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at a wavelength of 1 meter would re-
quire an antenna about two miles in
length to equal the resolving power
of the human eye! For a parabolic
reflector antenna of diameter D, the
half power beamwidth can be calcu-
lated from 60X/D where X is the
operating wavelength. Since many
sources of radio emission in the solar
atmosphere are of the order of min-
utes of arc, very high resolution is
required". The mixture of meters and
miles in the first sentence does not
appear necessary since kilometer is
used throughout the volume. Secondly,
the beamwidth turns out to be in de-
grees, which is not stated, although
"minutes of arc" is mentioned later in
the paragraph and is certainly mis-
leading.

The book is well printed and de-
signed to sell to individuals at $10
and to libraries at $29.75. The former
price is a welcome change that should
increase the volume's availability to
students and research workers. The
sections on particles and fields in the
vicinity of the earth and in inter-
planetary space are excellent; there the
NASA program has shown in experi-
ment and analysis its greatest in-house
capability. Some of the astronomical
sections appear to me to stray beyond
space physics and into the realm
where texts on astronomy and astro-
physics might be used although Jas-
trow and Rasool's article on planetary
atmosphere keeps us up to date on
this exciting and expanding field.

# # #
Jules Atirons is chief of the radio astron-
omy branch of the space physics labora-
tory at the Air Force Cambridge Research
Laboratories.

Swinging vectors
A VECTOR APPROACH TO OSCILLATIONS.
By Henry G. Booker. 149 pp. Academic,
New York, 1965. Cloth $5.50, paper
$2.45.

by Richard Waterhonse

The author is professor of applied
electrophysics at the University of
California (San Diego) and has done
distinguished work in electromagnetic
wave propagation. In his book he ad-
vances the thesis that the usual way

of treating e.m. oscillations, involving
complex numbers, is unsatisfactory.
(He states that the language of pure
mathematics, when used to describe
rotating vectors, that is, electrical os-
cillations, is "peculiar to the point of
being deceiving.")

To replace the complex-number
treatment, Booker develops a vector
treatment using real numbers only. In
order to do this, he introduces several
novelties, including two new terms,
the "planar product" and the concept
of "actance." The actance of an oscil-
lation is defined as a vector S, which
does not vary with time. A time vary-
ing vector is then written as eu and
is shown on an 'actance diagram.'

A polar notation is used for
vectors, in which a vector A is writ

A — A /_ a,
where A is the length of a straight line
segment, and a is the counterclockwise
angle it makes with a reference direc-
tion. Then a quotient of two vectors
is defined as

A A
~B = 2J ~

a "third vector."
The planar product is defined and

writtten as
AB = A B i « + j3 = D,

another vector which is coplanar with
A and B. The planar product "un-
does the quotient operation" defined
above, and "is repeatedly required in
using vectors to handle oscillations."

Thus to recoup the advantages of
the complex notation he has rejected,
the author introduces his own ad hoc
type of vector analysis.

It is easy to see that Booker is no
slave to convention where pure math-
ematics is concerned. "The accent is
on the creation of vivid concepts, not
on adherence to tradition," he states.
However, even the impure physicist
may feel that vector analysis is too
important to play around with in this
way. Is it sound to teach students a
new type of vector analysis for use
only with electrical oscillations? They
may get confused when they learn
that, in mathematical physics general-
ly, the quotient of two vectors must
have a tensor form.

It is clear that, indeed, a real-
number treatment of rotating vectors
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Authoritative New Books in Your Field
Physical Acoustics:
PRINCIPLES AND METHODS

edited by Warren P. Mason
VOL. 3, PART A, THE EFFECT OF IMPERFECTIONS

This volume discusses the effect of point and line
defects on the mechanical properties of crystals
and metals, and applies physical acoustic methods
to the study of defect motion.
August 1966, about 525 pp., approx. $19.50

Descriptive
Micrometeorology
by R. E. Munn

SUPPLEMENT 1 TO ADVANCES IN GEOPHYSICS

This book deals with the small-scale variations of
wind, temperature, water vapor, and pollution
within 50 meters of the ground. Special emphasis
is placed on radiation, evaporation, heat transfer,
air pollution, and small-scale weather modifica-
tion.
May 1966,241 pp., $9.75

Electrochemical Kinetics
by Klaus Vetter
Translated from the German edition

Contains a detailed treatment of the electrochem-
ical deposition and dissolution of metals and of
the corresponding crystallization overvoltage. The
theory of second kind or "surface layer" elec-
trodes and properties of various electrochemical
power sources are also given.
August 1966, about 600 pp., approx. $24.00

VOLUME 5

Generalized Functions:
INTEGRAL GEOMETRY AND REPRESENTATION
THEORY

by I. M. Gel'fand, M. I. Graev, and
N. Ya. Vilenkin
Translated from the Russian edition

Discusses the Radon and other integral transforms
on real and complex spaces. It then treats S(2,C)
and the representations and harmonic analysis of
this group. Particular attention is given to the rep-
resentations of S(2,R).
November 1966, about 625 pp., approx. $78.50

Magnetism:
A TREATISE ON MODERN THEORY AND MATERIALS

edited by George T. Rado and Harry Suhl
VOLUME IV: EXCHANGE INTERACTION AMONG
ITINERANT ELECTRONS
by Conyers Herring
Broad in scope, this treatise discusses the diverse
aspects of ferromagnetism, ferrimagnetism, and
antiferromagnetism in insulators as well as in
metals.
June 1966, about 425 pp., approx. $16.00

Semiconductor Devices:
Diodes
by Max J. O. Strutt
Translated from the German edition

