
1967. Chapter 5, "Cooling with
Helium-3," is the principal subject ma-
terial that was not included in the first
edition; several other additions to par-
ticular chapters were both appropriate
and included.

White's insertion of actual calcula-
tions (involving design problems that
are frequently encountered) as a basis
for constructing cryogenic experimen-
tal apparatus is undoubtedly of great
assistance to the experimentalist who
may be relatively inexperienced in
fundamental cryogenic design.

My particular speciality in cryogen-
ics is temperature measurement
(chapter 4) , and I compliment
White's treatment of the subject. The
chapter is intentionally mentioned in
this review to call the prospective
reader's attention to a new "Interna-
tional Practical Temperature Scale
(1968)" that exists and will shortly be
in use. It extends down to 13.8 K and
employs the platinum-resistance ther-
mometer as an interpolating instru-
ment in its lower range. The ther-
mometry "fixed" points below 90 K

Classical-modern synthesis

MATHEMATICAL PHYSICS. By Eu-
gene Butkov. 735 pp. Addison-
Wesley, Reading, Mass., 1968.
$17.50

by GARRISON SPOSITO

The most recent textbooks on mathe-
matical physics have tended to fall
rather distinctly into one of two cate-
gories. Either they are reverent de-
scendants of the classic tome by E. T.
Whitaker and G. N. Watson or they
pay homage to the new pantheon
erected in the name of functional anal-
ysis. To one group the Sturm-Liou-
ville problem suggests a differential
equation whose worthwhile solutions
are special blends of certain kinds of
polynomial and convergence factors,
but to the other the problem brings to
mind a Hermitian operator that gener-
ates a basis in a Hilbert space.

It is not surprising that the disparity
of language between these two ap-
proaches should have partitioned the
mathematical audience in physics.
What is surprising is that anyone might
attempt a synthesis of the two. But
this is just what Eugene Butkov, a pro-
fessor at St John's University, has done
in Mathematical Physics.

(chapter 4, table 8) require slight
modifications and the experimentalist
who is concerned with the most accu-
rate determination of temperature
should refer to forthcoming publica-
tions, for example Metrologia, April
1969, for the definition of IPTS-68
(PHYSICS TODAY, July, page 71). This
information was not available to White
before the second edition was in press
but he makes a note that presages
such a scale.

White has accomplished his pri-
mary purpose in writing the book, and
I heartily commend it to the experi-
mentalist who finds himself involved
in cryogenic techniques. I do
suggest, if a third edition is produced,
that it include a chapter in the general
category of electrical instrumentation
and measurements below 4 K—perhaps
cryoelectronics would be a more de-
scriptive expression.

Harmon H. Plumb, chief of the Tem-
perature Section, National Bureau of
Standards, has been involved in cryogenic
experimentation for 17 years.

The book comprises 16 rather long
chapters that automatically present to
anyone who would teach from it the
possibility of an eclectic choice of
subject matter. On the classic side,
there are chapters on complex var-
iables, differential equations (includ-
ing Green's functions), Fourier trans-
forms and certain orthogonal func-
tions. On the side of soft analysis are
chapters on the theory of distributions
and on linear spaces of arbitrary di-
mension. The latter, however, are not
isolated from their companion chap-
ters in any way. Rather they are in-
troduced and developed in the vernac-
ular of the classical paradigm. For ex-
ample the theory of distributions is
brought in through a discussion of im-
pulsive forces and switching processes
and is described in terms of weakly
convergent sequences of admissible
functions, with no mention of linear
functional on the space D ( n ) .

