Domains, and Trneli-

vidual articles

Micromagnetics,
(twelve each in Vol
umes 1 oand 11, seven in Volume 11
A) run the gamut [rom statistical
mechanics to the structure and switch-
ing of permalloy f(lms and include
excellent discussions ol exchange, an-
isotropy energy, ferro- and antiferro-
magnetisn, spin wives, resonance and
relaxation,  optical
mains, spin arrangements and  neu-
tron  diffraction, hyperfine interac-
tions, crvstal structure and symmetry
considerations,  annealing,  erystal
preparation, permancnt magnet mate-

rials, and microwave devices.
Magnetism, equally with any other
i branch of modern physics, is a rapidly
¥ expanding feld ol stdy and  be-
{ devilled by the “information explo-
= sion”. Thus, regretably, some parts
of the presentation will be signifi-
cantly ouwr of date belore the hnal
volume becomes available. This very
defect underscores, ol course, the mag-
‘nitude of the task that the editors set
emselves, and it would be churlish
to be other than most grateful to
‘them and their contributors for this
‘massive and highly valuable work of
’ﬁfercnct'. A word of warning to the
casual title reader and purchaser (if
ch exists) @ this s not an exhaustive
review of magnetism; it is a review
of magnetically ordered materials, and
i'ﬂmnagnmism is all but totally ex-

:ﬂudﬂd.

properties, do-

‘The Theory of Magnetism, An introduc
tion to the Study of Cooperative Phe-
nomena. By Daniel C. Mattis. 305 pp.
Harper and Row, New York, 1965. 5
Reviewed by Daniel B. Butrvmowies,
National Bureau of Stundards,

I The increasing volume ol published
Literature on
cooperative

magnetism  and  other

phenomena  reflects  the
great activity and complexity in this
field ol theoretical physics.  Giant
strides are being made in the under-
standing ol cooperative phenomena in
systems of large numbers ol interact-
ing particles. Here is a book that pre-
sents most of the material likely to
aid in the solution of those problems
that limit our understanding.

The inroductory chapter is an ex-
cellent  historical summary of the-
ory ol magnetism, beginning with the
ancient Grecks and ending with the
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developments of the past lew years
Chapter 2 is devoted to obtaining «
qualitative understanding ol the mean-
ing of exchange and its importance
[or a theoretical interpretatinon of
introduction to the
ol angular momen-

magnetism.  An
quantum theory
tum follows. In Chapter 4 the author
shows intra-atomic  exchange
(Hund's rule), as put forward by J.
C. Slater in the late 1920%, is neces-
sary for understanding the magneric
properties of the lerromagnetic trans-

how

ition metals,

Three chapters deal with the sta-
tics and dynamics of magnetism. In-
cluded is a brief but adequate treat-
ment of the equations of motion of
spin waves. The author's discussion
of the quantum theory of spin waves
in insulators makes use of the semi-
classical theory as a guide in the de-
velopment ol some ol the well-known
approximate theories. Another chap-
theory of
and magnons in metals; it begins with

ter deals with mignesm
a review of band theory in the one-
(empliasizing
with the

electron approximation
tight binding) .
reasons for strong magnetic proper-
ties, and ends with the derivation of

continues

the theory of magnons in metals for
several models.

Chapter 8 introduces the reader 1o
some of the problems of elementary
statistical as well as the
elementary theory of thermodynamics
in magnetism.,

mechanics,

A hnal chapter details the two-di-
mensional Ising model, The principal
praperties of the model are derived
by using only elementary properties
of spins one-half and their transfor-
mation o Although the
main results are for the two-dimen-
sional net, many of the [ormulas can
be extended o three dimensions,

lermions.

The book is by no means a com-
prehensive treatise, nor was it intend-
ed to be. In choosing the subject mat-
ter, the author has emphasized strong
INEFACHONs among two or more par-
ticles, especially where collective phe-
nomena are involved, He has omiued
all time-dependent or irreversible phe-
nomer, spi-orbic coupling (and oth-
er cawses of magnetic anisotropy) , the
theory of the Landé¢ g factor in solids,
and experimental and technical pro-
perties. Such omissions are taken care

of in a bibliography, which consists

mainly of annotated references to the
omitted material; this in effect ex-
tends the scope of the book consider-
ably. Material covered in the text is
relerred o in [ootnotes.

Several problems are included since
the book was written primarily for
the beginning student in solidstate
physics. Solution of these will require
a knowledge of principles rather than
skill in numerical computation. To
comprehend the more theoretical sub-
ject matter of theories of magnetism
in metals, the Ising model, and spin
waves, it will be ol beneht for the
reader to have had an introductory
course in quantum mechanics. Some
familiavity with statistical mechanics
will also help, bur it is not essential.

The volume can certainly be rec-
ommended as a textbook. since it is
clearly written with unity and conti-
nuity throughout. The specialist work-
ing in this area of physics will find
it highly wvseful since the author has
reviewed each of the topics sufficient-
Iy in depth to give a coherent pic-
ture ol the advances made 1o date,
Finally, it will be of value to other
scientists interested in learning of the
progress being made in our under-
standing of magnetism as a coopera-
[i\’t'.' ph{‘l](ll'ﬂ[‘]lﬂl\.

Boolean Algebras (2nd ed.). By Roman
Sikorski, 287 pp. (Springer-Verlag, Berlin)
Acidemic, New York, 1964, S9.50.
Reviewed by Dagmar Renate Henney,
The George Washington University.

It is rumored that one of the mem-
bers of his examining committee at
the University of Warsaw had jested
that because of the number of papers
that had already been published by
Sikorski they would have to award
the doctor’s degree to him. But he
added that il he published another
ser like it, they would have to take
buck his degree,

O course he was passed with fying
colors, and the second edition of his
book indicates Sikorski's success as @
noted mathematician and author. Of
the two possible approaches to the
theory of Boolean algebras, that is
the algebraic or the set-theoretical, the
author chooses the set-theoretical as-
peet for his book. The book consists
ol two chapters and an appendix.
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