
the subject of chapter 11, questions on
biasing transistor stages and stability
criteria. In a book of this kind one
very seldom finds such an excellent
treatment of this subject. Very briefly
problems of feedback over one and
several stages are discussed in the next
chapter. We find also a section on
noise, noise-measuring techniques and
the use of stated noise figures by
the manufacturer. The authors then
analyze oscillators and switching cir-
cuits, such as multivibrators and tran-
sistor logic circuits. A short, but care-
fully written description of the high-
frequency behavior of transistors and
on circuit aspects of field-effect tran-
sistors form the last two chapters of
the book. Basic laws on determinants
and parameter conversion formulas
and a selected sample of transistor
characteristics (as a help for solving
the problems in each chapter) are
given in three appendixes.

The primitive start on basic physical
laws may shock many readers at the
first instant. If they ignore, however,

all the sections discussing well known
principles, readers will find in the re-
mainder an excellent book on transis-
tor circuits. The authors are very
competent guides through the field
and they treat the topics in an expert
manner. The book is a systematic in-
troduction to low-frequency circuit
analysis using transistors. It can be
recommended to low-frequency circuit
designers. It is, however, less suitable
for designers of high-frequency and
pulse circuits.

H. J. Hagger, a specialist in electricity
and electronics, is associated with Albis-
werk/Zurich in Switzerland.

A CORRECTION: The correct price of
Probability, Random Variables, and
Stochastic Processes, by Athanasios
Papoulis (McGraw-Hill, 1965), is
$12.75. An error was made in the
price information associated with the
review that appeared in PHYSICS
TODAY, January 1967, page 135.

Research Scientists
Optical Processing
Bendix Research Laboratories have excellent career oppor-
tunities in an expanding research group for scientists with
an advanced degree in either Physics, EE, or Optics. Work
will be in the areas of:

• HOLOGRAMMETRY

• SPATIAL OPTICAL FILTERING

• LASER OPTICS RESEARCH

Experience in laser technology is highly desirable. Please
send resume to: Personnel Director

Research Laboratories Division
The Bendix Corporation

Southfield, Michigan 48076

Bend

AN EQUAL OPPORTUNITY EMPLOYER

NEW BOOKS

ELEMENTARY PARTICLES & FIELDS

Strong Interactions. (Enrico Fermi
School, Varenna, July 1964). L. W. Al-
varez, director. 225 pp. Academic Press,
New York, 1966. $11.50
Weak Interactions and High-Energy Neu-
trino Physics. (Enrico Fermi School,
Varenna, June 1964). T. D. Lee, direc-
tor. 334 pp. Academic Press, New
York, 1966. $16.00

NUCLEI

Polarization Phenomena of Nucleons.
Conf. proc. (Karlsruhe, Sept. 1965) P.
Huber, H. Schopper, eds. 535 pp.
Birkhauser Verlag, Basel, 1966. 86 sFr.

ATOMS & MOLECULES

Second Quantization and Atomic Spec-
troscopy. By Brian R. Judd. 61 pp.
Johns Hopkins Press, Baltimore, 1967.
$5.95
Advances in Atomic and Molecular Phys-
ics, Vol. 2. D. R. Bates, Immanuel Ester-
mann, eds. 484 pp. Academic Press,
New York, 1966. $16.50

FLUIDS, PLASMAS

Electricity from MHD, Vol. 1. Conf.
proc. (Salzburg, July 1966) 709 pp.
IAEA, Vienna, 1966. Paper $15.00
(Available from International Publica-
tions, New York.)
Electrodynamics of Plasmas. By R. Jan-
cel, Th. Kahan. 633 pp. Wiley, New
York, 1966. $19.60
Physics of Shock Waves and High-Tem-
perature Hydrodynamic Phenomena, Vol.
1. By Ya. B. Zel'dovish, Yu. Raizer,
W. D. Hayes, R. F. Probstein eds. 464
pp. Academic Press, New York, 1966.
$18.00

