
the other limit of low-Knudsen number
or slightly rarefied flows. The bound-
ary conditions are derived in the same
way as Patterson does in his book. Af-
ter a brief discussion of the Burnett
and Grad equations, solution of the
Couette flow problem is based upon
the Navier-Stokes equations. The
boundary-layer equations are used for
the flow over a semi-infinite flat plate
in slip flow and in hypersonic flow.
This chapter ends with the problem of
supersonic flow around a blunt-nosed
body. Again it is the solutions of
Russian authors that is stressed.

The fourth chapter considers ap-
proximate solutions of those particular
problems that have been found for ar-
bitrary Knudsen number. There are
very few of these transition-flow prob-
lems. One is the structure of a plane
shock wave in steady flow using the
Mott-Smith moment method. An-
other is plane and axisymmetric Cou-
ette flow, which are also solved by
the use of moment equations. There
is finally a discussion of Koshmarov's
solution of Rayleigh's problem using
the two-stream distribution functions
of Mott-Smith.

All in all, this is a pretty good in-
troduction to the theory of rarefied gas
dynamics. It brings together under a
single cover many widely scattered pa-
pers that, published over the years,
contain solutions of the more elemen-
tary problems in this field. Approxi-
mate solutions of some of the more
difficult problems, numerical solutions,
Monte Carlo techniques, as well as all
experimental results, are left out; the
interaction of the gas with a solid sur-
face, which leads to the boundary con-
ditions, is inadequately treated. Ad-
ditional references given by the trans-
lation editor help somewhat.

The reviewer is a professor of aeronautics
and astronautics at the University of
Washington. He has published several
papers in rarefied gas dynamics and
teaches a course on the subject.

Maze of many-body theory

THEORY OF FINITE SYSTEMS AND
If APPLICATIONS TO ATOMIC NU-
l* CLEI. By A. B. Migdal. Trans.

from Russian. 319 pp. Intersci-
0 ence, New York, 1967. $17.50

y by JOHN L. GAMMEL

With the publication of this book,
another of the contributions to many-

body theory first published in the
Russian language becomes available
in English. This book may be
grouped with Kirzhnits's Field Theore-
tical Methods in Many-Body Systems
(Pergamon Press, 1967), Abrikosov's,
Gorkov's, and Dzyaloshinskfs Methods
of Quantum Field Theory in Statisti-
cal Physics (Prentice-Hall, 1963), and
Bonch-Bruevich's and Tyablikov's
Green Function Methods in Statistical
Mechanics (North Holland, 1962) to
form a reasonably complete account
of work along these lines in the Soviet
Union up until approximately 1964.

The book does not represent an
effort to derive all properties of finite
nuclei from the two-nucleon interac-
tion (and, of course, the Schrodinger
equation). Kirzhnits refers to this
book as a source of material that he
omits relating to phenomenological as-
pects of many-body field theory. The
idea is, as stated in the beginning of
the introduction, that a number of
quantities describing the simplest ex-
citations and interactions between
these excitations are introduced as
phenomenological parameters and that
the relationships between other quan-
tities are rigorously derived. The au-
thor compares this procedure to pro-
cedures currently used in quantum
field theory. I suppose he has in mind,
for instance, the introduction of
p-meson and a p-meson and a p-nu-
cleon coupling constant and then work-
ing out some property of the nucleon-
nucleon interaction from one-p ex-
change.

The book consists of three chapters
(there is a fourth that consists of very
brief abstracts of papers on nuclear
theory) entitled (1) "Green's Func-
tions in the Study of Fermi Systems,"
(2) "Fermi Systems in an External
Field," (3) Applications to Nuclear
Physics." One may expect that chap-
ters 1 and 2 will overlap considerably
with material already available (not
only in Kirzhnits, Abrikosov and col-
leagues, and Bonch-Bruevich and
Tyabikov but also in many other
places—for example, Kadanoff's and
Baym's Quantum Statistical Mechan-
ics, Benjamin). Nor is chapter 3 an
altogether unique English-language ac-
count of A.B. Midgal's work. In the
Proceedings of the International School
of Physics Enrico Fermi, Varenna,
Italy, Course 36 edited by Claude
Bloch "Many-Body Description of Nu-
clear Structure and Reactions," Aca-
demic Press, 1966), Migdal has a 63-
page account of his work, and some of

