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ORO ANNOUNCES
Challenging Openings in

OPERATIONS
RESEARCH

Operations research is a fast grow-
ing and practical science attracting
some of the best brains in the country.
Its future is unlimited. If you want to
join a group of pioneers in this excit-
ing field, we invite you to investigate
the openings on our staff.

ON OUR PART WE OFFER:
1. A record of experience in opera-
tions research, out-distanced by per-
haps no other organization.
2. A scrupulously maintained pro-
fessional approach and atmosphere.
3. The team approach to problem
solving. On each team are representa-
tives of varied disciplines—sometimes
three, occasionally as many as a
dozen.
4. Fully equipped digital and analog
computing facilities.
5. ORO occupies several buildings in
Chevy Chase, Maryland, one of
America's most attractive suburbs.
Pleasant homes and apartments in all
price ranges are available. Schools
are excellent. Downtown Washing-
ton, D. C , with its many cultural and
recreational advantages is but a
20-minute drive.
6. Favorably competitive salaries and
benefits, extensive educational pro-
grams, unexcelled leave policy.

FOR DETAILED INFORMATION, WRITE:
Dr. L. F. Hanson

OPERATIONS RESEARCH
OFFICE ["555"!

The Johns Hopkins
University

71OO Connecticut Avenue
Chevy Chase, Maryland

no concrete comparison with nature seems possible. In
the concluding chapter the author is able to obtain the
well-known spectra of a harmonic oscillator and the
hydrogen atom and points out analogies with theories
of Cap and Bopp. The real difficulty that bedevils this
and other similarly interesting theories is that it is much
more likely that an advance in our knowledge will come
from a new physical principle rather than by exploiting
mathematical analogies.

It is strange that, while French paperbacks are highly
priced, the art of mechanical page cutting still seems to
be unknown in France.

Astronomy and Physics. Vol. 3 of Proceedings of the
3rd Berkeley Symp. on Mathematical Statistics and
Probability. (U. of California, Dec. 19S4 & July-Aug.
19SS) Edited by Jerzy Neyman. 252 pp. U. of Cali-
fornia Press, Berkeley & Los Angeles, Calif., 19S6.
$6.25. Reviewed by C. Payne-Gaposchkin, Harvard Col-
lege Observatory.

The Berkeley Symposia are doing a valuable service
in bringing together authoritative presentations of cur-
rent scientific problems, and a still more valuable serv-
ice by publishing them promptly. The volume under re-
view unites a group of contributions to astronomy and
a shorter series of papers on theoretical physics.

The Hertzsprung-Russell diagram has rightly domi-
nated our ideas of stellar evolution for more than thirty
years. Indeed, we first began to regard this problem in
modern terms when the importance of the relation be-
tween the luminosities and colors of stars was recog-
nized. The recent advances in this field are the results
of the new precision furnished by photoelectric pho-
tometry, and of the recognition of the very definite and
restricted patterns shown by the H-R diagrams of suit-
ably chosen groups of stars. The characteristic arrays
of luminosity and color shown respectively by the
globular and galactic clusters pointed the way to the
modern conception of stellar populations. They provide
criteria of age and origin that are forming a basis for
convincing theories of the evolution of stellar systems
and of stars.

The material on clusters is excellently presented by
Harold L. Johnson, who has established the three-color
photometric system that has become the standard for
such studies. His discussion of the evolutionary signifi-
cance of the data is closely interwoven with the ob-
servations and ideas of Allan R. Sandage.

The colors and luminosities of stars in the solar neigh-
borhood are presented and discussed by Olin J. Eggen;
he draws the important conclusion that there is a main
sequence "certainly less than 0™2, and probably less
than 0™l wide". He also presents evidence for a clearly
defined sequence of subdwarfs.

The array for the M dwarfs is critically presented by
Gerald E. Kron, with the conclusion that the sequence
is probably multiple. The extremely important white
dwarfs and subdwarfs are discussed by Jesse L. Green-
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MAJOR ADDITION TO RAYTHEON "CITY

Increases

engineering space

to 861,000 sq.ft.

Ultra-modern Wayland Engineering Laboratory is
an important new landmark in the development of
Raytheon "City"—a rapidly growing community
of electronic centers extending from Massachusetts
to California. Here are the vital statistics:

POPULATION: 2,000 scientists and engineers; 22,000
skilled men and women in all.

BUILDINGS: 21 plants and laboratories.

WORK AREA: 861,000 square feet of engineering space;
a total of 4,062,827.

ACTIVITIES: Radar; aerodynamics; controls includ-
ing servomechanisms; sonics and ultrasonics; tran-
sistors, microwave tubes; receiving tubes; ceramics;
nuclear energy.

