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the sign of excellence
in scientific and engineering books

Have you used these outstanding

books from ADDISON-WESLEY?

QUANTUM MECHANICS—
Non Rcbrivistic Theory
By L. ]. Landau ami E. M, I.ifsliitz
"Represents a magnificent contribution to the pedagogy
of physics. Turning to the contents of the book, the first
impression one gels is that I his is a more grownup way
of teaching quantum mechanics than one encounters in
the average text. I his is not only a first impression, it
is a lasting one." (Physics Today)

515 pp, 51 illus, 1958—$14.50

—also by Landau & Lifshitz
ELECTRODYNAMICS OF
CONTINUOUS MEDIA
Treats the theory of electromagnetic fields in matter and
the theory of the macroscopic electric and magnetic prop-
erties of matter. Throughout, great care has been taken
to achieve a high degree of physical clarity.

•117 pp, 46 illus, 1960-^.12.^0

PROBLEMS IN QUANTUM MECHANICS
By I. I, Gol'dman and V. D. Krivchenkov
This comprehensive collection of problems in non-rela-
tivistic quantum mechanics features answers and com-
jilelely worked out solutions lo problems. Recommended
to supplement any textbook in the subject, it is also
suitable for use in courses in atomic and nuclear physics,
mathematical methods in physics, quantum statistics, or
applied differential equations.

275 pp, 1961-}S.5O

New: ESSENTIALS OF SCIENTIFIC RUSSIAN
By Starchuk ir Chanal
. . . an introductory Russian grammar to provide a
sound reading knowledge of Russian scientific literature.
For classroom use, or self-study by scientists and engineers.

c. 2SS pp, S illus. 1962-$5.9=>

Outstanding from Addison-
Wesley! Examination copies
gladly provided. Write to
504 South St., Reading, Mass.

and the lucid style and insight have resulted in an ex-
cellent survey of the physical principles and elements
of electroacoustics.

After an introductory discussion of mechanical and
electrical oscillations and the analogies between them,
(he various stresses in matter produced by electric and
magnetic fields are analyzed. The equations describing
the coupling between the fields and the resulting mo-
tion of the medium are obtained and illustrated by
simple examples. The utilization of these phenomena
for the electromechanical transduction is then explored
and the characteristics of different types of transducers
are compared. A unified treatment of transducers in
terms of electric-circuit analogs follows, and, after a
chapter dealing with sound radiation from vibrating
surfaces, the efficiency and sensitivity of the various
transducers are determined. In the remaining chapters,
basic questions of importance in the design of trans-
ducers related to (energy) transfer characteristics of
the transducers are discussed. Thus, one chapter is
devoted to the electrical and mechanical input im-
pedances and others to the sensitivity and calibration
of transducers.

The treatment is concise and clear and more sys-
tematic than in most texts in the field. In regard to the
choice of subject matter, the only omission apparent
to this reviewer is a discussion of the special problems
involved in the generation and detection of very-high-
frequency sound ("hypersound", frequencies above
10fl cps).

The book should prove of interest not only to the
newcomer who wants to know "what it is all about",
but also to the specialist who feels that he is due for
a concentrated, systematic review of the basic prin-
ciples of electroacoustics. The extensive set of refer-
ences that is given to books and original articles may
also prove helpful.

Diffraction: Structure des Images. Influence de la
Coherence de la Lumiere. Vol. 2 of Part 1, La Forma-
tion des Images, of Traite d'Optique instrumentale.
By Andre Marechal and Maurice Francon. 204 pp.
Editions de la Revue d'Optique theorique et instru-
mentale, Paris, 1960. Paperbound $7.52.
Theorie et Calcul des Figures de Diffraction de
Revolution. By Alberic Boivin. 573 pp. Centre de
Recherches en Physique, Universite Laval, Quebec,
Canada, 1960. $12.00. Reviewed by Nicholas Chako,
Queens College.

/CALCULATIONS of the image-formation proper-
V_J ties of optical instruments are based mostly on
the principles of geometrical optics. The theory, as well
as its applications to the design of optical systems, is
available in a systematic and unified form in several
excellent treatises.1 Although wave theory, based on
the Kirchhoff-Fresnel theory, or its modified form,

" H e r z b e r g e r , M . Modern Geometrical Optics, N . Y . ( 1 9 5 S ) ; Chre-
tien, H. Calcul des Combinaisons Optiqucs. Paris (1959); Buchdahl,
II. Optical-Aberration Coefficients, Oxford U. Press (1954).
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PROBLEHIS

EXTENDING AMERICAN CAPABILITIES FOR THE NATION'S DECISION-MAKERS

Columbus made decisions that changed the world. Today's decision-

makers have a responsibility every bit as awesome. The Research Analysis

Corporation assists the planners of the United States Army by producing

through operations research and systems analysis the recommendations

and solutions pertinent to problems requiring major Army decisions.