Undoubtedly this kind of linguistic
perturbation is the best way to bridge
the mathematical generation gap.
Moreover the idea of permitting physi-
cal problems to suggest the mathe-
matics—a notion that is adhered to in
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Defects and Radiation
Damage in Metals
M. W. THOMPSON

Opens with a description of the nature
of lattice defects in metal crystals, then
discusses radiation damage, consider-
ing the contribution that the sfudy of
irradiated metals has made to general
knowledge of defects. Includes mod-
ern developments in understanding
of collision cascades, the clustering of
point defects and the behavior of im-
purities induced by irradiation.
(Cambridge Monographs on Physics)

$18.50

The Mathematical Papers
of Isaac Newton
Volume 3: 1670-1673
Edited by D. T. WHITESIDE
with M. A. HOSKIN and A. PRAG

Reproduces Newton's elaborate tract
on infinite series and fluxions, excerpts
from his researches into light and the
theory of lenses, and other papers and
texts. $32.50

Trigonometric Series
Second Edition
A. ZYGMUND

This distinguished work by Professor
Zygmund of the University of Chicago
presents a concise account of the
trigonometric series, Fourier series and
related branches of pure mathematics.
The new edition, combining Volumes
1 and 2 in one book, takes into con-
sideration progress made since the
original publication in 1935. $17.50

CAMBRIDGE UNIVERSITY
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Xl-A, PART I CONTENTS: Vector Mesons.
Current Algebra, Phenomenological Lagran-
gians and Symmetry-Breaking. Saturation
of Current Algebra, Dynamical Groups and
Relativistic Equations. Decay of Baryon
Resonances. Quantum Electrodynamics.
Some Rigorous Results in S-Matrix Theory.
Reggeology.

Xl-A, PART II CONTENTS: Hadron-Hadron
Collisions (Experiment and Phenomenol-
ogy). CP-Violation. Miscellany.
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NUCLEAR MATTER

Edited by K. T. Mahanthappa and W. E.
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of Homogeneous Nuclear Matter and the
Foundation of the Nuclear Shell Model.
QUANTUM FLUIDS: Selected Topics in the
Theory of Normal Fermi Liquids. Topics in
the Theory of Liquid Helium Four. Aspects
of the He4 Problem Emphasis on Density
Correlations. Theory of Vortices and Rotat-
ing Helium. SEMINARS: Calculations of the
Binding Energy and other Properties of
Liquid He3 at Zero Temperature. Quantum
Statistical Theory of the Degenerate Bose
Fluid. Ordered Systems in Finite and Par-
tially Finite Geometries.

Xl-C: ATOMIC COLLISION
PROCESSES

Edited by S. Geltman, K. T. Mahanthappa
and W. E. Brittin

1969 351pp. cl. $24.50/Prepaid $20.60

Xl-C CONTENTS: Low Energy Electron-
Atomic Scattering. Requirements for the
existence of Bound States. Variational
Upper and Lower Bound on Transition Am-
plitudes. Elastic and Inelastic Atom-Atom
Scattering. Inelastic Atom-Atom Collisions.
Rearrangement Collisions. Scattering
Theory of Absorption- and Autoionization-
line Profiles. Line Broadening. Optical
Pumping Theory. Photoelectron Angular
Distributions.
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Vol. 2 422pp. $25.50/Prepaid $20.40
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Advanced Summer Study Institute, Mc-
Gill University, Montreal.
VOLUME 1 CONTENTS: Spin Excitations in
Superconductors. Critical Currents and the
Onset of Resistance in Superconductors.
Fluctuations of the Order Parameter in Type
II Superconductors. Systematics of Super-
conductivity. Lectures on Josephson Tun-
nelling. Properties of Excitations in the Vortex
State of Superconductors. Superconducting
Energy Gap and Magnetism Field Effects.
Properties of Small Superconducting Samples
in High Magnetic Fields. Superheating and
Supercooling in First Kind Superconductors.
Calculation of Critical Temperatures Using
Phonon Data.
VOLUME 2 CONTENTS: High Field Super-
conductivity. Proximity Effects of Thick
Superconducting Film. Superconductivity
and the Kondo Effect. Experimental Studies
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ticated introduction to the field theory
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CONTENTS: Second Quantization: The har-
monic oscillator—Boson systems. The Dirac
oscillator—Fermion systems. The Hamilton-
ian. Time-dependent operators. Propaga-
tors — General Properties: The basic prop-
agator G^k.t-to). Spectral representation.
Fourier transforms of propagators. Macro-
scopic properties of the system. Perturbation
Expansion — Ground State: Interaction re-
presentation — Basic expansion. Wick's the-
orem and Feynman graphs. Fourier trans-
formed prescription. Hartree-Fock approxi-
mation; self-energy function. Large-volume
limit. The many-boson system. Perturba-

