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# Quantum Optics and Electronics:
lhe 1964 Les Houches Lectures
:dited by C. DEWITT, A. BLANDIN,
>. COHEN-TANNQUDJE The con-
:ributors are: N. KROLL, R, J.
SLAUBER, W. E. LAMB, J. BROSSEL,
N. BLOEMBERGEN, J.-M. WINTER,
and A, AIGRAIN January paper
$8.50, cloth $10.50

B Transition Metal Compounds:
Transport and Magnetic Properties
edited by E. R. SCHATZ The infor-
mal proceedings of the Buhl Inter-
national Conference on Materials,
Pittsburgh, October 31-November 1,
1963 Ready paper $5.00, cloth
$9.50

m Continuum Mechanics In Four
Volumes edited by C. TRUESDELL
A four-volume survey of (1) Mechani-
cal Foundations of Elasticity and
Fluid Dynamics, (2) Rational Me-
chanics of Materials, (3) Foundations
of Elasticity Theary, and (4) Problems
of Nonlinear Elasticity. Each of the
four volumes is a reprint collection
of research papers significant in the
development of the field of study
January Each volume: $5.95

B Group Theory and Solid State
Physics | edited by PAUL H. E.
MEIJER The first of a two-part in-
troduction to the use of group theory
in solid state physics via reprints of
papers significant in the development
of the subject. International Science
Review Series, Volume 7 Ready
$5.95

m Documents in Modern Physics a
series edited by ELLIOTT MONTROLL
and GEORGE VINEYARD Two new
volumes published in the series are
The Theoretical Significance of Ex-
perimental Relativity by R. H.
DICKE, and Motion of Charged Par-
ticles in the Earth's Magnetic Field
by J. W. CHAMBERLAIN Ready
paper $1.95, cloth $3.95

W Two Group Reactor Theory byJ. L.
MEEM Provides a two-semester
graduate text emphasizing the en-
gineering analysis of reactors rather
than fundamental reactor physics.
The exposition centers about two
group diffusion theory, includes many
problems and examples of reactor
calculations December Text edi-
tion: $10.00, Regular edition: $19.50
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sults in the theory ol multidimen-
sional singular integral equations are
included, The hArst seven chapters are
identical to the book Methady Po-
(Mos-
cow, 1963) by the same author. This

lentsinla v Teorii Uprugosh

latter book contains additional chap-
ters which present another method of
approximate solution of the integral

equintions,

Cryogenics. By Michael McClintock, 270
pp. Reinhold. New York, 1961, S10.75.
Reviewed by R. P. Hudson, National
Bureau of Standards

The author of this book aims to give
the noncryogenics scientist or engineer
and the educated nonscientist “a qual-
itative understanding ol the basic as-
pects and some ol the representative
In a Fore-
word, the book is recommended as

applications of cryogenics’.

“an easy-to-read treatise” for the non-
specialist and as enjoyable and in-
lormative for the specialist too. The
publisher presents it as a comprehen-
sive survey for the education of scien-
tists, engineers, and muanagers who are,
so to speak, on the verge. How well,
one is thereupon led to ask, are these
aims met and the literature-void Alled?

The subject matter is extensive and
ranges over engineering topics such
as relrigeration, insulation, mechani-
cal properties, and applications; and
over the physics of liquid helium,
superconductivity, transport proper-
ties, magnetic phenomena, and ther-
mometry, The discussion is nonmath-
ematical, generally Iucid and readable.
and up-to-date. The chapter on me-
chanical properties, the author's spe-
cialty, is particularly well done.

This much said, the reviewer finds
it to be open to a number of crit-
icisms, To a certain extent, it falls
at times squarely between the two
stools ol simplicity and  discussion-in-
detail,  presumably  alternately  dis-
tressing the questing “verge-stander”
and the bedtime reader. (A minor but
not entirely insignificant annoyance
rises from the pertinent diagram or
tabulation lying, as often as not, over
the page from the text) The author
makes due acknowledsment to Men-
delssohn’s  Cryophysies and  Scott’s
Cryogenic Engineeving and, indeed,
the present hook is essentially a fu-

sion and condensation of these works.
One feels it should be mentioned that,
present  aims  notwithstanding, the
former contains rather more of the
physics and the latter far, far more
engineering  information, while both
together may be purchased for the
price of Cryogenics. Occasional lapses
mto whimsicality do lighten the tone
but are hardly needed: one especially
questions  the value, even propriety,
of reproducing such comicstrip sug-
gestions as magnetic-ficld shielding of
spacecraft against charged particles or
“tapping a supercurrent” to propel an
automobile.