SOLIDS

The Optical Properties of Solids. (Enri-
co Fermi School, Varenna, July 1965) J.
Tauc, director. 434 pp. Academic
Press, New York, 1966. $22.00
Theory of Crystal Defects. (Summer
School, Hrazany, Czech. 1964). Boris
Gruber, ed. 415 pp. Academic Press,
New York, 1966. $15.00
Luminescence of Inorganic Solids. Paul
Goldberg, ed. 765 pp. Academic Press,
New York, 1966. $29.50
F-Centers in Alkali Halides. By Jordan
J. Markham. (Supp. 8. Solid State Phys-
ics, F. Seitz, D. Turnbull, eds.) 400 pp.
Academic Press, New York, 1966. $16.00
The Physics of Semiconductors. Conf.
proc. (Kyoto, Sept. 1966). 780 pp.
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FIBER OPTICS
Principles and Applications
by N. S. KAPANY, Optics
Alto, California

Technology, Inc., Palo

The first authoritative and comprehensive treatment
of the entire field of fiber optics. Basic principles are
introduced and used to develop the theory of geo-
metrical and physical optics of fibers with emphasis
on waveguide radiation and coupling effects. Image
transmission characteristics of fiber optics are dis-
cussed in detail. Specific applications to the fields of
medicine, photography, photoelectronics, and infrared
fiber optics are treated extensively in separate chap-
ters.
May 1967, 429 pp., $17.50

THE OPTICAL PROPERTIES OF SOLIDS
edited by J. TAUC, Czechoslovak Academy of Science

Serving as an introduction to the subject, this book,
Course 34 of the Italian Physical Society, discusses
the intrinsic properties of solids by emphasizing the
crystal as a whole. Perturbations such as free elec-
trons and holes, excitons, phonon and plasmons are
also considered. Aspects of the optical properties of
solids are thoroughly discussed including coulomb
interaction between holes and electrons, plasma
effects of the conduction electrons in metals and of
valance band electrons in other solids, and photon-
phonon and photon-electron-phonon interactions.
1967, 435 pp., $22.00

ADVANCES IN
MAGNETIC RESONANCE, Vol. 2
edited by JOHN S. WAUGH, Massachusetts Institute of
Technology
CONTENTS: Richard R. Ernst, Sensitivity En-
hancement in Magnetic Resonance. William N. Lips-
comb, The Chemical Shift and Other Second-Order
Magnetic and Electric Properties of Small Molecules.
Jeremy I. Musher, Theory of the Chemical Shift.
John M. Deutch and Irwin Oppenheim, Nuclear
Relaxation in Hydrogen Gas and Liquid. Author
Index-Subject Index.
1967, 269 pp., $12.00

THE FOUR-COLOR PROBLEM
by OYSTEIN ORE, Yale University
Pure and Applied Mathematics Series

Written by one of the world's best known graph
theorists, this volume includes all the main achieve-
ments concerning the Four-Color Problem, such as
the theorem of Tutte, the conjecture of Hadwiger,
the equivalence theorem of Wagner, the reductions
by G. D. Birkhoff, Franklin Winn and many others.
Avril 1967y 259 pp., $12.00

ACADEMIC PRESS

INTRODUCTION TO THE
QUANTUM THEORY OF SCATTERING
by L. S. RODBERG, University of Maryland
and R. M. THALER, Case Institute of Technology
Pure and Applied Physics Series
Presents a self-contained, unified development of the
quantum theory of scattering as it is used in atomic
and nuclear physics. A wave packet description of
a scattering experiment is included, using both ordi-
nary Schrodinger wave functions and the abstract
operator approach. Differential and integral equa-
tion methods, operator techniques for the two-body
problem, experimental consequences of invariance
properties, and methods of describing the scattering
of particles with intrinsic spin are discussed.
May 1967, about 400 pp., $11.50

ASTROPHYSICS
A Volume of Methods in Computational Physics

edited by BERNI ALDER and SIDNEY FERNBACH,
Lawrence Radiation Laboratory, Livermore, Califor-
nia and MANUEL ROTENBERG, University of California
at La Jolla

CONTENTS: D. Mihalas, The Calculation of Model
Stellar Atmospheres. D. G. Hummer and G. Ry-
bicki, Computational Methods for Non-Lte Line-
Transfer Problems. E. Hofmeister, R. Kippenhahn
and A. Weigert, Methods for Calculating Stellar
Evolution. R. F. Christy, Computational Methods
in Stellar Pulsation. M. M. May and R. H. White,
Stellar Dynamics and Gravitational Collapse. Author
Index-Subject Index.
April 1967, 262 pp., $14.50