» tion Expansion — Finite Temperature: The
- analytic propagator G(k,t-t0). Analytic self-

energy function. Fourier transform—General.
Imaginary time procedure. Analytic trans-
form. Real-time procedure. Many-boson

A system with condensed phase. Zero-temper-7 ature limit. Appendices. References. Sub-
ject Index.
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Edited by TIMM GUDEHUS, GEOFFREY
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Based on the proceedings of the 1969
Coral Gables Conference on Funda-
mental Interactions at High Energy.
CONTENTS: Electromagnetic Interactions at
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«i7 tational Interactions at High Energy. Omnes
Jyi Vires Magno Impetu.
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Proceedings of the Third Lunar
International Laboratory Symposium

Edited by F. J. MALDMA
International Academy of Astronautics,

Paris

1969 154 pp. $13.50

Devoted to research on the Moon in
the fields of physics and chemistry.

PROGRESS IN NUCLEAR PHYSICS
Volume 10

Edited by DM. BRINK
Clarendon Laboratory, Oxford

and H.H. MULVEY
Nuclear Physics Dept., Oxford

1968 392 pp. $19.00

A review volume covering recent de-
velopment in low energy nuclear
physics and in elementary particle
physics.
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By G. KAYE, et al.
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1968 224 pp. $12.00

Designed to be of use in the analysis of
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By A.P. CRACKNELL
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to the structure of the various types of
crystals and crystalline solids which
are encountered in solid state physics.

PCROAMON PUBLISHING COMPANY
A«VtNONOtPfMAMONMIM.«&
MAXWELL HOUSE. FAJRV1EW PARK, ELMSf 0«0 N Y 10WJ

94 SEPTEMBER 1969 PHYSICS TODAY



many of the chapters—is excellent.
When one adds these positive attri-
butes to the manifold remarks and ex-
planatory footnotes that accompany
the text, he concludes that Butkov has
written an eminently teachable and
useful textbook.

It is certainly the book for the non-
theorist professional who needs a read-
able but careful compendium of the
most important mathematics relevant
to physics. It is also the book for a
course on mathematical physics.

Garrison Sposito is an associate professor
of physics at Sonoma State College, Roh-
nert Park, California.

Money and efficiency

GOVERNMENT CONTRACTING AND
TECHNOLOGICAL CHANGE. By
Clarence H. Danhof. 472 pp. The
Brooking Institution, Washington,
D. C, 1968. $8.75

by JOSEPH AGASSI

Despite obvious merit and usefulness,
this volume is disappointing. Clar-
ence Danhof was assigned the objec-
tive of examining government-
sponsored research in various ways.
His historical-background portion is
the shortest and best: The unpre-
paredness for World War II and the
atomic spectacular led to legislation
against stint but not against waste.
The investment developed chiefly as
contracts to avoid the possibility of
putting too much responsibility—and
blame—on any given official.

The present organizational details
are piled up, catalog wise, and with no
perspective. There is a quote (pages
97, 98) of a long discussion on Parkin-

' son's first law (work expands to cover
time allotted to it) in the pseudosci-
entific language of scientific bureau-
crats worthy of any parodist. Parkin-
son's second law (time spent in com-

\ mittee on budget items varies inverse-
v ly to their magnitude) is not quoted,

but exemplified in various instances,
particularly relating to the impact of
the legislature (pages 205, 216), that

t controlled only a minute fraction of
K the expenditure. The author was also
£ assigned to evaluate the impact of

government-sponsored research and
y its broad implications. On the impact
^ he makes a few cautious and well
Jjf/ known observations and on the broad

implications nothing at all. He
hardly even discusses the roles of sci-
entific agencies and societies.

But within its limits this is a good
compilation, readable, competent, de-
tailed, accurate and useful even
though largely out of date. No
lobbyist or scientific adviser can afford
to overlook it. But it is already out of
date as shown by revaluations made
with the change of administration,
especially on the armed forces and
their role and on the office of scientific
adviser to the President. Even before
the changeover, the squeeze had ren-
dered obsolete much of this book and
its mood.

