author in the Prelace, he does not use
the modern definition of heat (Born) .
and 1 found the introductory defini-
tions on page 12 of heat and work
imprecise. There is a good reatment
of the second law ol thermodynamics
following the Carotheodory approach.
There is essentially no chemical ther-
modynamics in the text. There are
a mnumber ol interesting historical
footnotes at least partly intended to
give Russians credit [or ideas which
they are not generally credited with
in the West.

In general, 1 lound the text some-

what superficial because too many
topics were treated in the 227 pages,

and I do not think the book will be
useful either [or teaching thermody-

namics or for those who want to re-
fresh their memory of thermody-
1amics.

Order-Disorder Phenomena. By H. S,

Green and C. A, Hurst. 352 pp. Inter-

science, New York, 1964. S15.00,

Reviewed by Carl Garland, Massachusetls
Institute of Technology.

The title of this monograph would
suggest a rather general review ol the
order-disorder problem, but the texi
15 actually restricted to a few closely
related theoretical topics with special
emphasis on the Ising model lor two-
dimensional lattices. Indeed. there is
only a very brief account of approxi-
mate theoretical which
seems to reflect the authors' own in-
terest solutions and their
feelings about the uncertain character
of inexact solutions. (“Generally, ap-

methods,

in exact

proximate methods give a poor and
cven misleading account of the transi-

tion between the ordered and dis-
ordered phases.”) It is obvious that
two-dimensional  Ising models are

very crude representations of physical
systems, In spite of this, their mathe-
matical tractability and the fact that
they do simulate an order-disorder co-
opérative transition give them a spe-
cial importance and interest. Within
the restricted but challenging scope
of exact solutions to the two-dimen-
sional Ising problem, the authors have
given a clear and authoritative pres-
entation. In particular, they give an
easily understandable derivation of
the analytical results for a rectangular
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lattice with nearest-neighbor interac-
Lions.

About hall of the text will be of
interest to the general reader. Chap-
ter 1 quickly reviews the principles
ol statistical then
formulates the Ising problem in de-
tail. Although no experimental work
is discussed, Chapter 2, an applica-
tions, does summarize in broad ierms
the interpretation of experimental re-
sults  in antilerro-
magnetism, binary alloys, and melt-
ing phenomena as a background for
the subsequent theoretical discussions,
Chapter 3 is devoted to a detailed
analytical treatment of the rectangu-
far lattice. The evaluation of the Ising
partition reduced 1o a
combinatorial problem which is then

mechanics  and

ferromagnetism,

function is

solved by the relatively simple device
ol introducing for each lattice point
a set ol “terminals” and counting the
number of different ways of pairing
them. It follows that the partition
function is directly related to a Plal-
fan ND|, and rules lor [orming the
elements of N\ D| are given. The Pfaf-
fian technique, which has been de-
veloped recently by Green and co-
workers, possible a  simpler
the theory of this
problem than does Onsager's beauti-
ful, but complex, algebraic approach.
Indeed. a simplification ol Onsager’s
original method is reviewed in Chap-
ter 6, together with the Kac-Ward
combinatorial method as extended by
Sherman.

The chapters concern
the generalizanon ol the method to
provide more powerful techniques ol
generating the Plaffian and illustrate
the general method by consideration
of several special lattices, including
triangular and hexagonal plane net-
works.  Although the Plafian  tech-
nique has heen successfully applied

makes
presentation ol

remaining

to a wide range ol two-dimensional
problems, it appears to fail in a num-
ber of important cases (as do the
Onsager or Sherman approaches) .
Chapter 7 shows that exact solutions
cannot be obtained lor a rectangular
lattice with second-neighbor interac-
tions, [or a three-dimensional lattice,
or lor a lattice in a magnetic field.
These outstanding  problems  show
that while the Pfaffian technique is
valuable for the more eflicient formu-

lation of soluble problems it does n
reduce the class of currently insoluble
Ones.

For the reader who is not already
familiar with Onsager’s exact results
but does know some of the approxi-
mate results obtained by the Bragg.
Williams or Bethe method, this book
has an unfortunate shortcoming. One
is left to admire the solutions only
in terms of analytical expressions. The
graphical presentation of a few nu-
merical examples of the variation of
(say) energy and heat capacity with
temperature for an exact solution to
the Ising model as compared with
various approximite solutions would
dramatize  the diflerence  hetween
these results in the transition region.

Radio Ray Propagation in the Iono.
sphere. By John M. Kelso. 108 pp. Me-
Graw-Hill, New York, 1964, $17.50.
Reviewed by H. [. Huapger, Albiswerk,
Zurich, Switzerland.