Classical
Readings

X-RAY AND NEUTRON
DIFFRACTION
By G. E. BACON, University of Shef-
field
Discusses the analysis of the 3-
dimensional structure of solids
through the application of the
methods of diffraction analysis.
The author explains the principles
and practices of diffraction analysis
by considering their development
from the original x-ray work of von
Laue and the Braggs to the re-
search methods of modern scien-
tists.
1966, 380 pp., $7.50

APPLIED GROUP THEORY
By A. P. CRACKNELL, University of
Singapore
This book takes an historical ap-
proach to the subject and includes
the English translations of the
most significant original papers by
Wigner, Bright, Wilson, Jahn, Teller,
Bethe, Seitz, Bouckaert, Smolu-
chowski, Opechowski, Tayger and
Zaitsev.
1968, 428 pp., $7.50

BENJAMIN THOMPSON-
COUNT RUMFORD
COUNT RUMFORD ON THE NATURE
OF HEAT
by S. C. BROWN, Massachusetts In-
stitute of Technology
An intriguing historical account of
the work of Count Rumford, a
colorful scientific figure of the late
Eighteenth Century, who conducted
extensive experiments on the na-
ture of heat and invented its me-
chanical equivalent.
1967, 210 pp., $5.50
In Two Volumes

KINETIC THEORY
By S. G. BRUSH, Harvard University
Volume I: THE NATURE OF GASES
AND OF HEAT
Contains reprints and textual anal-
ysis of the papers of scientists
expounding modern views on the
conservation of energy and the
kinetic theory of gases.
1965, 244 pp., $4.50
Volume I I : IRREVERSIBLE PROC-
ESSES
This volume contains papers by
Bolzmann, Thomson, Poincare,
and Zermelo.
1966, 258 pp., $4.95
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Multiplier choice test
A perfect score on this test will allow your name
to be enrolled as a select memberof the honored
mailing list of the Electro-Optics Division of the
Bendix Corporation.

Instructions: Please check the correct answer.

1 The device shown above is a
• Zork Siphon
• Spiraltron Electron Multiplier
• Flexible Framis
• Creepy Peeper
• Rowenmart Tin-Socket-to-me

2 This device is used for
• photon, electron, and ion counting
• dry martini testing
• grouse detecting
• draining precious bodily fluids
• none of the above

3 The new feature which distinguishes it from others
of its kind is

• psychedelic color combination for cool
operating

• anti-mosquito repellent
• small, straight-line configuration for higher

packaging density
• built-in Japanese radio
• soul

4 The windowless structure and straight channel pre-
amplifier with a flared input joined to continuously
twisted smaller channel multipliers causes

• rain
• invisibility
• perpetual motion
• 99.44% purity
• gains in excess of 107

5 Applications of this device include
• mass spectrometry
• electron or x-ray diffraction
• electron microscopy
• XUV spectroscopy
• all of the above, plus still others

To receive the results of your test and to see how well
you rank among the top minds of the country (plus
receiving some useful data about an exciting new
product), send your answers to: Marketing Depart-
ment, Electro-Optics Division, The Bendix Corpora-
tion, 1975 Green Road, Ann Arbor, Michigan 48107
TEL: (313) 663-3311.

BEFORE BUYING AN AIR CORE SOLENOID..

P.E.M. AIR CORE SOLENOID
MODEL ACS 12-27-72

COIL ID = 12"
COILOD = 27"

COIL WIDTH = 1 % "

^/cOIL = 35,600 AMP-TURNS/INCH

R/COIL @ 20° C = .035 OHM
I max/COIL = 740 AMPS

Pm a x /COIL=26KW
H2O FLOW/COIL = 2.6 GPM

@ A P = 100 PSI

P.E.M.s
FLEXIBLE DESIGN,
GOOD QUALITY,
FAST DELIVERY
and
REASONABLE PRICE!

Adaptability by design is a specialty of ours.
That's why this air core solenoid features
modular coil design —you select the bench
length and number of coil modules to meet
your specific requirements. Here are other
benefits of the design:

3 Current density along the axis can be adjusted
to produce the desired field distribution

D Coils are wound with continuous radial spiral
and opposing conductor transitions to minimize
field distortion

C Coils are wound with hollow copper conduc-
tor vacuum-impregnated with epoxy resin in alu-
minum support rings

Write or call-we'll gladly send you
all the facts. We at PEM design to
your exact needs. Count on PEM
for fast delivery, too!

