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OXFORD SCIENTIFIC TEXTS

Expansion Machines for
Low Temperature Processes

By S. C. COLLINS and R. L. CANNADAY. This
is a brief description of the development of expansion
machines for ref rigerati ve purposes and of their appli-
cation to many low temperature processes which have
accounted in part for the phenomenal increase in the
use of low-level refrigeration in science and technol-
ogy since World War II. (Oxford Library of Physical
Sciences) 53 illustrations $3.00

Statistical Theory of
Irreversible Processes

By ROBERT KARL EISENSCHITZ. This vol-
ume presents topics that have not been connected
previously as special instances of a general theory
and links the basic assumptions of the theory to
macroscopic phenomena. (Oxford Library of Physical
Sciences) $2.00

An Introduction to Fluid Dynamics

By G. F. J. TEMPLE. This work sets forth funda-
mental dynamical principals and illustrates them by
reference to observed types of flow, particularly the
"disturbance" flow produced by a solid body moving
through a fluid. Full use is made of the theories of
irrotational motion and velocity potential, and the
functions of a complex variable. 47 text figures.

$4.00

Electric Conduction in
Semiconductors and Metals

By W. EHRENBERG. A text book for students,
research workers, and engineers who desire to learn
the electrical properties of semiconductors and the
underlying theory. 149 text figures. $10.10

Al all bookstores

OXFORD UNIVERSITY PRESS, Inc.

Institute of Atmospheric Physics, University of Ari-
zona, deals with the physics of cloud modification. This
chapter again is of great current interest. The author
reviews the present status of our understanding of the
physical processes involved in condensation and pre-
cipitation, and then discusses developments in cloud
modification techniques using artificial nucleation—
the so-called "seeding" technique. The author then
evaluates the modification experiments, but the con-
clusion is not a firm one and this reviewer is not left
with a very strong feeling concerning the value of the
modification experiments.

Differentialgleichungen der Physik. By Fritz Sauter.
147 pp. Walter de Gruyter & Co., Berlin, Germany,
1958. Paperbound DM 2.40. Reviewed by C. M. Ablow,
Stanford Research Institute.

Methods of solution of the differential equations aris-
ing from the conservation laws of physics are usually
presented in a disjointed manner, each type of equa-
tion yielding to its peculiar solution trick.

In this little book the methods are shown to arise
naturally from the mathematical expression of physical
properties described by the equation. For example, if
the "spring constant" of a harmonic oscillator varies
symmetrically about the equilibrium point it is the fre-
quency of the oscillator which is affected, while if that
variation is not symmetrical the equilibrium point itself
is moved. These physical considerations dictate in a
natural way forms for approximate solution of the
equations of different nonharmonic oscillators.

The author goes surprisingly far without asking from
his readers more than the elements of calculus and of
manipulations with series. A few of the ordinary dif-
ferential equations of mechanics are discussed. More
space is given to the partial differential wave, heat, and
potential equations. Several of the more useful or-
thogonal function systems, such as the Legendre,
Laguerre, and Hermite polynomials, are introduced in
a physically rational manner. Both exact methods for
typical equations and approximate methods for equa-
tions of similar form are presented.

The book is written in the simplest and therefore best
scientific German with few if any of those long and in-
tricate sentences which are, by those inexpert with lan-
guages, so understandably dreaded.

Fluid Dynamics and Heat Transfer. By James G.
Knudsen and Donald L. Katz. 576 pp. McGraw-Hill
Book Co., Inc., New York, 1958. $12.50. Reviewed by
Robert E. Street, University of Washington.

There are textbooks on fluid dynamics and textbooks
on heat transfer. The first usually include some mate-
rial on heat transfer and the second invariably contains
a chapter or two on fluid flow. From the physical point
of view there is really no distinction, since the flow
problem is one of the transport of momentum and the
other is one of the transport of energy; any flow prob-
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The most serious of facts
• "Power when wielded by abnormal energy is the most
serious of facts," wrote Henry Adams in The Dynamo a?id
the Virgin. One serious fact is the birth of the handful of
power above: the early form of a transistor regulated
power supply, developed by tech/ops, now in production,
in sophisticated forms by tech/ops' subsidiary, Power
Sources, Incorporated.

Best suited for arduous requirements in applications
demanding reliability under extreme operating conditions
which force rejection of conventional power supply
circuitry (such as guided missiles and other military space
needs), this handful of power is also presently being used
in television stations, as in a host of other applications.

And it is another typical example of tech/ops' product
capability and broad scientific research and development
for business, industry, and government.

