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RESEARCH & ENGINEERING
PHYSICISTS

Needed for UNSPECIALIZED RESEARCH combining
many fields of physics, engineering, anil chemistry.
Projects such as

Design and Instrumentation of Multl-kilo-
cnrle Radiation Damage Facility

Research In Kadlation Sterilization and Radi-
ation Damage

Development of High Thermal Flux Facilities
High Temperature Materials Research
Research in Electro-Chemical Energy Conver-

sion
Development of Instrumentation for Auto-

matic, Nondestructive Methods for Quality
and Process Control

Research in Radioactive Well-Logging
Research, in Dynamic Fluid Flow

and similar industrial and military research programs
provide opportunities for applying such research ex-
perience as solid state physics, chemical physics,
electron microscopy, electron physics, fluid dynamics,
acoustics, molecular spectroscopy, transducer develop-
ment, and the like to diverse problems.

Laboratories are located outside the city limits of
San Antonio so that either urban or suburban living
is available within 15 minutes of SwRI. No traffic
or parking problems. Excellent school system. Many
recreational facilities.
Opportunities exist for both technical staff and re-
search management positions. Industrial or govern-
mental laboratory experience required. For addi-
tional information, write . . .

SOUTHWEST RESEARCH INSTITUTE
8500 Culebra Road—San Antonio, Texas

Attention: S. J. Keane
Manager, Technical Services

ISSUES OF THE PHYSICAL REVIEW
FOR 1955 THAT ARE OUT OF PRINT
January 1
January 15
April 1
July 1 *
July 15 *
August 1 *

* issues are especially necessary.

WANTED—TO BUY
The following 19SS issues of

PHYSICAL REVIEW
Jan. 1, Jan. 15, April 1, July 1, July 15 and
August 1 are needed. The price of $1.50 will be
paid for each copy in good condition. Offer good
for limited time only.

Copies should be mailed to A. Mastro, Cir-
culation Dept, American Institute of Physics,
57 East 55 St., N. Y. 22, N. Y.

relativity primarily from the postulational standpoint.
The development of special relativity is followed by
the formulation of the general theory leading up to
the Schwarzschild line element and the cosmological
problem.

In the second edition (194S) an appendix was added
which brought the general theory up to date, and with
the present (fifth) edition a second appendix has been
added to discuss the developments of the nonsymmetric
field which has occupied so much effort in recent years.
This appendix is the major reason for bringing out a
new edition at this time. Shortly before his death, Ein-
stein succeeded "in simplifying the derivations as well
as the form of the field equations. The whole theory
becomes thereby more transparent." The major diffi-
culty in unified field theories becomes immediately evi-
dent—the lack of experimental evidence. We have suc-
ceeded in constructing a logical description of a universe
—perhaps several universes; the question still remains
which one, if any, will turn out to be an adequate de-
scription of the universe in which we live. As yet the
astronomers have not found the necessary evidence to
choose between them. The possibility of constructing
more complex field theories is mentioned, but Einstein
rejects these (for the present) on the basis that such
complication should be introduced only when there
exists physical-empirical reasons to do so. The non-
symmetric character of the field was introduced only
because the symmetric field could not yield, in itself,
an adequate physical description. To add complexity
before it is needed violates the truly fundamental axiom
of relativity, that of maximum simplification.

This slim book is not to be considered as a text (to
be compared with Bergman's Introduction of Relativity
for example) but rather as a condensed unified pres-
entation intended for one who has already gone through
a standard text and digested the mechanics of tensor
theory and the physical basis of relativity. Einstein's
little book then serves as an excellent tying-together of
loose ends and as a broad survey of the subject.

Introduction to Modern Physics (5th Edition). By
F. K. Richtmyer, E. H. Kennard, and T. Lauritsen.
666 pp. McGraw-Hill Book Co., Inc., New York, 1955.
$8.50. Reviewed by Malcolm L. Stitch, Hughes Air-
craft Company.

The number of pages in the present edition of this
venerable war-horse has actually been decreased by 93.
This has been accomplished by a general "tightening
up" in the range of the subject matter while in some
cases (e.g., "Wave Mechanics") increasing the depth of
the discussion.

In keeping with the title there is more correlation in
this edition between the space devoted to topics in a
given field and the research activity in these fields.
Thus "X-rays" have been abbreviated, while "The
Nucleus" and "Cosmic Rays" have been slightly in-
creased in number of pages of this smaller book. "Elec-
tromagnetic Theory" as a branch of classical physics
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announcing

HARVARD

M. I. T.

RAYTHEON
GRADUATE
PROGRAM
FOR STUDY AT HARVARD

AND M. I. T. IN 1957-58

The Raytheon Graduate Program has been established
to contribute to the technical development of scientists
and engineers at Raytheon. It provides the opportunity
to selected persons employed by Raytheon, who are
accepted as graduate students by Harvard or M.I.T.,
to pursue, at Raytheon's expense, regular courses of
study leading to a master's degree in science or engi-
neering in the institution of their choice.