The general lessons from this vol-
ume are rather platitudinous. On the
whole the project of government-
sponsored research is a magnificent
success in spite of some—even many
and systematic—terrible howlers. No
one knows how to assign priorities and
how to prevent conservatism and repe-
tition of some blunders. But much
obviously can be done to improve
matters, if we only knew how to bring
about the implementation of our good
counsels.

A professor in the philosophy department
at Boston University, the reviewer spe-
cializes in scientific methods and the
philosophy of physics.

NEW BOOKS

CONFERENCE PROCEEDINGS
Annals of the IQSY, Vol. 4: Solar-Ter-
restial Physics. A. C. Stickland, ed.
(Joint IQSY/COSPAR, London, 1967)
414 pp. MIT, Cambridge, Mass., 1969.
$19.50
Science and Technology in Developing
Countries. Claire Nader and A. B. Zah-
lan, eds. (American Univ. of Beirut,
Lebanon, 27 Nov.-2 Dec. 1967) 588 pp.
Cambridge Univ. Press, New York, 1969.
$16.00
Gallium Arsenide. Southern Methodist
Univ. and IPPS, eds. (Dallas, Tex., Oct.
1968) 244 pp. Institute of Physics and
the Physical Society, London, 1969.
$15.00
Symposia on Theoretical Physics and
Mathematics, Vol. 9. Alladi Ramakrish-
nan, ed. (Institute of Mathematical Sci-
ences, Madras, India, Jan. 1968) 277 pp.
Plenum, New York, 1969. $15.00
Les Proprietes Electroniques de Couches
Minces. La Societe Francaise de Phy-
sique, eds. (Orsay, France, 22-23 June
1967) Presses Universitaires de France,
Paris, 1968.
Thermal Conductivity. C. Y. Ho and R.

Oxford
Scientific Thought,
1900-1960
A SELECTIVE SURVEY
Edited by R. H ARRE, University of Oxford. The
progress of science comes about more from the
application and testing of new ideas than from
the discovery of new facts. In order to capture
the main developments of twentieth-century
science, practicing scientists were asked to
describe what were for them the key ideas in
their fields, and how these ideas had been
introduced and developed. The subjects dis-
cussed include: logic, relativity and cosmology,
matter and radiation, geophysics, chemistry,
biochemistry, molecular biology, ecological
genetics, hormones and transmitters, cell
biophysics, viruses, and ethology.
Cloth, $9.00. Paper, $4.95

The Detection and
Measurement of Infra-Red
Radiation
SECOND EDITION
Edited by R. A. SMITH, Massachusetts Institute
of Technology; F. E. JONES, and R. P.
CHASMAR. Since the first edition of this book
was published in 1957, it has been a leading
text for students and research workers in the
rapidly growing field of activity associated
with the use of infra-red radiation. After a
short historical introduction, the editors deal
with the properties of thermal detectors such
as thermopiles and bolometers. They discuss
modern photoconductive detectors and fully
treat the development of infra-red spec-
trometers, electronic techniques used in
conjunction with detectors and the trans-
mission of infra-red radiation through the
atmosphere. Since 1957 many new develop-
ments have taken place, and the new edition
includes all recent advances. 5 plates, 146
figures. (^Monographs on the Physics and Chemistry
of Materials.') " $13.45

Electronic and Ionic
Impact Phenomena
VOLUME I: COLLISION OF
ELECTRONS WITH ATOMS;
VOLUME II: ELECTRON
COLLISIONS WITH
MOLECULES AND
PH0T0-I0NIZATI0N
SECOND EDITION
By H. S. W. MASSEY, and E. H. S. BURHOP,
both of University College, London. This book was
first published in one volume in 1952, and has
been out of print since 1964. Because of the
large amount of new information in the field,
the new edition now consists of four volumes.
Volumes I and II are concerned with electron
impact phenomena, Volumes III and IV
(forthcoming) deal with collisions involving
heavy particles. The volumes contain many
tables, graphs, and diagrams of apparatus, and
author and subject indices. Each, $32.00
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