Tonospheric research is an old inter-
est in radio physics and goes back to
Marconi's days. For a long tme these
investigations could only be done from
terrestrial ground siations, and radio
ray propagation and reflection served
as a tool to support theoretical work.
In more recent years space stations
have been used as unmanned experi-
mental stationy, providing data on
geomagnetic helds, ionization density,
and  measurements of primary rays
from outer space. The discovery of
the Van Allen Belts has shown that
the terrestrial atmosphere is of partic
ular importance in space flight.

This book intends to bring the
theory of the propagation of electro-
magnetic waves in the ionospheric
layers closer to reality. After a short
outline of the history, the author deals
with electromagnetic propagation in i
homogeneous medium to achieve a
basis for the remainder of the boak.
In the next chapter the physics of the
ionosphere is treated, considering also
aurorae. meteors, and disturbances in
these layers. The basic equations suit
able for the propagation of radio
waves in an ionized, absorbing me-
dium are presented in several different
forms adjusted to specialized uses. In.
this chapter the presence of the ea.-l‘ﬁt_h_.' /
magnetic field is assumed. In chapter
5, on ray theory, the magnetic field




Some of the new 1965 publications in the physical sciences,
from Prentice-Hall

MATTER EARTH AND SKY, 2ND EDITION, 1965

by George Gamow, University of Colorado. Essential ideas of physics, chemistry, geology,
meteorology are presented in this revision of a “standard” textbook in the field—combining
academic validity and imaginative writing style. The first three chapters on mechanics have
been completely revised and brought up-to-date. New developments in geophysics, astron-
omy, cosmology, and the rapidly expanding field of elementary particle physics are in-
cluded. March 1965, 624 pp., $8.75 X

EXPLORING THE PHYSICAL SCIENCES

by Willard J. Poppy and Leland L. Wilson, both of the State University of Towa. In this
new basic text, physical concepts are developed through an historical approach, presenting
facts about certain physical phenomena through development of concepts to physical laws.
The laws are expressed in equation form and applied to common experiences. May 1965,
approx. 300 pp., $6.95

ELEMENTS OF PHYSICS, 4TH EDITION, 1965

by Dudley Williams, Kansas State University and George Shortley, Vice-President and
Director. Washington Operations, Booz-Allen Applied Research, Inc., Bethesda, Maryand.
Revised and updated, this new edition of a widely accepted text integrates classical and
modern physics in a rigorous introductory course for science and engineering students.
Mathmatical level and derivations remain the same, April 1965, approx. 975 pp., $11.00

In Spring of 1965 Prentice-Hall will publish two books that were developed
at the Summer Institute of Theoretical Physics. These are published in
cooperation with the Brandeis University Institute of Physics, where the
summer lectures were held.

LECTURES ON FIELD THEORY

by K. Johnson, Massachusetts Institute of Technology, D. Lichtenberg, Indiana University,
S. Weinberg, University of California, Berkeley, and J. Schwinger, Harvard University. An
introduction to three important aspects of theoretical physics, this new book is written at the
graduate level and for research men in the field. The contents include: Quantum Electro-
dynamics, A Field Theory of Particles, and Composite Particles and Pertubation Theory.
January 1965, 459 pp., paperbound, $5.00

LECTURES ON GENERAL RELATIVITY

by H. Bondi and F. A, E. Pinani, both of Kings College, London; and A. Trautman, Polish
Academy of Science, Warsaw. A sound pedagogical survey of the field of general relativity,
with an introduction to two important parts. The contents include: Gravitational Radiation
Foundations, Foundations and Current Problems in General Relativity I & 1I, and Some
Solutions of the Einstein Equations. April 1965, approx. 400 pp., paperbound, price to be
announced.

COLLEGE PHYSICAL SCIENCE, 2ND EDITION, 1965

by Wendell H. Slabaugh, Oregon State University and Alfred B. Butler, Washington State
University. An integrated approach to physical science at the first year college level that
includes the areas of physics, chemistry, geology, astronomy, and meteorology. This book
covers the basic concepts of mass, space, time, and energy, with little or no mathematics
required beyond normal high school training. This book will serve for a full year course,
or it may be reduced to a shorter course by selection of certain chapters. April 1965, approx.
704 pp., $9.50

For approval copies, write: Box 903
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is, however, neglected. It thus gives a
first approximation to wave propagi-
tion in the ionosphere, In the last
chapter the ray theory is extended
the case of a magnetic field,

Problems for each chapter are given,
and the book finishes up 300
very valuable references lor more ex-
tensive research and with an index.