RAC's expanding multi-disciplinary research programs have created a

need for physicists, engineers, mathematicians, computer programmers,

political scientists, and other social scientists. Their attributes should in-

clude a high degree of creativity, an interest in problem-solving, and a

willingness to cross disciplinary boundaries in a mixed-team approach to

scientific research.

RAC offers you an exciting professional career and the opportunity to

make essential contributions to our national purpose. For additional in-

formation, please contact ...John G. Burke, Research Personnel Officer

RESEARCH RHRLVSIS CORPORBTIOO
6035 Arlington Road, Bethesda 14. Maryland • A residential suburb of Washington, D.C.
An Equal Opportunity Employer
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As installed at James Forresfal Research
Center for Stellerotor Plasma Analysis

A VACUUM
GRAZING
INCIDENCE

This is a unique 1 meter spectrometric mount
(patent applied for) which was designed to
have unusual flexibility for measurements in
the region below 1 200A.

• One or two variable sconning exit slits may be
specified.

• Angle of incidence may be varied from 80-86° to
optimize measurements at very low wavelengths.

• Irrespective of angle of incidence, readout on
counter is direct in Angstroms.

• Conversion to a spectrograph is accomplished
simply by insertion of camero.

• Slit may be opened to preset value by external
impulse.

The instrument is available with a hollow cathode source, multi-
plier phototubes and detectors. We invite your inquiries.

INDUSTRIES, INC.

SCOTCH PLAINS, N. J.

gives a better understanding and more accurate analy-
sis of the image-formation properties of optical sys-
tems, it has only recently found favor among research
workers and designers of optical instruments.

The first book under review approaches the subject
from the wave theory of light. The authors present
systematically those aspects of the diffraction theory
which are related to the problem of image formation.
The task of presenting the theory of optical images,
in a coherent form, has been facilitated not only by
the modern developments of the theory of diffraction
of aberrations, and a better understanding of the role
played by coherent and partially coherent light in
image formation, but also by recent advances in such
fields as information and communication theory, which
bear close analogy with optical systems.

Starting with the Huygens-Fresnel principle and the
essentials of Fourier transformation, the authors pro-
ceed to formulate the relationship between object and
image for both coherent and incoherent illumination
using Fourier methods. The intensity distribution in
image space is analyzed and discussed for several types
of objects, including the properties of the image under
various degrees of illumination ("contrast) and a brief
treatment of Zernike's phase-contrast method. In com-
pleting the discussion and analysis of the image of ex-
tended objects, the authors have included a brief but
clear exposition of the principles of partial coherence
and have examined the role it plays in microscopic ob-
servation of objects falling under this category. The
analysis is then carried over to cases where aberration
effects can no longer be neglected. In particular, they
have examined the image-formation properties of in-
struments with small aberrations and the image con-
trast for individual or combined aberrations. The
results of the theory are applied to special cases which
are of practical importance. Among these, the question
of the resolution of the image, the tolerance which can
tie allowed when aberrations are present, such as
spherical aberration and coma, and the filtering proper-
ties of optical systems are discussed in detail. Finally,
the appendices cover the derivation of the laws of geo-
metrical optics from wave optics, coherence and spec-
tral width, and the effect of partial-coherence illumina-
tion on the image of objects of low contrast. There
are numerous references to the original literature, a
detailed table of contents, and an alphabetical index.

Among the few errors and misprints detected by the
reviewer, one seems to merit attention here: the au-
thors erroneously attribute the method of stationary
phase to Lord Rayleigh (p. 12 7), whereas the germ of
it goes back to Stokes (1856). While the method's cor-
rect formulation was the work of Lord Kelvin (1SS7
and is universally known as Kelvin's principle of sta-
tionary phase, the rigorous foundation of the method
was established only recently (1934-36) by van der
Corput.