REPUTATION: World-wide. Excellence In electronics;

RAYTHEON MANUFACTURING COMPANY

Waltham 54, Massachusetts
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ATTENTION!

Important German Books
Moderne Messmethoden der Physik

by F. X. Eder
P a r t i : Mechanics and Acoustics. 340 pp., 288 il-

lus., DM 13.30
Part II : Thermodynamics. 664 pp., 494 illus., DM 38.
The author presents in this book not only a survey of the
numerous experimental methods, but he also treats in
detail the bases for these methods, thereby enabling the
reader to choose the most suitable method for any par-
ticular problem.

Spezielle Relativitatstheorie
by A. Papapetrou

170 pp., 116 illus., DM 15.80
An attempt is made to present as simply as possible a
survey of the main content of the special relativity theory
with the specific aim to enable the reader to apply it inde-
pendently in his future work.

Geographische Ortsbestimmungen
by K. Stumpff

244 pp., 58 illus., DM 20.60
The author attempts, while avoiding superfluous details,
to do justice to practice and theory. Especially valuable
are many completely new, or, until now, unpublished
solutions to specific problems.

Theoretische Elektrotechnik
by K. Simonyi

672 pp., 364 illus., DM 39.50
This book is intended to treat the problems of electrical
engineering from the broadest possible theoretical base by
making use of the Maxwell equations; the necessary
mathematical apparatus is employed.

Fourierreihen
by G. P. Tolstow

311 pp., 51 illus., DM 17.50
This book presents the theory of trigonometric Fourier
Series in an easily understandable form, also the bases of
Bessel Functions, their development to a solution of
boundary values, in mathematical physics, as well as
applications.

Soon to appear:
Biophysikalische Strahlenkunde I

by H. Schreiber
About 360 pp., 146 illus., about DM 20

At the present time, it is hardly necessary to emphasize
the fact that the relation between radiation and the
organism is quite real. The present work is devoted to
ionizing radiation, and thus to X-rays, and to the radiation
from natural or laboratory sources. The tables are espe-
cially valuable since they facilitate looking up of numerical
values and estimations.

Orders may be placed with

HERBERT REICHNER
Stockbridge, Massachusetts

or directly with the publisher
Deutscher Verlag der Wissenschaften, Niedenvallstrasse 39, Berlin W. 8

stein. The section on composition and its evolutionary
implications is of especial interest.

Bengt Stromgrens's article on the H-R diagram
covers an immense field. He starts with a historical re-
view, and passes within a few pages to his own scheme
for two-dimensional classification by narrow-band pho-
tometry, which promises to add a new dimension to the
subject. His final remarks on interpretation give a very
condensed summary and preview of the whole subject.
There could be no better introductibn to modern .aspects
of stellar evolution than this group of papers.

The second group of astronomical papers embraces
the spatial distribution of galaxies. Each of the three
papers that it contains is a unit. ..

George C. McVittie contributes a brief, nonmathe-
matical summary of his own view on relativistic cos-
mogony.

The discussion of the Lick galaxy counts, by Jerzy
Neyman, Elizabeth Scott, and C. D. Shane, is the long-
est contribution. It sets forth and applies the methods
developed by the two former authors for the discussion
of the apparent distribution of faint galaxies, and con-
cludes by calling attention to a number of theoretical
problems that are still in need of solution.

Fritz Zwicky contributes his own views on clusters
of galaxies, which attack the problem from a morpho-
logical angle, rather than by formal methods of sta-
tistics.

The three papers that deal with the clustering of
galaxies are all of a pioneering nature, and the reader
will rightly conclude that the broader, cosmological
problems are less firmly consolidated than: those of
stellar evolution.

The final section of the volume contains five, some-
what unrelated papers on theoretical physics. Andre
Blanc-Lapierre and Albert Tortrat write on statistical
mechanics and probability theory, M. Kac on kinetic
theory, J. Kampe de Feriet on random solutions of
partial differential equations, Elliott Montroll on the
vibrations of simple cubic lattices, and Norbert Wiener
on nonlinear prediction and dynamics.

The reviewer feels justified in discussing only the
astronomical papers. Particularly welcome features of
these articles are the excellent bibliographies.

Radio Telemetry (2nd Edition). By Myron H.
Nichols and Lawrence L. Rauch. 461 pp. John Wiley &
Sons, Inc., New York, 19S6. $12.00. Reviewed by S. F.
Singer, University of Maryland.

In physical research one may be faced with the prob-
lem of transmitting information (in the information
theory sense) at a certain rate over large distances and,
because of the inaccessibility of the device where the
information is being produced, one must use radio-
waves. The introduction of a radio receiver and of a
transmitting medium (generally the atmosphere and oc-
casionally also the ionosphere) introduces not only vast
complications but also noise, in addition to the inherent
noise of the source of information. If this problem oc-
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