METHODS IN ASTRODYNAMICS
AND CELESTIAL MECHANICS
A Volume of Progress in Astronautics and Aeronautics
edited by RAYNOR L. DUNCOMBE
and VICTOR G. SZEBEHELY
1966, 436 pp., $5.00

FUNCTIONAL ANALYSIS AND
OPTIMIZATION
edited by E. R. CAIANIELLO
1966, 225 pp., $11.50

DYNAMICS OF FLUIDS AND PLASMAS
edited by S. I. PAI, et al.
1967, 511 pp., $24.00

PHOTO-ELECTRONIC IMAGE DEVICES
edited by J. D. MCGEE, D. MCMULLAN
and E. KAHAN
Volumes 22A and 22B of Advances in Electronics and Electron
Physics, edited by L. Marton
Volume 22A, 1966, 670 pp., $23.00
Volume 22B, 1966, 410 pp., $14.00

I NEW YORK AND LONDON
1 1 1 FIFTH AVENUE, NEW YORK, N. Y. 10003
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The Physical Society of Japan, Tokyo,
1966. $32.00
Magnetism and Magnetic Materials: 1966
Digest. C. Warren Haas, H. S. Jarrett,
eds. 273 pp. Academic Press, New
York, 1966. $11.00
Organic Semiconductors. By F. Gut-
mann, L. E. Lyons. 858 pp. Wiley,
New York, 1967. $27.95

CLASSICAL PHYSICS

Precis of Special Relativity. By O. Costa
de Beauregard. Trans, from French by
Banesh Hoffman. 123 pp. Academic
Press, New York, 1966. $5.75
Problemes Ergodiques de la Me"canique
Classique. By V. I. Arnold, A. Avez.
243 pp. Gauthier-Villars, Paris, 1967.
Paper 48F.
Advances in Applied Mechanics, Vol. 9.
G. Kuerti, ed. 387 pp. Academic Press,
New York, 1966. $15.00

MATHEMATICS & MATHEMATICAL PHYSICS
Mathematical Methods for Digital Com-
puters, Vol. 2. A. Ralston, H. S. Wilf,
eds. 287 pp. Wiley, New York, 1967.
$11.95

Mathematical Physics in One Dimension:
Exactly Soluble Models of Interacting
Particles. (Reprint collection) Elliott H.
Lieb, Daniel C. Mattis, eds. 565 pp.
Academic Press, New York, 1966. $11.50
Linear Systems of Ordinary Differential
Equations: With Periodic and Quasi-
Periodic Coefficients. By Nikolay P.
Erugin. Trans, by Scripta Technica.
271 pp. Academic Press, New York,
1966. $12.00

INSTRUMENTATION & TECHNIQUES
Frequency Independent Antennas. By
Victor H. Rumsey. 150 pp. Academic
Press, New York, 1966. $7.50
Electron Spin Resonance: A Compre-
hensive Treatise on Experimental Tech-
niques. C. P. Poole Jr. 922 pp. Inter-
science, New York, 1967. $29.75
Lithium-Drifted Germanium Detectors.
Conf. proc. (Vienna, June 1966) 225 pp.
IAEA, Vienna, 1966. Paper $5.00
(Available from International Publica-
tions, New York).

Advances in Microwaves, Vol. 1. Leo
Young, ed. 400 pp. Academic Press,
New York, 1966. $17.50

COMPILATIONS

Table of Integrals, Series and Products.
(Second revised printing of 1965 edi-
tion). By I. S. Gradshteyn, I. W. Ryzhik.
Trans, by Alan Jeffrey. 1086 pp. Aca-
demic Press, New York, 1967. $10.50
Dictionary of Electrotechnology, Ger-
man-English. By Eduard Hohn. 705
pp. Chapman and Hall, London, 1966.
$22.50

McGraw-Hill Yearbook of Science and
Technology, 1967. 454 pp. McGraw-
Hill, New York, 1967. $24.00. ($14.40
to subscribers)

Basic Tables in Physics. By John Rob-
son. 354 pp. McGraw-Hill, New York,
1967. Paper $3.95

Tables of Physical and Chemical Con-
stants, and Some Mathematical Func-
tions. (13th edition) N. Feather et al,
eds. 249 pp. Wiley, New York, 1966.
$5.75