A VOLUME OF ELECTRICAL SCIENCE:
A SERIES OF MONOGRAPHS AND TEXTS

Presents the basic theory and technology of semi-
conductors and of semiconductor diodes for engi-
neers and physicists. Emphasis is placed on a clear
understanding of the basic phenomena and proc-
esses.
July 1966,313 pp., $12.50

Handbook of Series for
Scientists and Engineers
by V. Mangulis
This book is divided into three parts. Part I sum-
marizes the basic properties of series. Part II con-
tains the expansions of frequently used functions.
The sums of series are tabulated in Part III.
1965, 135 pp., $6.95

Theory of
Crystal Defects
edited by Boris Gruber
CONTENTS: The Theory of Dislocations—Pres-
ent State and Future. Atomic Models of Crystal
Defects. Point Defects in Metals. Dynamics of a
Crystal Lattice with Defects. Stacking Faults in
Crystals. Dia- and Para-Elasticity. Dislocation
Field Theory—Physical Foundation. Internal
Stress in Crystals. Dislocation Loops. Kinetics of
Dislocations. Radiation Damage Production. Glide
and Work-Hardening in B.C.C. Metals.
June 1966, about 450 pp., approx. $15.00
Available from Academic Press in The United States, South Amer-
ica, Canada and Australia.

ACADEMIC PRESS@?f,NEW YORK AND LONDON
FIFTH AVENUE, NEW YORK, N.Y. 10003
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Advanced Quantum Mechanics
and Particle Physics

from an Elementary Approach

by John A. Eisele

The topics covered include: Schroe-
dinger Equation; The Klein Gordon
Equation; The Dirac Equation; Feyn-
man Techniques; Beta Decay and
Non-Conservation of Parity; The
Foldy-Wouthuysen Transformation;
Isotopic Spin and Pi Meson Scatter-
ing; Transformation Theory.

Presents advanced subject matter
in a simplified manner by filling in
the missing steps where the phrase
"it can be shown" often appears.
Mathematical methods such as integ-
ral equations and matrix algebra are
developed and extensively used. Phys-
ics majors from seniors through
Ph.D.'s will find something of inter-
est.

8" x 51/2" XVIII + 656 pp. Cloth
bound with a clear plastic jacket.
$6.00 post paid on prepaid orders in
the United States. Distributed in the
United States only by

THE NATIONAL BOOK
COMPANY OF AMERICA

P.O. BOX 18036, Wash., D.C. 20021

LOCATE THAT CONFERENCE
PROCEEDINGS FAST

References and citations to printed
proceedings of conferences and sympo-
sia are quite frequently inadequate,
and do not tell whether the proceedings
appeared as a book, a journal issue,
a report, or all three.

A much needed reference tool, now
in its third volume, is helping scientists,
doctors, researchers and librarians to
locate proceedings FAST. Covering
conferences in all fields of science,
technology, medicine and biology,
PROCEEDINGS IN PRINT appears
six times a year in February, April,
June, August, October and December,
with an annual cumulative index in
the December issue. Volume 1 (1964)
listed over 1000 citations. Volume 2
(1965) has over 1350 citations. Vol-
ume 3 (1966) is expected to be even
larger.

Each volume is available on a sub-
scription basis at $20.00 per volume
(less than 2<? a citation). Subscribe
now. Make checks payable to Aero-
space Division, Special Libraries As-
sociation, and send your order to:

PROCEEDINGS IN PRINT
P.O. Box 247

Mattapan, Massachusetts 02126

GRAIN BOUNDARY MIGRATION dur
ing creep of a carbon steel at 593 °C
under stress of 4000 psi. Micrograph

is possible, and the author has prob-
ably performed a service in working
one out and presenting it, if only to
exhibit the difficulties involved.
Whether the new treatment will prove
sufficiently advantageous to replace
the old remains to be seen. For one
thing, as is stated at the end of the
preface, the new treatment does not
remove the necessity for students of
physics and engineering to understand
and use complex numbers.

For another, the treatment is not
short: the present exposition takes
some 120 pages and is bedecked with
167 problems. Finally, although this
new approach is apparently intended
for teaching to students of physics
and engineering, the author gives no
hint that it has ever been tried out
on a class. Favorable evidence from
such a field trial would give much
more weight to these new proposals.
Pasteur's way of promoting the ac-
ceptance of a new idea remains the
best.

* * #
An associate professor at American Uni-
versity, Washington, D.C., Dr. Waterhouse
has been active in the field of electro-
acoustics since 1944.

350X. (Photo courtesy U.S. Steel Corpora-
tion.) From Fundamentals of Creep and
Creep-Rupture in Metals.

Metallic fracture
FUNDAMENTALS OF CREEP AND
CREEP-RUPTURE IN METALS. By Frank
Garofalo. 258 pp. Macmillan, New York,
1965, paper $4.50.

by Daniel B. Biitrymowicz

Fundamentals of Creep and Creep-
Rupture in Metals is one of the initial
titles in the MacMillan Series in Ma-
terials Science—a series that attempts
to provide low-cost textbooks in a wide
range of topics in materials science.
The author, well known for his many
contributions in this area of metal-
lurgy, has endeavored to gather, cor-
relate and then systematically present
much of the published data dealing
with the fundamental aspects of creep
and creep-rupture behavior of metals
and alloys. At present, this being one
of the more active fields of metal-
lurgy, there is a genuine need for a
review such as Garofalo's.

Intended as a textbook and refer-
ence source, the volume contains an
introductory chapter supplying defini-
tions and descriptions of deformation,
creep, and creep-rupture. The next
four chapters are concerned with the
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