The book deserves the serious attention of everyone
interested in this field of optics. Those directly con-
nected with the design of optical instruments will find
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John von Neumann
COLLECTED WORKS

Edited by A. H. TAUB, Research Professor of Applied Mechanics, University of Illinois

JOHN VON NEUMANN, born in Budapest in 1903, was one of the
most brilliant mathematicians of his time. He died in 1957 while
serving as one of the five commissioners of the United Slates Atomic
Energy Commission—the first foreign-born citizen lo hold this high
post. From 19.1} until his death, he was Professor of Mathematics at
the Institute for Advanced Study, Princeton, New Jersey. In 1940
he began to work intensively as a member of many U. S. govern-
mental committees and as a consultant to numerous governmental
and industrial laboratories. In 1956 he won the Fermi Prize and the
Freedom Medal, the highest civilian award given by the U. S. These
six volumes of the collected mathematical works of John von Neu-
mann contain a reprinting of his published papers, some hitherto
unpublished work, governmental reports recently released and re-
views, written by various experts, of his unpublished work.

This collection shows the wide range of his outstanding contributions.
Among the disciplines with which he dealt are: logic, pure mathe-
matics, theoretical physics, the theory of automata, the design of
computers, numerical analysis, the theory of games, economics, astro-
physics, hydrodynamics and meteorology.

The set comprises the following
volumes:
1. LOGIC, THEORY OF SETS AND

QUANTUM MECHANICS

2. OPERATORS, ERGODIC THEORY
AND ALMOST PERIODIC FUNC
TIONS IN A GROUP

3. RING OF OPERATORS

J CONTINUOUS GEOMETRY AND
AND OTHER TOPICS

5 DESIGN OF COMPUTERS, THEORY
OF AUTOMATION AND NUMERI-
CAL ANALYSIS

0. THEORY OF GAMES, ASTRO-
PHYSICS, HYDRODYNAMICS
AND METEOROLOGY

Each Volume $14.00 — s e t , $80.00

THE COLLECTED WORKS OF

Irving Langmuir
Edited by DB. GUY SUITS, Chairman of the Honorary Editorial Advisory Board; Executive Editor,
HAEOLD E. WAY; Professor P. TV. Bridgman and Sir Eric If ideal, Deputy Chairmen

These twelve volumes are a compilation of the work of the first
American industrial chemist to win a Nobel Prize. Each volume is
devoted to one or more of the fields of science in which Dr. Lang-
muir worked. Supplementing his papers are special articles written
by other eminent scientists analyzing the influence of Dr. Langmuir's
contributions to past, present and future developments in science.
The series also contains many of his previously unpublished works,
including some wartime research and reports on meteorological stud-
ies. Albert Rosenfeld, Scientific Editor of Life Magazine, contributes
a brilliant biography of Dr. Langmuir in Volume 12.

The set comprises the following
volumes:

1. LOW-PRESSURE PHENOMENA
2. HEAT TRANSFER-INCANDES-

CENT TUNGSTEN
3. THERMIONIC PHENOMENA
4. ELECTRICAL DISCHARGE
5. PLASMA AND OSCILLATIONS
6. STRUCTURE OF MATTER
7. PROTEIN STRUCTURES
8. PROPERTIES OF MATTER
9. SURFACE PHENOMENA

10. ATMOSPHERIC PHENOMENA
11. CLOUD NUCLEATION
12. LANGMUIR, THE MAN AND THE

SCIENTIST

Volumes 1-11 $15.00 each;
Vol. 12, $9.00

12-volume set, $150.00

All volumes available for 14 days' free examination.

PERGAMON PRESS, INC.
Dept. P3, 122 Bast 55th Street, New York 22, N. Y.

Publishers of Thewlis' ENCYCLOPAEDIC DICTIONARY OF PHYSICS
N e w Y o r k O x f . L o n d o n Pa

February 1962
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Power Supplies, Light Pumps and Accessories
for

OPTICAL MASER RESEARCH

POWER SUPPLIES
Provide continuously variable voltages up to 10,000
volts to operate Xenon or other gas filled tubes.
Deliver fast repetition rates . . . as fast as two
seconds.
Supplied from 1,000 to 20,000 watt seconds in
increments of 1,000 watt seconds.
Modular construction permits the addition of energy
storage banks as needed.
Interlocks and automatic discharge included.

LIGHT PUMPS
For mounting ruby crystal or other types of rod
of various sizes.
Can be used with helical or straight flash tubes.
Convenient interchange of rods provided.
Available with airblast or liquid cooling.

SPECIAL EQUIPMENT

Electro Powerpacs Engineers will develop special
equipment, accessories and hardware.