Technical Operations, Incorporated
Central Research Laboratories / Burlington, Massachusetts

• W A S H I N G T O N , D C • M O N T E R E Y , C A L I F O R N I A • F O R T M O N R O E , V I R G I N I A

address: Robert L. Roller

at Fort Monroe, Virginia, or Burling-
ton, Massachusetts: Operations Ana-
lysts experienced in industrial or military
operations research, systems analysis,
weapons systems evaluation, computer
techniques, or related fields; training
should be in mathematics or physical
sciences, preferably on graduate level.
at Washington, D. C: Programmers
with substantial experience in the de-
velopment of large digital computer
programs, background should include
experience with design and application
of assembly programs, compilers, and
advanced programming concepts,
at Monterey, California: Communica-
tions engineer or physicist thoroughly
familiar with the principles of radio
transmission and communications net-
work analysis.
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Announcing - - -

Volume 3 of Interscience Monographs and Texts in
Physics and Astronomy

edited by R. E. MARSHAK

Introduction to
the Theory of
QUANTIZED
FIELDS

by N. N. BOGOLIUBOV
Sleklov Mathematical Institute,
Academy of Sciences, Moscow

D. V. SHIRKOV
Joint Institute for Nuclear
Research, Moscow

Authorized English Edition,
Revised and Enlarged
by the Authors

translated from the Russian
by G. M. VOLKOFF, University of British Columbia

The theory of quantized fields is one
of the young and rapidly developing branches of physics
of the atomic nucleus and of elementary particles. Here,
in enlarged and revised English translation, is a systematic
presentation by two distinguished Soviet physicists of the
modern theory from its foundations to its recent achieve-
ments.

The authors' aims are to present field theory from
a unified point of view combining logical consistency and
closure for a self-contained treatment of the material
covered. Clarity in the presentation of the basic assump-
tions of the theory in its current usage, and of the mathe-
matical correctness of the arguments are emphasized.
The newest and most promising approaches in quantum
field theory which have appeared up to 1957 are also
dealt with.

New material which does not appear in the Russian
edition has been added: a Mathematical Appendix by
N. N. Rogoliubov; additions to and reworking of the sec-
tions; and numerous revisions and corrections made upon
rechecking of original source material. The Bibliography
has been revised, substituting books in English and in
print for equivalent Russian works.

1959 732 pages, illustrated About $15.00

INTERSCIENCE

Publishers, Inc.

250 Fifth Avenue New York 1

lem must consider the effects of both transport phe-
nomena if it treats either one. This new textbook for
graduate students of chemical engineering is probably
the first one to present both subjects from a unified
point of view.

The book is certainly not of interest alone to stu-
dents of chemical engineering. The subject matter is
basic for all engineers and applied physicists and is
now considered essential in all engineering curricula,
even on the undergraduate level. Naturally, many sub-
jects of great interest had to be left out, in order to
keep the size within reason. By concerning itself with
those aspects of heat transfer closest to the flow phe-
nomena, only forced convection heat transfer is in-
cluded; conduction, radiation, and free convection are
omitted or barely mentioned. Furthermore, only the
flow of incompressible fluids is included; although this
is disappointing, it does simplify and helps to empha-
size the fundamentals of the subject. Actually a stu-
dent or teacher, whose main interest is in compressible
flow problems, must know the incompressible case
thoroughly, since many of the compressible problems
become tractable only by reducing them to a related
incompressible problem.

The book is logically divided into three parts. Part 1,
Basic Equations and Flow of Nonviscous Fluids con-
tains three chapters. Chapter 1 is a general discussion
of fluids and their, properties. Chapter 2 derives the
differential equations of fluid flow. Some of the deriva-
tions are sketchy but there is a fine sense of balance
between too much and too little detail. There are good
references to more detailed derivations. Chapter 3 on
nonviscous fluids could probably have been left out.
However, it does not take up much space, and for the
student who may not have had an earlier course in
the flow of nonviscous fluids it does present, although
sketchily, methods of solution of a few classical prob-
lems in contrast to the entirely different approach to
viscous flow problems which constitutes the content of
the remainder of the book.

Part 2, The Flow of Viscous Fluids, is the longest
part and is composed of eight chapters as follows.
Chapter 4 treats some of the exact solutions for laminar
flow in closed conduits of constant cross section. Chap-
ter 5 is an introduction to turbulence and methods for
its measurement with emphasis upon the modern sta-
tistical theory. This is the last one hears of the modern
methods, since in the remainder of the book, use is
made only of Prandtl's mixing length theory and the
classical velocity profiles of Blasins, Prandtl, von Kar-
man, et al, with the laminar sublayer, etc. Chapter 6
uses dimensional analysis to derive all of the well-
known dimensionless groups so useful in fluid flow.
Chapter 7 is a long one on the turbulent flow in closed
conduits, Chapter 8 treats the laminar sublayer, and
Chapter 9 is on flow in the entrance section of con-
duits which involves the problem of formation of a
boundary layer and its transition into a fully developed
velocity profile, laminar and turbulent. Chapter 10 is
another long one on the laminar and turbulent flow past
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Frontiers are
extended by

the practical
visionary

Appointments at AVL offer

exceptional opportunities. Tor detailed Information,

address your inquiry to-.

Professional Staff Appointments

It is the practical visionary who has given us much of what
we enjoy today. And it will be the visionary—the man with
ability to seek concepts beyond the existing limitations of
science—who will guide our developments of tomorrow.

