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LASER
MASER

R U B Y R O D S fabricated
to exacting specifications

VALPEY CRYSTAL CORPORATION is prepared to
supply special chromium doped ruby rods fabricated
to your specifications with quick delivery.

We can supply rods fabricated from standard growth material
and slow grown material oriented at 0° or 90°. We have for
quick delivery, .04r/c, .08% and 1.2c/r final chromium doped
material both in standard and slow growth boules. Other
chromium dopings also available. Valpey will also fabricate
your material.

Depending on orientation we can supply rods from .080"
diameter up to .500" diameter and up to 2/2" in length.
We can supply rods to the following specs:

• C axis orientation to within 10 minutes.
• End surfaces optically polished flat to 14 wave of sodium

light.
• Ends parallel to within .000010".
• Tolerance on length ± .005", diameter ± .001".
• Tolerance on 90° angle between end faces and cylin-

drical surfaces within 1 minute.
Valpey's precision optical department is also prepared to

fabricate other materials to your specifications.
Please submit your specifications for a prompt quotation.

VALPEY CRYSTAL CORPORATION
Holl.non, Mass. • Tel. GArden 9-4851, 94854

LUNAR
and PLANETARY

COMMUNICATION

SENIOR RESEARCH SPECIALISTS
Some specific openings now available

Communication Specialists
Execution of RF tracking

and communication
system projects.

Antenna Specialists
Analysis, design and evaluation

of giant Antenna Structures
and Servo Systems.

Radio Research Engineers
Design of advanced

RF transmitter/receiver
equipment.

Research Scientists
Digital data and control

system analysis and
synthesis.

Mathematicians or Communication System Analysts
Analog and Digital system analysis. Noise, coding, in-
formation theory. Linear and non-linear f i l ter theory.

Several openings also exist for supervisors of Research and
Advanced Development Projects performed by industry for JPL.

Send complete qualification resume now
for immediate consideration

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
PASADENA • CALIFORNIA

the author does not show a deep understanding of
the relative importance of various topics; there are
a number of errors arising from his unfamiliarity with
the field; there is no feeling conveyed of the experi-
mental method in nuclear physics, although techniques
are mentioned; no problems are listed; throughout
there are surprising, and unpedagogical, variations in
level of approach. This book may be of some use to
exclusively French-reading physics students, although
Halliday's excellent text has been translated into
French. However, the book cannot be recommended
to anyone who can read English.

Wave Propagation and Group Velocity. By Leon
Brillouin. 154 pp. Academic Press Inc., New York,
1960. $6.00. Reviewed by Nicholas Chako, Queens
College.
"VTOTWITHSTANDING the great interest in the
-^\l field of wave propagation in material media and
its many industrial and other applications, there exists,
as far as the reviewer is aware, no treatise which covers
in a comprehensive and unified form the theoretical
aspects of this field, especially those dealing with
propagation of waves in dispersive and absorbing media.
This gap has partially been filled with the timely ap-
pearance of Professor Brillouin's excellent monograph,
which contains, in the English version, the fundamental
papers by Sommerfeld and the author [originally
printed in Ann. Physik, 44(1914)] and some of the
author's later publications. The purpose of collecting
these papers in a book could not be stated better than
the author already has: All these modern develop-
ments (radiopropagation and signaling; ultra-acoustic,
water, and seismic waves; waveguided waves, etc.)
made it advisable to assemble here a systematic presen-
tation of the original papers which are rather difficult to
find nowadays . . . for these problems have come again
into the foreground in connection with the propagation
of radio signals and radar . . . and seem to have been
ignored by many young physicists and radio engineers,
who frequently spend too much time rediscovering some
of the classical results. The above remarks apply as
well to many fundamental papers by other famous sci-
entists, especially, to Hamilton's epoch-making contribu-
tions to geometrical optics.

The papers gathered in this book, although limited
in their scope by the special cases which they treat,
are still of sufficiently general character to provide a
broad basis not only for a clear comprehension of the
phenomena of wave propagation in dispersive and
absorbing media, but also they open the door to the
student and research worker for understanding the re-
cent developments and for dealing with more complex
problems in this branch of science.

In the first chapter the author presents in a suc-
cinct, but clear, manner the distinction between phase,
group, and signal velocity in a dispersive medium. This
distinction, especially between the group and signal
velocity, arose in connection with Einstein's statement
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SPACE PROPULSION

NASA scientists conducting electric propulsion experiment
in one of Lewis' high-vacuum research facilities

CREATIVE RESEARCH OPPORTUNITIES

A highly competent research staff at NASA is currently studying basic problems of electric,
nuclear and chemical propulsion systems. These problems must be solved to make possible the
increasingly difficult manned and unmanned space explorations of the future. Outstanding
professional opportunities are now available for qualified scientists and engineers interested in
conducting fundamental and applied research in the following areas:

Acceleration of ions and plasmas. Plasma heating and containments. Generation and
utilization of very strong magnetic fields. Effects of space environment. Semi-conductor
electromechanical and thermionic energy conversion. Heat transfer of fluids. Propulsion
systems controls. Liquid metal corrosion. Powder metallurgy and sintering processes. Basic
nuclear reactions. Diffusion theory.