HISTORY & PHILOSOPHY
The Role of Mathematics in the Rise of
Science. By Salomon Bochner. 386 pp.
Princeton U. Press, Princeton, N. J., 1966.
$9.00
Kepler's Somnium: The Dream or Post-
humous Work on Lunar Astronomy.
Trans, by Edward Rosen. 255 pp. U. of
Wise. Press, Madison, W i s e , 1967. $8.75

ASTRONOMY, SPACE & GEOPHYSICS
Thermophysics and Temperature Control
of Spacecraft and Entry Vehicles. Conf.
proc. (Monterey, Calif., Sept. 1965) Ger-
hard B. Heller, ed. 867 pp. Academic
Press, New York, 1966. $9.75
Methods in Palaeomagnetism. Conf.
proc. (Newcastle upon Tyne, April 1964)
D. W. Collison, K. M. Creer, S. K. Run-
corn, eds. 609 pp. American Elsevier,
New York, 1967. $40.00
A Guide to the Solar Corona. By Donald
E. Billings. 323 pp. Academic Press,
New York, 1966. $14.00
Radiation Trapped in the Earth's Mag-
netic Field. (Advanced Study Institute,
Bergen, Norway, 1965) B. M. McCor-
mac, ed. 908 pp. Gordon and Breach,
New York, 1966. $45.00

BIOPHYSICS

Theoretical and Experimental Biophys-
ics: A Series of Advances, Vol 1. Ar-
thur Cole, ed. 397 pp. Dekker, New
York, 1967. $17.50
Current Topics in Bioenergetics, Vol. 1.
D. R. Sanadi, ed. 292 pp. Academic
Press, New York, 1966. $11.50

CHEMISTRY & CHEMICAL PHYSICS
The Solid-Gas Interface, Vol. 1. E. Ali-
son Flood, ed. 514 pp. Dekker, New
York, 1967. $21.75
Germanium. By V. I. Davydov. Trans,
from Russian by A. Peiperl. 417 pp.
Gordon and Breach, New York, 1966.
$18.00
Magnetic Susceptibility. (Reprint from
Treatise on Analytical Chemistry.) By
L. N. Mulay. 132 pp. Interscience, New
York, 1966. Paper $2.95
Tritium and its Compounds. By E. A.
Evans. 441 pp. Van Nostrand, Prince-
ton, N. J. 1966. $15.00

100 LITERS/MINUTE
INCREASED CAPACITY
Welch Duo-Seal No.1398M

WAS 1400 L /M-NOW 1500 L/M
1 x 10"4 TORR

Now jiinVelch Duo-Seal*
vacuum pumps have
increased capacities.

33 years of vacuum pump design
and manufacturing technology
now enables Welch to sizably
increase the capacity of all two-
stage Duo-Seal pumps. Size and
appearance remains the same,but
pumping speeds are increased up
to 19% over previous models.

In 1933, Welch pioneered the
internal vane design of mechan-
ical vacuum pumps, long since
proved to be the most efficient,
vibration-free, quiet, long lasting,
trouble-free vacuum pumps ever
marketed. Although many other
manufacturers have switched to
the internal vane design, only
Welch produces Duo-Seal pumps,
the pumps with the patented Duo-
Seal gas discharge design, which
eliminates repumping gases.

Now, every two-stage Duo-Seal
pump gives the added bonus of
increased capacity, increases
of up to 19%, depending on the
model which fits your needs.

If you use vacuum, check on the
Duo-Seal line. Welch maintains
a staff of vacuum specialists who
are at your service to help you
select the right pump for your
needs.Write The Welch Scientific
Company, 7300 N. Linder Ave.,
Skokie, Illinois 60078 or call
312/677-0600.

WELCH
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15Oth
ANNIVERSARY

New Titles in

HARPER'S PHYSICS SERIES
Frederick Seitz, Editor

Solid State and Semiconductor Physics

John P. McKelvey. This textbook contains an extensive
introduction comprising selected topics in general solid
state physics, followed by a detailed treatment of the
properties of bulk semiconductors, metal-semiconductor
contacts, semiconductor surfaces, p-n junctions, and semi-
conductor devices. Exercises; illustrations; numerous
references. 512 pp., $7 3.75.

