dynamics of rotating fluids. Because
the book is issued by Cambridge Uni-
versity Press, it is in the best of com-
pany and deserves this place.
¥ % %

David R. Rodenhuis and Walter M.
Elsasser are assistant professor in the
meteorology program and research pro-
fessor, respectively, at the Institute for
Fluid Dynamics and Applied Mathe-
matics of the University of Maryland.

Superconductivity for everyman

AN  INTRODUCTION TO THE
THEORY OF SUPERCONDUCTIVITY.

By Charles G. Kuper. 301 pp.
Clarendon Press, Oxford, 1968.
$9.60

by JOEL A. SNOW

Two types of monograph are needed
to summarize and unify the present
state of an advanced scientific field.
Inward-looking monographs are ex-
pert’s books, intended for the small
corps of professional specialists whose
research is actively extending the
frontiers. As the body of knowledge
expands and specialities grow within
specialities, the inward-looking books

must necessarily become evermore
esoteric, and the potential audience
perforce remains limited. Outward-
looking monographs are nonexpert’s
books. intended for the broad range of
scientists and students whose major in-
terest is in related fields, who have an
interest in applications, or who are
drawn to the subject out of curiosity.
Such hooks must eschew elegance in
deference to clarity and avoid jargon in
favor of language that is understand-
able to a heterogeneous audience.
Charles Kuper’s book on superconduc-
tivity theory falls into the latter class.
It is designed for, and deserves the at-
tention of, the many engineers, chem-
ists, experimentalists, and nonspecialist
theorists who wish to use or appreci-
ate the theory without mastering it.

In recent years superconductivity
has moved from the status of a labora-
tory curiosity and perplexing theoreti-
cal puzzle to the threshold of major
technological importance. Supercon-
ducting switching circuits, high-field
magnets and superconducting linear
accelerators all either exist or are un-
der development, and the prospect of
the associated development of large-

Reviewed in This Issue

81 OCREENSPAN:
chanics and Applied Mathematics

52 KUPER:
83 SautH, JonEs, CHASMAR:

The Theory of Rotating Fluids:

Cambridge Monograph on Me-

An Introduction to the Theory of Superconductivity
The Detection and Measurement of Infra-Red Radiation

An Introduction

83 LeviNe: Lasers

84 Lonc: Energy Bands in Semiconductors

84 Haray, ed.: Graph Theory and Theoretical Physics
84 EisELE:

to Space Science

Astrodynamics, Rockets, Satellites, and Space Travel:

85 Wricat: The Rays Are Not Coloured: Essays on the Science of Vision and

Colour
86 Avrston: ed.:
86 ArLonso, Finn:
tical Physics
86 Ancus, Favepa, Hoaru, PacauLT:

High-Voltage Technology
Fundamental University Physics, Vol. 3:

Quantum and Statis-

Landolt-Bornstein, Zahlenwerte und Funktio-

nem aus Physik, Chemie, Astronomie, Geophysik und Technik

87 McMiLLAN:
87 SCHIEBER:
Vol. 8
89 SLATER:
conductors and Metals
91 Rice, GrAY:
91 CoLg:

91 HucHEes, ScHULTZ, eds.:
Electron Physics, Part 8:

Electron Paramagnetism
Experimental Magnetochemistry:

Quantum Theory of Molecules and Solids, Vol 3;

Nonmetallic Magnetic Materials,

Insulators, Semi-

The Statistical Mechanics of Simple Liquids
An Introduction to the Statistical Theory of Classical Simple Dense Fluids

Methods of Experimental Physics, Vol. 4:
Free Atoms

Atomic and

93 MiLLer: Lie Theory and Special Functions
93 WeissENBURG: Muons
94 Beran: Statistical Continuum Theories

94 FACHVERBAND FUR STRAHLENSCHUTZ:

Nuclear Mass Disaster
95 SKUDRZYK:

Radiological Protection of the Public in a

Simple and Complex Vibratory Systems

Y 1960 o

PHYSICS TODAY

scale cryogenic techniques hints at
such applications as high-power Ig
distance transmission of electrici
Thus many people have a need tg
learn the essentials of the underlyﬁi&'
theory, and Kuper has undertaken g
task that is well worth the effort. The
theory took its great leap forward 12
years ago, with the development of the
BCS (John Bardeen, Leon Cooper

Robert Schrieffer) theory and, con-
trary to the occasional situation in
which a new, comprehensive theory js
so overwhelming that it stifles further

W

development, the original BCS paper
led quickly to further applications,
elaborations and refinements. Theex

perimental and theoretical literature
have both grown very rapidly, and =
most of the remaining experimental
disagreements and conceptual per
plexities have now been resolved.

Though the original BCS paper may
properly one day be known as a mas-
terpiece .of scientific exposition, it was
originally thought to be quite obscure,
and the subsequent theoretical litera-
ture has tended to be relatively opaque
to nonspecialists. Much of this difi-
culty arises because the full apparatus
of the quantum many-body formalism
is generally required.

The present comprehensive version
of the theory, due to G. M. Eliashberg,
L. P. Gorkov, Yoichiro Nambu,
Philip W. Anderson and others, uses
the formalism of many-body Green’s |'
functions, an elegant technique with
its own lore and language, and an un-
fortunate proliferation of notations.
Kuper approaches this high plateau as-
suming only that the reader knows |
some classical physics and elementary |/
quantum mechanics.