PEM
PACIFIC ELECTRIC MOTOR CO.

1009 66th Avenue • Oakland, California 94621 • 415/569-7621J
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the table comparing results of calcu-
lation that appear there do not appear
in the book under review.

When I consider the maze of mate-
rial that is available, what shall I say?
I ought to be able to say read this and
not that. But I can not. And yet I
have to conclude that it is well that
Migdal's book is available in English.

The reviewer is with Los Alamos Scien-
tific Laboratory.

NEW BOOKS

CONFERENCE PROCEEDINGS
Theory of Finite Groups. Richard
Brauer and Chih-Han Sah, eds. ( Howard
Univ., May 1968) 263 pp. W. A. Benja-
min, New York, 1969. $12.50
Extraterrestrial Resources. NASA SP-
177. (Brooks Air Force Base, Tex.,
19-21 Feb. 1968) NASA, Washington,
DC, 1968. $2.50
Problems in Geophysics Relating to the
Crust of the Earth. The Geophysics Re-
search Board, eds. (Osinania Univ.,
Hyderabad, India, 30-31 Jan. 1964) 223
pp. National Geophysical Research In-
stitute, Hyderabad, India, 1966.
Deformation Plastique des Metaux et
Alliages. By G. Champier and G. Saada.
318 pp. Masson et C ie, Paris, 1968. 80F
Chemical Reactions in Electrical Dis-
charges. Robert F. Gould, ed. (Miami
Beach, Fla., 11-13 April 1967) 514 pp.
American Chemical Society, Washington,
DC, 1969. $1500

NUCLEI
Landolt-Bornstein: Numerical Data and
Functional Relationships in Science and
Technology, New Series, Group I, Vol-
ume 4: Numerical Tables for Beta-
Decay and Electron Capture. By H.
Behrens and J. Janecke, 316 pp.
Springer-Verlag, 1969. $29.50

ATOMS, MOLECULES, CHEMICAL PHYSICS
Catalysis Reviews, Vol. 2. Heinz Heine-
mann, ed. 359 pp. Marcel Dekker,
New York, 1969. $17.50
Statistical Mechanics of Chain Molecules.
By Paul J. Flory. 432 pp. Wiley (Inter-

^ science), New York, 1969. $17.50
Introduction to Quantum Chemistry. By

. Jay Martin Anderson. 445 pp. W. A.
*r Benjamin, New York, 1969. $14.95
$y Molecular Spectroscopy with Neutrons.

By Henri Boutin and Sidney Yip. 226
pp. MIT Press, Cambridge, Mass., 1969.
S10.00

ACOUSTICS
Principles and Applications of Under-
water Sound. Department of the Navy,

y eds. 295 pp. Department of the Navy,
I* Washington, DC, 1968. (Reprint of Na-

il''' tional Defense Research Committee re-
& Port, 1946)

OPTICS
Les Lasers: Principes, Realisations, Ap-
plications. By A. Orszag. 176 pp.
Masson et C |p, Paris, 1968. 50F
Optical Physics. By Stephen G. Lipson
and Henry Lipson. 494 pp. Cambridge
Univ. Press, Cambridge, Mass., 1969.
$12.50

ELECTRICITY AND MAGNETISM
Reflexionsspektroskopic. By Gustav
Kortiim. 378 pp. Springer-Verlag, New
York, 1969. $21.50
Ferrites et Grenats Phenomenes non
Lineaires. By G. Pircher. 230 pp.
Dunod, Paris, 1969. 35F
Handbuch der Physik, Vol. XVII/1:
Magnetism. (In English and German)
S. Flugge and H. J. P. Wijn, eds. 592
pp. Springer-Verlag, New York, 1968.
$42.00

SOLIDS
The Observation of Atomic Collisions in
Crystalline Solids. By. R. S. Nelson.
281 pp. Wiley (Interscience), New
York, 1969. $16.50
Solid State Physics, Vol. 22. Frederick
Seitz, David Turnbull, Henry Ehrenreich,
eds. 531 pp. Academic, New York,
1969. $25.00
Vortrage iiber Supraleitung. By K.
Mendelssohn, YV. Buckel, H. Koppe, M.
Peter, R. Klein, J. Miiller, J. L. Olsen,
E. Fischer, W. Klose, D. B. Montgomery,
I. Dietrich, A. Citron, C. Passow. 208
pp. Birkhauser Verlag, Basal and Stutt-
gart, 1969.

