal-semiconductor
contacts, point contacts and compound
transistors, both theoretically and by
using very illustrative drawings. The
scope of the material discussed in the
preceding chapters is extended in chap-
ter 10 by a compendium of additional
phenomena, such as transit-time effects,
parametric amplification, photo effects,
laser diodes, thermoelectricity and the
Hall effect. Four-layer devices, tunnel
diodes and integrated circuits are the
subject of discussion in the eleventh
chapter. In the last section combina-
tions of metals, semiconductors and in-
sulators, that is, some newer devices
still under research, are described.
Metal-base transistors and metal-gate
transistors are examples of such de-
vices.

Quadrupole parameters in different
notations, methods lor combining two
quadrupoles, equivalent circuits, a
table of the error function and its
properties, remarks on Fermi-Dirac
statistics and a table of physical con-
stants are given as appendices. The
book also contains problems for each
chapter, a list of references and an
index.

As an effort to combine solid-state
physics and electronics, the book can
be considered very successful. It is well
written and illustrated, and it shows a
well balanced combination of theoreti-
cal explanations and outlook to prac-
tice. It can be recommended both as a
reference and as a textbook, even if the
material given is more than what can
be covered in a semester course. It does
not assume that the reader has a prior

acquaintance with semiconductors; the
introduction into solid-state theory is
gradual. Even a reader with quite a
good knowledge of transistor theory
can gain from reading the book.

Green light traps
LIGHT: PHYSICAL AND BIOLOGICAL
ACTION. By H. H. Siliger and W. D.
McElroy. 417 pp. Academic Press, New
York, 1965. Price $12.00

by Robert L. Weber

"The whole of nature is a trillion,
trillion chemical machines, squirming,
twisting, swimming, crawling, floating,
flying, and sometimes walking-^-in the
image of Man. What a spectacle is
that vast proliferation of green light-
traps. . . ."

So begins this monograph prepared
under the direction of the American
Institute of Biological Sciences lor the
Division of Technical Information of
the US Atomic Energy Commission.
Although the writing is less pedestrian
than in some monographs, it is in-
formative and quantitative. In the
first dozen pages the reader reviews
evidence for the nature of light and
the terminology of photometry. He is
ready to face the difficulties inherent
in photometric units in biology.

The first two chapters deal with ma-
terial familiar to physicists: measure-
ment and characterization of light, ex-
citation of molecules by light. Using
the molecular mechanism approach to
the absorption of light, the remaining
two-thirds of the book deals with
chemiluminescence, present knowledge
of the biochemistry of bioluminescent
reactions and colors of emitted light,
and finally a chapter summarizing all
of the effects of light in biological
systems.

Data are up to date, references ex-
tensive. The text is nicely organized
and should be welcome to all who
are studying problems in photobi-
ology, where the processes initiated by
light are quantum phenomena but
may experience enzymatic amplifica-
tion.

# # *
The reviewer is a professor of physics at
The Pennsylvania State University.

Timer-Sealer
System for
Fast Pulse
Accumulation
Two instruments in Hamner's Stand-
ard Module Series comprise a broad-
capability system for fast digital
pulse accumulation, display, print-
ing, and data coupling. They provide
four-line BCD outputs suitable for
coupling directly to parallel entry
printing devices. Each is a four-
width module conforming to A.E.C.
Committee Report TID-20893 recom-
mendations as to electrical power
requ i rements and mechanica l
configuration.

— The NT-11 Timer uses a precision
100 cps tuning fork time base. This
gives timing accuracy of ± 0.005%
of 100 cps, greatly exceeding that of
systems dependent upon AC line fre-
quency stability. Accumulated time,
0 to 9,999.99 seconds, is displayed on
six columnar decimal decades. Pre-
set time is continuously settable to
0.01 seconds.
— The NS-11 Sealer, supplied with
continuous count rate capacity of 1
me or 10 me, has optional capability
for preset count operation. Count
capacity is 106 — 1. Pulse pair reso-
lution is one ,usec. for 1 me units
and 100 ns for 10 me units.
Together, they offer recycling capa-
bility to provide many modes of
pulse accumulation, display and
printout logic in automatic as well
as manual counting applications.

Ask for individual data sheets or
Hamner's new brief catalog.

HAMNER ELECTRONICS CO., INC.
A subsidiary of

The Harshaw Chemical Company

Box 531, Princeton, N. J. 08540
Telephone: (609) 737-3400
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