Fundamentals of Electronics
Volumes I, II, and III

George E. Owen and P. W. Keaton. A thorough treat-
ment of all aspects of electronics; the three volumes
cover electrical circuits, physical electronics, and elec"
tronic circuits, respectively. Volumes I and II analyze and
develop the theory and behavior of passive networks*
passive elements, and active devices; Volume III then
treats various configurations composed of these ele-
ments. Vol. I: 337 pp., $14.00; Vol. II: 295 pp., $14.00;
Vol. Ill: 350 pp., $16.95.

Elementary Electronics

D. Hywel White. Requiring no previous experience in
electronics, but assuming an elementary knowledge of
calculus, electricity, and magnetism, this text begins with
first principles and proceeds to a level of reasonable
skill in practical circuit and device design. Many oscillo-
scope photographs; a list of problems at the end of each
chapter; bibliography. 772 pp. $9.50.

Mathematics for Physicists

Philippe Dennery and Andre Krzywicki. Without
sacrificing rigor, this text develops in a highly readable
manner the theory with which a physicist needs to be
conversant. Each abstract idea is accompanied by a
very simple, concrete example, showing the student that
abstraction is merely a generalization from easily un-
derstood specific cases. Figures; diagrams. 384 pp.
$12.95.

HARPER & ROW, Publishers
49 East 33d St., New York, N. Y. 10016

McGRAW-HILL BOOKS
IN MODERN PHYSICS

THE PHYSICAL UNIVERSE, Second Edition
By Konrad Krauskopf, Stanford University, and Arthur
Beiser, formerly New York University. Available Spring
'67.

In the revision of this short text for the one-year physical
science survey, the authors have concentrated on re-
organizing and unifying the presentation of topics into a
more cohesive whole. Physics, chemistry, geology and
astronomy are discussed in sequence with careful transi-
tions between the different units. In response to users' sug-
gestions, the authors have included numerical examples
to illustrate the basic theory and formulas but have intro-
duced this material in such a way that the elementary
nature of the mathematical character of the first edition
has not changed.

STATISTICAL PHYSICS, by F. Reif. Vol. 5 in the
Berkely Physics Course. 432 pages. Approx. 237 illus-
trations. $5.50. Coming in March.

This volume is devoted to the study of large-scale (i.e.,
macroscopic) systems consisting of many atoms or
molecules; it provides an introduction to the subjects of
statistical mechanics, kinetic theory, thermodynamics,
and heat. The approach is not patterned upon the his-
torical development of these subjects; rather, the author
has adopted a modern point of view to show how the
basic notions of atomic theory lead to a coherent con-
ceptual framework capable of describing and predicting
the properties of macroscopic systems.

CONCEPTS OF MODERN PHYSICS, Revised First
Edition

By Arthur Beiser, formerly Associate Professor of
Physics, New York University. The McGraw-Hill Series
in Fundamental Physics. 420 pages, $8.95.

This revision of the first edition retains the clarity and
contemporary approach of its predecessor while improv-
ing its treatment of detail and extending its coverage.
The book is distinguished by its well-integrated, logical
progression from relativity and quantum theory through
atoms, molecules, solids and nuclei.

MODERN PHYSICS FOR ENGINEERS
By Otto Oldenberg, Emeritus, Harvard University; and
Norman C. Rasmussen, MIT.

Designed for junior and senior students in engineering
and allied sciences, this book covers atomic, nuclear,
and solid state physics using only simple calculus.
Emphasizes the principles of modern physics and their
incorporation into many engineering devices.

McGRAW-HILL BOOK COMPANY
330 West 42nd Street

New York, N. Y. 10036
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FAMILIAR WITH
FLUORESCENCE
DECAY OF
FLUORESCEIN?

YOU ARE IF
you're a biochemist using the TRW
Nanosecond Spectral Source to get
fluorescence lifetime measurements of
fluorescein, bovine serum albumin,
or other proteins and amino acids.

NSS USERS
TELL US
they can determine the structure of
proteins and other compounds with the
uv radiation of the NSS because it's
possible to transfer the light energy
absorbed from the NSS to an attached
dye molecule and readmit that energy
as a quantum of fluorescence.