The chosen approach is historical |/
and phenomenological, with morethall '
half of the book devoted to material |
that is dismissed in the first chapbero_f |
Schrieffer’s well known advanced |
monograph.  Basic experimental 1&- |
sults are sketched in where appropri- |
ate, with particular attention given to
various models that describe the ob-
served thermodynamic and electromag:
netic properties. Though most of the |
arguments are familiar, they al'eﬂi:
forward clearly and with painstakin
detail. A very few forward referen

states whilo discussing two fluid mod-
els with an energy gap, make it o
sible to present many of the most
ful relationships and much of the
tuitive content of the subject wi
any direct reliance on quantum M€



I

chanics. Normal-superconductor in-
terfaces, the intermediate state and the

- phenomenology of type-1I supercon-

{

|

A

P

-

]

-

" ductors are treated particularly well.

The later sections of the book, de-
voted to the microscopic theory, are
relatively more telegraphic. Kuper
develops, in simplified form, much of
the quantum theory of metals, starting
with an introduction to second quan-
tization and a simple introduction to
the electron—photon interaction. The
Bogoliubov—Valatin version of BCS
theory, as modified by Anderson, is
discussed in some detail. Many well
known sticky points, and justifications
for steps that otherwise would seem a
bit arbitrary, are pointed out or at
least referred to in footnotes without
interrupting the smooth flow of the
argument. A subsequent introduction
to Green’s functions, in which some of
the basic results of the Cor'kov ver-
sion of the theory are set out, is prob-
ably too brief to be useful although it
does provide a modest bridge to the
literature. The full theory of Eliash-
berg et al, including the retarded inter-
action, is not discussed.

In a book of this sort very much at-
tention must be given to deciding
what to leave out and where to place
the emphasis, and Kuper has, by
and large, chosen very well, although,
of course, the book is far from exhaus-
tive. Inevitably some of the experi-
ments quoted have been superseded,
some of the most active lines of present
investigation merit only a footnote or
a paragraph, and some of the quite
fascinating features of coherence, long-
range order and connections with the
general theory of phase transitions and
with the properties of liquid helium
simply go unmentioned. A whole class
of situations are ignored in which
mechanisms exist (such as the pres-
ence of magnetic impurities) that tend
to break Cooper pairs and lead to the
suppression of the energy gap without
destroying  long-range  coherence.
Type-11 superconductors are not dis-
cussed from the standpoint of micro-
scopic theory, strong-coupling super-
conductors are barely mentioned, and
nothing is said about the remarkable
class of alloys, such as Nb,Sn, which
have unusually high transition tem-
peratures. Many of the practical ques-
tions related to materials that are of
particular importance in possible tech-
nological applications, such as metal-
lurgical problems, hysteresis effects
and so forth are also not discussed.
Kuper also does not enter into Bernd

Matthias® intriguing speculations re-
lating electronic band structure to
superconducting properties, and the
book was published just too soon to
record Matthias’ recent success in pro-
ducing an alloy with a transition tem-
perature of 20.7 K.

But the book is well produced and
edited, with a good index, helpful ap-
pendixes and a not unreasonable price.
As a well planned primer to the basic
theory and a compact guide to the
literature this book will serve its read-
ers well.

+* * *
Joel A. Snow has published on trans-
port properties of superconductors and
recently moved from the University of
Illinois to the National Science Founda-

tion where he is concerned with the
theoretical-physics program.

Advanced infrared

THE DETECTION AND MEASURE-
MENT OF INFRA-RED RADIATION.
(2nd Edition) By R. A. Smith, F. E.
Jones, R. P. Chasmar. 489 pp.
Oxford Univ. Press, 1968. $13.45

by HERBERT MALAMUD

If one can define a monograph as an
advanced-level textbook for which
there is no course, this book is a mono-
graph. It is also a good monograph.
The authors emphasize new meth-
ods of detection of infrared energy
and infrared spectroscopy. The dis-
cussion of each subject begins with its
early history and describes details of
development up to the most recent.
For example the development of the
thermocouple is described from Leo-
poldo Nobili's first model, made in
1830, up to the present. Detailed the-
ory is given for operation of both cw
types and those fed with chopped ir
beams. The same type of description
is given for bolometers and Golay de-
tectors. A similarly complete discussion
is given for photodetectors, ir sources
and optical materials and components.
The theoretical discussions include
effects of fluctuations and other limita-
tions on ultimate sensitivity. A chap-
ter is devoted to amplifiers of various
types. Another discusses atmospheric
transmission of ir. Still another de-
scribes various ir spectrometers, includ-
ing the Fourier-transform spectrometer
developed during the last two decades.
The book is well written, the theoreti-
cal development clear and easy to un-
derstand, and the notation not at all

BURNDY LIBRARY

LEOPOLDO NOBILI

ponderous.  Footnotes contain the
many references, convenient to their
citation higher on the page, but tedi-
ous to count, if any one should want
to.

I noted only two criticisms of this
book. Firstly, although lasers, many
of which operate in the ir, are de-
scribed in a short section of about four
pages, there is no discussion of the de-
tection of effects peculiarly associated
with lasers, such as coherence mea-
surements. Secondly, the book con-
tains a number of tables and graphs
giving various properties of materials
and components of interest (such as
thermoelectric power of various met-
als, for example). However, to work-
ers in the field, a great expansion of
information of this type would have
been useful. Such people will still
need a handbook to work effectively.
For workers in the field of ir, either
newly arrived or old hands, the book
is very apt. Necessary, we might say
in mathematical language, but not suf-
ficient.

* % %
Herbert  Malamud, vice-president  of
Plasma Physics Corp, is studying the ap-
plication of high-temperature thermal
plasmas to problems of chemical and
metallurgical processing.

Light reading for lasermen

LASERS, VOL. 2. By Albert K.
Levine. 440 pp. Marcel Dekker,
New York, 1968. $19.75

by DAVID F. HOTZ

Ten years have passed since the orig-
inal article of Charles Townes and
Arthur Schawlow proposing an optical
maser appeared, setting loose a flood
of incredibly fruitful activity. The

PHYSICS TODAY « JULY 1969 s 83