Partial list of laboratories using Electro Powerpac equipment:
American Optical Company
Bell Telephone Laboratories
General Telephone & Electronics
Lincoln Laboratory of M.I.T.
National Aeronautics & Space Adm.
Perkin-Elmer Corporation
Westinghouse Air Arm Division

Write for complete

International Bus. Machines
Jet Propulsion Laboratories
Radio Corp. of America
Avco Corporation
Harvard University
McMasters University
University of Virginia

specifications

ELECTRO POWERPACS,

5 HAtHEV STKEET, CAMBRIDGE 40. MASS.

valuable material on modern methods of analysis of
images formed by optical instruments.

Dr. Boivin's book covers a narrower field than the
preceding one. Here the main purpose is to give a
detailed analysis of the image formation properties of
rotational symmetric optical systems and to derive ex-
plicit expressions of the distribution of light in the
image space for typical geometrical forms of the exit-
pupil. Moreover, the mathematical calculations of the
image amplitude function are carried far beyond those
usually given in the literature, and in this respect is
the most comprehensive treatise which so far has ap
peared in print. In addition to an excellent review of
the general principles of diffraction theory and a com-
plete mathematical treatment of diffraction theory of
aberrations for rotational symmetric systems, the book
contains a number of new and useful mathematical
relations and original work by the author.

There are three main divisions, of which the first
is a broad review of diffraction, especially the classical
principles based on Huygens-Fresnel-Kirchhoff theory
and the geometrical theory of aberrations for rota-
tional systems as a preparation for the main text.
The second part is devoted primarily to the derivation
of general formulas representing the image amplitude
function in the presence of all orders of spherical
aberrations and amplitude variation over the exit
pupil. The author has given a critical and useful survey
of previous investigations, especially of the Dutch
school (Zernike and his students). This reviewer does
not agree with some of the criticisms and objections
which the author has raised with respect to the limi-
tations of the Zemike-Nijboer theory. However, the
procedure given by Boivin for the evaluation of the
integrals representing the image function has certain
advantages over previous methods. The author's
method of integration by parts using either the ampli-
tude or phase function as total derivative (we shall
call these procedures amplitude and phase integration,
respectively; is valid for symmetrical functions only,
i.e., spherical aberration and symmetrical variation of
the amplitude (amplitude modulation i over the exit
pupil, and for small and very moderate values of the
aberration coefficients. The third part, devoted princi-
pally to the problem of diffraction by concentric
annular apertures, contains in part Boivin's own inves-
tigations on this problem. Because of its important
applications, especially in the design of modern tele-
scopes, the author has given a detailed mathematical
analysis of the problem and has applied the theory to
the zone plate which is associated with the names of
Sorret, Rayleigh, and Wood. Numerical tables of values
of the coefficients entering in the formulas for the cal-
culation of the image function and graphs of these
functions for different values of the parameters (aber-
ration coefficients, etc.) have been included in the
text. Finally, a rather complete list of original publi-
cations is given at the end of each part of the text.

In view of the exhaustive treatment of this interest-
ing branch of optics, this treatise is a valuable contri-
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outstanding positions available
in Basic and Applied Research

for men with Ph.D's i n . . .
PHYSICS. . . PHYSICAL CHEMISTRY . . . ELECTRICAL ENGINEERING ... ENGINEERING SCIENCES

Dr. Charles F. Squire, Director of Research, with precision built 12" diameter pole face magnet
being used on diamagnetic studies on alkali halides.

As Director of Research here at Hamilton Standard I should like, in a few
words, to describe our Research Laboratory and the challenging opportunities
which are available to a few outstanding scientists.

Our research effort is cutting paths through the unknown in many sci-
entific fields, and we expect that the scientist who associates with us will become
an authority in his field of endeavor; he will be invaluable as a consultant to our
well-established professional engineering staff. Adequate library facilities, fre-
quent exchange of ideas with scientific consultants, and participation in scientific
meetings provide an atmosphere conducive to maintaining a top-flight research
group. The publication of worthwhile work will be evidence that the scientific
staff is maintaining a high level of competence.

PRESENT PROGRAMS INCLUDE WORK IN THE FOLLOWING AREAS:
• Areas of magnetic properties of matter (metals, semi-

conductors and dielectrics)

• Transport phenomena in liquids and gases

• Theoretical physics and chemistry of solids

• Electron transport and electronic devices

• Instrumentation and control

I welcome the opportunity to discuss personally specific interests and
qualifications with men interested in our research activities here at Hamilton
Standard.