ASTRONOMY, SPACE, GEOPHYSICS
Annals of the IQSY, Vol. 3: The Proton
Flare Project (The July 1966 Event).
A. C. Stickland, ed. 509 pp. MIT
Press, Cambridge, Mass., 1969. $19.50

THEORY AND MATHEMATICAL PHYSICS
Initiation a la Physique Relativiste. By
Regis Dutheil. 150 pp. Gauthier-
Villars, Paris, 1969. 19F
Grundziige der Ausgleichungrechnung.
(3rd edition) By Walter Grossman. 425
pp. Springer-Verlag, New York, 1969.
SI 6.50
Introduction to the Principles of Quan-
tum Mechanics. By S. Simons. 116
pp. Logos Press Ltd., London, 1968.
Cloth 42s, paper 25s
Relativite et Quanta: Les Grandes
Theories de la Physique Moderne. By
O. Costa de Beaurcgard, R. Daudel, P.
Hillion, B. Jouvet, S. Kichenassamy. 232
pp. Masson et CIP Paris, 1968. 65F
Spectral Properties of Disordered Chains
and Lattices. By J. Hori. 229 pp.
Pergamon, New York, 1969. $10.00
Symmetric Spaces, Vol. I: General
Theory. By Ottmar Loos. 198 pp.
W. A. Benjamin, New York, 1969. Cloth
$12.50, paper $3.95

TEXTBOOKS
Introductory Physics: A Model Ap-
proach. By Robert Karplus. 498 pp.
W. A. Benjamin, New York, 1969.
$10.95 •

Oxford
Experimental Techniques
in Low Temperature
Physics
SECOND EDITION
By GUY KENDALL WHITE, National Stand-
ards Laboratory of the C.S.I.R.O., Sydney. This
book was written chiefly to help those physi-
cists, physical chemists, metallurgists, and
engineers who need to carry out investigations
at low temperatures. It deals with the pro-
duction and measurement of low temperatures,
the handling of liquified gases on the lab-
oratory scale, the principles and some details
of the design of experimental cryostats, in-
cluding the problems of heat transfer and
temperature control. Physical data on heat
capacities, expansion coefficients, and the
electrical and thermal conductivities of ma-
terials used in making low-temperature equip-
ment are given. Additional material in the
second edition includes the use of helium-3
for cooling and superconducting magnets.
4 plates, 139 text figures. (Monographs on the
Physics and Chemistry of Materials.^) $12.00

Electrical Aspects of
Combustion
By JAMES LAWTON and FELIX WEIN-
BERG, Imperial College, London. Recent years
have seen a rapid growth of interest in ion-
lzation in flames, detonations, and other
combustion phenomena. This has been stim-
ulated by the practical implications of the
subject, including direct generation of elec-
tricity from flame gases, the interaction of
rocket exhausts with radio waves, and the
like. Dr. Lawton and Professor Weinberg
have been engaged in these developments,
and this monograph is entirely devoted to the
formation, behavior in fields, diagnostics,
and uses of ions, electrons, and charged par-
ticles in combustion processes. 124 illus-
trations. $11.20

The Dynamical Character
of Adsorption
SECOND EDITION
By]. H. DE BOER, Scientific Council for Nuclear
Energy Affairs in the Netherlands. This is the
second edition of a book first published in
1952. The phenomenon of adsorption—the
temporary stay of molecules en a surface—is
of major importance in chemistry. It is not
always realized how vivid the motions of
molecules adsorbed on a surface may be made,
nor how very small are their dimensions, and
how vast their numbers. The author here
provides a clear picture of the phenomenon of
adsorption, and hence of the movements of
the molecules in the gas phase before and
after they hit the surface of an adsorbent, their
movements during their stay on the surface,
and their movements when they leave. In
addition he discusses the behavior of two-
dimensional gases, their condensation to two-
dimensional phases, and gas flow through
capillaries. $6.25
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