Detailed [aults come to eye most
readily in the physics portions. In
discussing the Dewar vessel the im-
portant role played by the eflluent
gas is mnot recorded. although the
point is referred to off-handedly in a
later discussion of “support members',
Possibly the greatest drawhack to the
use ol semiconductor thermometers at
low temperatures is their electric
power dependence and extreme sen-
sitivity to unscreened v radiations,
This is not mentioned, but these ther-
mometers are quite erroneously ma-
ligned as being nonreproducible after
severe thermal cycling. The discussion
of magnetic cooling gives the impres-
sion, at least, that the temperature
drops as a result of heat being ex-
tracted from the paramagnet’s lattice,
rather than the converse—an incorrect
concept that has, unfortunately, been
presented  not infrequently in  the
past. Tt is due, perhaps, to a similar
lack of clarity that nuclear magnetic
moments appear to be being ascribed
to a simple pairing-off of the constit-
uent nucleon moments and the term
“asymmetrical nuclei” may mislead
further. The reader might well de-
velop an unduly rosy picture of the
quality of the commercial cyclic mag-
netic  refrigerator, or the mistaken
notion that cooling by adiabatic mag-
netization of superconductors is some-
thing more than an intellectual di-
vertissement.

Turning to thermocouples. the dis-
advantage of using » Tooni-tempera-
ture reference for low-temperature
thermometry is properly emphasized,
while the particular usefulness of the
dilute copper alloys in minimizing
this effect is not. Loose statements

I'i;g



abound: all substances are said to
show a decrease in heat capacity upon
cooling into the cryogenic region, just
prior to giving details on low-tem-
perature  anomalies; superfluid
(component) heat; the
“Schottky anomaly” in a paramagnet
is due to an “electric dipole inter-
action with the electric field of the
crystal”: 0.5°K is “low enough” for
orienting nuclei by the magnetic his
alignment method; “phonons” are in-
voked in discussing pre-1911 lorecasts
concerning  electrical
low temperatures, and

the
conducts

resistivities at
“lons"
cussing lerromagnetic metals,

It cannot be denied that such de-
fects (and the above is by no means
an exhaustive compilation) detract
seriously from the quality of a book,
yet much of value remains. I one
may be permitted a further effrontery,
it would be to state that many of the
needed revisions could be made [airly
easily and one would then have at
hand a quite auractive introduction
to the wide field of cryogenics.

in dis-

Energy Band Theory. By Joseph Cal-
loway. 357 pp. Academic New
York, 1964. $10.00.

Reviewed by Gerald G. Johnson, Jr,
Materials  Research  Laboratory, The
Pennsylvania State University.

Press,

The calculation of the energy levels
of electrons in solids has been given
considerable attention in recent years.
In writing a book unilying the myriad
of works on this subject, Dr. Callo-
way, in Energy Band Theory, has un-
dertaken a formidable Dr.
Calloway's background, along with his

project.

earlier work on this subject (Eleciron
Energy Bands in Solids, SSP Vaol. 7),
well qualifies him for this task.
Finding a text at the
graduate level that is clear and well
written
prise. Dr. Calloway’s insight into the

advanced

is certainly a pleasant sur-
subject material enables him to elab-
orate on the explanation ol many
calculations that are too often hidden
in the mathematics.

The notation, language, and gener-
al principles of band theory are de-
veloped early in the text. Through
the methods of space groups, crystal
symmetries are utilized in the solv-
ill'lj.‘.' of band structures and energy de-

gcncr:l(‘iE.‘L In addition to the spatial

symmetries usually considered—trans-
lations, rotations, and rellections—the
mversion

introduction ol time

com-
plements the spatial group theory.
The book contains a comprehen-
sive survey ol the general principles
and methods ol calculating the ener-
gy bands in a solid. The solving of
the one-clectron
the poten-
tial and appropriate boundary condi-

Schradinger equa-
tion with proper crystal
tions is approached by expanding the
unknown lunction in a set of
Initially, plane-wave ex-

pansions are considered in detail. Due

linear
functions.

to the usual difficulties associated with
plane waves, the orthogonalized plane
wave and augmented plane-wave
methaods are then introduced. The al-
ternate method of Wigner-Seitz is con-
sidered but only used in conjunction
with method in or-
der to satisly the boundary conditions

the variational
by the easiest means, The evaluation
ol the crystal potential in Schriding-
er's equation is first accomplished by
means ol the Hartree-Fock equations
and the self-consistent fields obtained
from them. Due to the iterative dif-
ficulties involved in the Hartree-Fock
method lor the
Wigner-Seitz approximation is carried

multielectron atoms,
to the empirically constructed crystal
potential. The experimental method
for the determination of the crystal
potential is finally considered in the
quantum defect method,

The experimental results are excel-
lent and complete. In the light ol
theoretical calculations, various types
of  crystals are considered—alkali,
noble, and transition metallic crystals,
and group IV type valence crystals.
Specific examples ol metals, semimet-
als, and semiconductors are given in
detail. Avoiding mere tabular repre-
Dr. Callo-

way presents the transition [rom raw

sentation of these results,
data to physical understanding in 3
logical step-by-step manner. The con-
clusions are i:lh':']ml;ll:'(] and many
references to experimental results are
given [or all the solids considered

The hook

aroup ol special topics, each of which

closes with a selected
is covered in good depth. An account
of the effect of perturbations, elec
tric, magnetic, and point defect, 1s
the results of

discussed in view of

band theorv. The last chapter gives
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Comprehensive coverage of
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