For any additional information you may desire, I invite you to write to me
personally, or to Mr. R. J. Harding, Supervisor of College Relations,

HAMILTON STANDARD
DIVISION OF UNITED AIRCRAFT CORPORATION

WINDSOR LOCKS • CONNECTICUT
Equal Opportunity Employer. . .
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THEORETICAL
DEVICE
PHYSICIST
Excellent opportunity for a solid state
physicist or E.E. with a Ph.D. in ma-
terials and/or solid state device re-
search. Excellent opportunity for crea-
tive research under ideal conditions.
Publication encouraged. Salary open
and dependent on prior experience.

Write in confidence i<>:
John Haverfieltl, Employment Manager

MELPAR, INC.
3000 Arlington Boulevard,
Falls Church, Va.

An eriual opportunity employer

PHYSICISTS
GEOPHYSICISTS
OCEANOGRAPHERS

Scientists at the Ph.D. level are needed for project
leader positions at the Applied Physics Laboratory of
the University of Washington. The Laboratory is en-
gaged in an expanding program of applied and funda-
mental research in physical oceanography related to
U.S. Navy research and development programs.

Present interests include underwater acoustics, bath-
ymetry, hydrodynamics, geomagnetics, and instrumen-
tation, with a balance of emphasis on theoretical and
experimental studies. Experience in these or related
fields is desirable, but not essential.

APL/UW is a research and development organization
with a competent engineering staff, a modern elec-
tronics laboratory, and a fine machine shop. Vessels
suitable for inland and open sea work are available,
as are all the facilities of a large university.

Address all inquiries to: MR. J. H. REILLY
APPLIED PHYSICS LABORATORY
UNIVERSITY OF WASHINGTON

SEATTLE 5, WASHINGTON

All qualified applicants will receive consideration (or employ-
ment without rcKard to racr, creed, color, or national origin.

bution to diffraction theory of aberrations. It should
be on the shelf of everyone working in this field, and
it will be especially useful to designers of modern
optical instruments.

Elementary Introduction to Nuclear Reactor
Physics. By S. E. Liverhant. 447 pp. John Wiley &
Sons, Inc., New York, 1960. $9.75. Reviewed by
Jacques Romain, General Dynamics.

PROFESSOR Liverhant thinks that between a mathe-
matically rigorous treatment of nuclear physics, ac-

cessible only to trained specialists, and a shallow quali-
tative exposition of no practical use there can be a
middle level suitable for both advanced undergraduate
students in physics and for engineering students. I feel
he has fully succeeded in writing such a book, which
may also be helpful as intermediate reading before
tackling more advanced textbooks. It may be of inter-
est as well to scientists in neighboring fields who wish
to gain a neat knowledge of the physics involved with-
out having to go through all of the mathematics. A
very carefully prepared index, and an index of tables,
allow the book to be used as a glossary of the nuclear
vocabulary and an elementary reference book.

The book begins with three review chapters in which
the author broadly explains the fundamental features
of those aspects of nuclear physics which have a bear-
ing on the physics of reactors. He proceeds to study,
in a fair amount of detail, neutron reactions, fission
and chain reactions, and the working conditions of a
reactor. An elementary outlook on the nonsteady re-
actor, on nuclear radiations and their detection and
measurement, and a general outline of health physics
are included. The author is expert in acquainting his
reader painlessly with unfamiliar concepts. He shows
the calculations when they are simple enough, and
quotes the main equations when the mathematics be-
comes too involved. (The mathematical knowledge re-
quired does not exceed general calculus and elementary
differential equations.) Numerous diagrams are a con-
siderable help in understanding. A fairly extensive
bibliography is provided.

The stress is definitely on applications. The text is
sprinkled with worked-out examples that either illus-
trate what has just been said or help to introduce the
next topic. The choice of examples and problems covers
a very wide range of practical applications.

Theorie des Ondes dans les Plasmas. By J. F.
Dcnissc and J. L. Dclcroix. 167 pp. Dunod. Paris,
1961. 16 NF. Reviewed by L. C. Levitt, Boeing Scien-
tific Research Laboratories.

BOTH the aims and scope of this pocket-sized mono-
graph are modest. It is devoted to a very detailed

discussion of small-amplitude plane waves in plasmas.
The treatment is entirely in terms of the so-called
moment, or transfer, equations. Within the framework
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