WRITE FOR A TECHNICAL
DATA BULLETIN DESCRIBING
THE TRW NANOSECOND
SPECTRAL SOURCE, ALL
ITS ACCESSORIES, AND WHAT
YOU CAN MEASURE WITH IT.

TRW INSTRUMENTS
139 Illinois St., El Segundo, Calif. 90245

AC 213, 679-9101 Extension 22884

Developers and manufacturers of state of
the art diagnostic instruments for basic and
applied research.

TEXTBOOKS & EDUCATION
Mechanics. By William Shockley and
Walter A. Gong. 213 pp. Charles E.
Merrill, Columbus, Ohio, 1966. Cloth
$3.95, paper $2.25

A Simple Approach to Electronic Com-
puters. (2nd ed.) By E. H. W. Hersee.
261 pp. Gordon and Breach, New York,
1967. $7.50
Geometrie des Ope*rateurs Line*aires. By
D. P. Lachat. 99 pp. Dunod, Paris,
1966. Paper 16 F
Basic Principles and Laws of Mechanics.
By A. Zajac. 417 pp. D. C. Heath, New
York, 1966.
An Introduction to Linear Programming
and the Theory of Games. By S. Vajda,
76 pp., (Reprint of 1960 ed.) Methuen,
London, 1967. Cloth $2.75, paper $1.50
Fundamental University Physics. Vol. 1,
Mechanics. By M. Alonso and E. J.
Finn. 462 pp. Addison-Wesley, Read-
ing, Mass., 1967. $8.75
Fundamental University Physics. Vol.
2, Fields and Waves. By M. Alonso and
E. J. Finn. 530 pp., Addison-Wesley,
Reading, Mass., 1967. $8.75
Engineering Mechanics. Vol. 1, Statics.
By T. C. Huang. 419 pp., Addison-Wes-
ley, Reading, Mass., 1967. $7.50
The Elements of Continuum Mechanics.
By C. Truesdell, 279 pp., Springer-Ver-
lag, New York, 1966. Paper $5.40
Principles of Color Technology. By F.
W. Billmayer, Jr, and M. Seltzman. 181
pp. Wiley, New York, 1966. $11.95
Modern Physics. By Isaac Maleh, 148
pp. Charles E. Merrill, Columbus, Ohio,
1966. Cloth $3.95, paper $1.75
Transcendental Functions Satisfying Non-
homogeneous Linear Differential Equa-
tions. By A. W. Babister. 414 pp. Mac-
millan, New York, 1967. $14.95
Introduction to Statistical Mechanics.
By Ronald W. Gurney. 268 pp. (Re-
print of 1949 ed.) Dover, New York,
1966. $2.00
Electrons, Neutrons and Protons in En-
gineering. By J. R. Eaton. 541 pp.
Pergamon Press, Oxford, 1966. $15.00

POPULARIZATIONS
The Character of Physical Law. By
Richard Feynman. 173 pp. MIT Press,
Cambridge, Mass., 1965. Cloth $5.95,
paper $2.45
Die Planeten und ihre Monde. By Rolf
Muller. 190 pp. Springer-Verlag, Ber-
lin, 1966. DM 12.80

MISCELLANEOUS
Quantum Theory of Atoms, Molecules,
and the Solid State: A Tribute to John
C. Slater. Per-Olov Lowdin, ed. 641
pp. Academic Press, New York, 1966.
$25.00
Contracting for Atoms. By Harold Or-
lans. 242 pp. The Brookings Institution,
Washington, D. C, 1967. $6.00 •

NOW... m-t
A THIN-FILM

MICROCIRCUIT FIXTURE
WITH GUARANTEED

REGISTRATION
OF 0.0005"

IN PRODUCTION
APPLICATIONS

A new approach to registration,
loading, operating and clean-
ing . . . a substantial improve-
ment over any other fixture on
the market today.

All masks and substrates are
interchangeable . . . their sizes
can be varied over wide limits
without the rework required
with competitive equipment.
Masks can be changed in 15
seconds.

18" bell jar unit handles 20
mask and substrate holders in
any combination up to 2V2'
b y 2 i / 2 " .

24" bell jar version handles 16
mask and substrate holders up
to 5" by 5".

For full information,
ask for Bulletin 815.

HERAEUS-
ENGELHARD

VACUUM. INC.
SECO RO., MONROEVILLE, PA. 15146
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