Applicants should have advanced experience in one or more of these research areas or
an advanced degree in physics, physical chemistry, electrical engineering, mechanical engi-
neering, chemical engineering, nuclear engineering, or metallurgical engineering.

Opportunities also exist for competent electrical, electronic and mechanical engineers in
design and operation of propulsion research equipment and facilities.

High-performance electron
bombardment ion rocket
conceived and tested at Lewis

Send resume to:

Box E, Research Staffing
NASA,
Lewis Research Center
21000 Brookpark Road
Cleveland 35, Ohio

LEWIS RESEARCH CENTER
I AERONAUTICS AND .SPACE ADMINISTRATION
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Free
catalog
of high school
science-teaching aids

Here is a comprehensive source for
tested science materials, geared

specifically to teachers' classroom and
laboratory needs. 48-page illustrated
catalog describes nearly 1000 items of
educator-approved equipment and
books ranging from astronomy to zo-
ology—with emphasis on enrichment
materials suitable for individual and
group projects by students. For free
copy, write to: Dept. M-216.

SCIENCE MATERIALS CENTER
A Division of The Library of Science
59 Fourth Avenue, New York 3, N.Y.

PHYSICISTS and ENGINEERS
EXCEPTIONAL PROFESSIONAL
OPPORTUNITIES NOW AVAILABLE

As a result of its expanding research and
development activities, Electro-Optical Sys-
tems, Inc. now has rewarding openings on
its technical staff for M.S. or Ph.D. Physi-
cists and Engineers. These positions are in
the challenging fields of

E. M. radiation physics
Solid state spectroscopy
Ion and plasma research
Thermionic emission
Surface physics
Re-entry physics
Quantum electronics

/ / you have interest and experience in these
areas and desire additional information, write
or phone in confidence

Mr. D. L. Smelser
Professional Placement Coordinator

ELECTRO-OPTICAL SYSTEMS, INC.
125 North Vinedo Avenue

Pasadena, California
MUrray 1-4671

that no signal or energy of any form could propagate
through a medium with a velocity greater than that of
light. It led Sommerfeld to study the problem of
propagation of signals (waves) in a dispersive and
absorbing medium. His results were further extended
by the author. These fundamental papers are presented
in Chapters 2 and 3, respectively. The conclusions
drawn from their analysis is that the signal and not the
group velocity (contrary to previously held notions)
plays the basic role, when a wave or signal propagates
in a dispersive medium, and Einstein's statement is
not violated even within the absorption band of the
medium in question.

The following chapter contains a general discussion
of propagation of electromagnetic waves in a dispersive
medium without regard to its specific properties. Ex-
pressions for the group, signal, and energy transport are
derived, including a treatment of the so-called "fore-
runners" by the application of the method of stationary
phase for a medium with no absorption. The author
then examines the problem for the case of a medium
of low density (gas) possessing several absorption
bands. The final chapter gives a short account of waves
in waveguides.

The author is to be congratulated for bringing forth
in book form these interesting and important contribu-
tions on wave propagation in dispersive media. They
should be of interest not only to the research scientists
and engineers, students and teachers, but also to applied
mathematicians who make substantial contributions
toward the solutions of more complex problems of both
theoretical and practical importance.

The Theory of Thin Elastic Shells. IUTAM Symp.
Proc. (Delft, Aug. 1959). Edited by W. T. Koiter. 496
pp. (North-Holland, Amsterdam) Interscience Publish-
ers, Inc., New York, 1960. $9.00. Reviewed by Ellis H.
Dill, University of Washington.

A GROUP of individuals interested in the mathe-
matical theory of shells gathered in the Nether-

lands for a few days in August, 1959. The meeting was
open only to the invited speakers and invited spectators.
This book presents the text of the invited lectures.
There are three papers on the general theory, ten on
the stability of spheres, cylinders, and cones, six on
bending stresses in shells of various shapes, two on
membrane theory, and two on the geometrically non-
linear problem for shallow shells and cylindrical shells.
Most of the papers are in English, but five are written
in German and one in French.

Most of the lecturers have previously made substan-
tial original contributions in the theory of shells; these
papers represent their latest contributions to the subject
and are therefore of immense interest to the research
worker. Some numerical results, useful to the designer,
are given for buckling of cylinders under lateral pres-
sure and axial load, radially stiffened spherical caps,
ring stiffened cylinders under lateral pressure, and
conical shells under lateral pressure.
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