The Applied Physics Laboratory (APL) of The Johns
Hopkins University seeks men who will be engaged in advanced
research problems—who will find solutions to problems yet
to be posed. Their findings will provide guidelines for the
space and missile hardware research of the future.

Your endeavors will be heightened by the professional
atmosphere of APL. This atmosphere, created by men dedicated
to the furtherance of science, has earned APL a reputation
as a leader in programs vital to the national security.

The Johns Hopkins University
Applied Physics Laboratory

8611 Georgia Avenue, Silver Spring, Maryland
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MESONS AND FIELDS
by Hans A. Bethe, Frederic de Hoffmann,

and Silvan S. Schweber

Vol. I, FIELDS. " . . . an excellent introduc-
tion to present-day field theory . . . well
suited for use as the basis of a graduate
physics course.. .extremely readable." From
review in Science, by D. C. Peaslee, Purdue.

Vol. II, MESONS. " . . . of value to anyone
who has any connection with 7r-meson
physics. Nowhere else can so much useful
and important information on this subject
be found . . . ." By Goeffrey Chew, Univer-
sity of California, in Nucleonics.

Vol. I, xvi+499 pp., $8.00; Vol. II,xiii+446
pp., $8.00. For the set of two volumes, $15.00

Order from your bookstore, or

Row, Peterson & Company
Evanston, 111. White Plains, N. Y.

NEW!
CENCO HYVAC

GAS BALLAST PUMPS

Gas Ballast

included at

no extra cost

Write today for Bulletin 10 G.

the most complete line of scientific instru-
ments and laboratory supplies in the world.

CENTRAL SCIENTIFIC CO.
1718 B Irving Park Road • Chicago 13, Illinois
Branches and Warehouses — Mountainside, N. J.
Boston • Birmingham • Santa Clara • Los Angeles • Tulsa
Houston • Toronto • Montreal • Vancouver • Ottawa

two- and three-dimensional bodies. Von Karman's inte-
gral momentum equation is introduced and used here.
Finally Chapter 11 completes this part on flows by con-
sidering the flow past banks of tubes which are typical
of the ones used in heat exchangers.

Part 3, Convection Heat Transfer, concludes the
book with the chapters on heat transfer. Chapter 12
introduces the main concepts together with the dimen-
sionless parameters of the subject. Chapters 13 and 14
are concerned with laminar and turbulent flow heat
transfer in closed conduits, respectively. Chapter IS is
an excellent one on the analogy between momentum
and heat transfer with all of the better-known incom-
pressible modifications. Chapter 16 on heat transfer
with liquid metals is timely because of the importance
of this subject in the design of nuclear reactors. Finally
Chapter 17 concludes with a study of the heat transfer
to immersed bodies, including the flat plate, the circu-
lar cylinder, spheres, and banks of tubes.

The book is a pleasure to read and the format is ex-
cellent. The diagrams are clear, and well-chosen graphs
serve to compare experimental data with theory. Many
illustrative problems indicate the methods of solution
and another large collection of unworked problems is
included at the end. A complete table of nomenclature
in the appendix is a useful feature as well. The authors
have performed a real service by producing a text as
good as this one is, covering a field which encompasses
two classically distinct subjects.

Nuclear Instrumentation I I . Vol. 45 of Handbuch
der Physik. Edited by S. Fliigge and E. Creutz. 544 pp.
Springer-Verlag, Berlin, Germany, 1958. DM 128.00
(subscription price DM 102.40). Reviewed by Kamal
K. Seth, Duke University.

This volume of the Handbuch is concerned with par-
ticle and quanta detection and contains the following
articles: 1. Ionization Chambers (H. W. Fulbright) 50
pp., 2. Geiger Counters (S. A. Korff) 35 pp., 3. Scintil-
lation and Cerenkov Counters (W. E. Mott and R. E.
Sutton) 84 pp., 4. Proportional Counters (S. C. Cur-
ran) 46 pp., 5. Coincidence Methods (S. de Benedetti
and D. E. Findley) 27 pp., 6. Cloud Chambers (C. M.
York) 53 pp., 7. Bubble Chambers (D. A. Glaser) 21
pp., 8. Nuclear Emulsions (M. M. Shapiro) 93 pp.,
9. Detection of Neutrons (H. H. Barschall) 50 pp., 10.
High Energy Neutron Detectors (R. T. Siegel) 30 pp.

The authors are recognized authorities on their sub-
jects; the number of pages devoted to each article is
therefore a rough measure of the extent to which the
authors have gone into detailed considerations. How-
ever, individual styles differ and therefore deserve brief
comment.

Fulbright's article on ionization chambers is detailed
and well written, and contains an illuminating discus-
sion of the mechanics of primary ionization and subse-
quent drifts. Korff has hardly anything new to say
about Geiger counters. His article is at best a meager
summary of some chapters from his well-known book
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