The Program requires, in general, two or three semes-
ters of study, depending on circumstances, with the
summer months spent in the Company's research, en-
gineering, or manufacturing divisions. It includes full
tuition, fees, book allowances and a salary while at
school. Students also receive health, accident, retire-
ment and life insurance benefits as well as annual
vacation and other privileges of full-time Raytheon
employees.

To be considered for the Program, applicants must have
a bachelor's degree in science or engineering, and should
have outstanding student records, show technical prom-
ise, and possess mature personal characteristics. They
must be under 30 years of age on September 15 of the
year admitted to the Program. They may apply for
admission to the Program in anticipation of becoming
employees of Raytheon.

YOU ARE INVITED TO ADDRESS YOUR INQUIRY
to Dr. Ivan A. Getting, Vice President, Engineering
and Research, outlining your technical background,
academic record, school preference, and field of interest,
prior to December 1, 1956.

Excellence in Electronics RAYTHEON RAYTHEON MANUFACTURING COMPANY

WALTHAM 54, MASSACHUSETTS
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RESEARCH ENGINEERS
We offer a challenge to high calibre men interested
in making their careers in research. This is an or-
ganization with a specific purpose—RESEARCH.
We need creative self-starters—our business is
based on ideas that are generated and carried
through to conclusions. We have excellent posi-
tions in these fields :

Heat Transfer
Fluid Mechanics
Thermodynamics
Hydrodynamics

Send us your resume today because in addition to
the interesting and challenging opportunity to
work with leading engineers, we offer excellent
employee benefits, good salaries, and tuition free
graduate study. Please write

Mr. J. A. Metzger

ARMOUR RESEARCH FOUNDATION

of

Illinois Institute of Technology

10 West 35th Street

Chicago, Illinois

ELECTRON

MICROSCOPIST

The dynamic, rapidly expanding,

synthetic fiber producing CHEM-

STRAND CORPORATION—a brand

new company within a new industry

—is seeking an Electron Microsco-

pist with an interest in the field of

synthetic fiber. Salary commensu-

rate with education and experience.

Send resume to:

Technical Personnel Manager,

THE CHEMSTRAND CORPORATION

Box R-16

Decatur, Alabama

now properly appeals in the appendix. None the less it
is not clear why the extremely active field of solid-
state physics receives so little attention in this work.
Only 26 pages are devoted to it, while x-rays receive
60 pages.

One may also criticize the rather long lag between
techniques and work of interest and their appearance in
this edition. Thus, for example, the work in nuclear
induction and the use of the Stark effect in microwave
spectroscopy occurring several years before 1950 were
not mentioned in this work published in 1955.

The foregoing criticisms should not reflect on the
general excellence, style, and treatment which remain
of great pedagogical value.

Electrochemical Affinity: Studies in Electrochemi-
cal Thermodynamics and Kinetics. By Pierre van
Rysselberghe. 109 pp. Hermann & Cie, Paris, France,
1955. Paperbound. Reviewed by Norman H. Nachtrieb,
Institute for the Study of Metals.

Anyone who has ever carried out measurements in-
volving galvanic or electrolytic cells is familiar with
the fact that comparatively few operate according to
the predictions of the simple equilibrium theory. Such
elements of irreversibility as concentration polarization
in the electrolyte, internal resistance, mixed reactions
at electrodes, and gas overvoltage or other slow elec-
trode reactions may enter and cause deviations from
the Nernst Law. The irreversible performance of elec-
trochemical cells is not always undesirable, of course;
polarography owes its existence to the element of ir-
reversibility arising from the diffusion-limited rate of
electrode processes.

This little monograph attempts to develop the ra-
tional basis for electrochemical cells operating either
reversibly or with certain kinds of irreversible proc-
esses from classical thermodynamics and irreversible
thermodynamics. On the whole, it is remarkably suc-
cessful. Topics for discussion include the Tafel equa-
tion for gas over-potential, electrode reactions in which
several processes occur simultaneously, and athermal
phenomena in electrochemical cells (Peltier Heat,
Thomson Heat).

A prior knowledge of both equilibrium and irrever-
sible thermodynamics is assumed, although the entire
development is logical and progressive, beginning with
the 1st and 2nd Laws. The authors' objection to the
designation of half-cell "standard electrode potentials"
is probably quite valid, but this usage is so widespread
as to be difficult to alter. Certainly, the unwieldy
"standard relative electrode solution electric tension"
is not a happy way to correct an unfortunate but long
established use of the term "potential". In general, the
thermodynamic symbols and terminology used are
readily understood, although they differ in a few in-
stances from those prevalent in the United States. The
use of the term "free enthalpy", G, in place of the
more familiar "Gibbs free energy" is an example. A
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