This book provides o good intro-
duction to the whole held ol electro-
mAgnetic  wave
tonosphere.
and may be

with

propagation in  the
It is very comprehensive
SUCCEss i
producing an introductory and refer-
ence tool [or research workers in the
field and as a text for an advanced
university course on the topics,
vided the reader or the student has
had an introduction to electromag-
netic theory. It is well suited both for
engineers and physicists and can be
recommendec.

considered a

])l‘f.]-

Cathode Processes in the Mercury Arc,
By I. G. Kesaev. Transl. from Russian.
345 pp. Consultants Bureau, New York,
1964. $17.50.

Reviewed by Sanborn C. Brown, Massa-
chusetts Institute of Teclhnology.

Not infrequently when one has sent
for a book by title alone one asks
the question alter reading it, “lor whit
purpose was this book written?” Dr.
Kesaev leaves no doubt in
of the reader as to why
book on “Cathode Processes in the
Mercury Arc”. He states in the prel-
ace, At the present time in view of
the extensive work being done to pro-
vide the nauonal cconomy with new
technology, it has become necessary 1o
seek out new approaches and organize
methods ol investigating the arc dis-
charge. These studies must be of the
nature of a planned operation con-
ducted according to a previously es
tablished there
must be a single guiding idea at the
basis of the program to unite the in-

the mind
he wrote his

broad program, and

dividual aspects of the work . . . an
attempt at just such a planned in-
vestigation of the cold arc . . .
the basis of the present book.”

Viewed as a collection ol observi-
tions on cathode processes in the mer-
cury arc, the book is successful in
drawing together a vast amount ol
material. The dificulty with the pres-
entation is that as much space is spent

lorms
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in reporting observations and expla-
nations, which the author feels to be
erroneous, as with those developments
which lie leels to be consistent with
his view of the physics of this particu-
lar type ol arc, The author leaves
the reader in no doubt as to what he
believes to be true, and it would be
interesting to know il the blunt value
judgments are a result of the transla-
tion or whether they appeared thus in
the original Russian. Such statements
as “in defiance of the elementary facts
the authors neglect the effect of mag-
netic field on the motion of the elec-
trons . . JLoor Yin attempting to sub-
stantiate his absurd arc theory, Smith
called for help from the energy bal-
ance equation add a certain
spice to an otherwise pedantic volume,
but certainly it is not considered
technical

"

gracious journalism in a
book.

The volume is advertised as having
a foreword by Jerome Rothstein,
which is in fact, only one page long
hut does highlight part of the problem
with this work when Dr. Rothstein
writes “One can raise an occasional
eyebrow over the neglect of some ref-
erences or about a few impressions
given by the text with respect to his-
torical priorities, and it is possible to
disagree with the author occasionally

in his assessment of previous
work. Abour the only editorial
commient which Rothstein has made

is to be lound in a single reference
to his own work which he disagrees
*Fhe
Rothstein's assumption with . . . .
This reviewer

with: author ems in classing

=
feels that many of the
authors of referenced papers miy aly-
ject 1o Dr. Kesaev's evaluation of their
work.

Technically the book is hastily done.
It is a photo offset reproduction from
a typed seript using unjustified mar
gins. The typography is poor with
many typographical errors uncorrect-
ed, and in the cited literature, even
hooks published in Germany and the
United States are referred to only
in their Russian translation,

The book is quite useless as a text
since one must read it from cover to
cover to find the logical presentation
of the \uh|ul matter. It comes to little
use for the research worker since the
author quite correctly states in his own

1.
conclusion “The present work is o
one ol several parts of the investi

tion of the cold arc so that it would '
be premature to use these data to ar-
rive at any conclusion concerning the

mechanism ol the cold cathode are,”

Torques and Attitude Sensing in Earth

Satellites. S. Fred Singer, ed. 261 p'p...

Academic, New York, 1964. $9.75.
Reviewed by R. E. Streel, University of
Washington. |

Some of the sixteen papers contained
in this volume were first presented
at the second Robert H. Goddard
Memorial Symposiom ol the Ameri-
can  Astronautical  Society. Most of
them are concerned with the impor-
tant problem ol determining what
are the torques acting upon earth
satellites and their ryelative magni-
tudes, while the last three papers, by
Wark, Lunde, and Conrath, respec
tively, are concerned with horizon
sensing by weather satellites,

No body is completely rigid, and
because of this even spin-stabilized
satellites will end up tumbling about
their axis of maximum moment of
inertia. The dynamics and control of
this phenomenon is the subject of
the first paper, by Reiter and Thom-
son. Since the earth’s gravitational
field is not uniform. there is a torque
on nonspherical bodies called the
gravity-gradient torque. This is the
subject of three papers, the first, by
Fischell, covering a passive type of
gravity-gradient stabilization. The sec-
ond, by DeLisle et al., discusses the
use of gyrostabilizers to achicve in-
ternal  dissipation and  damping as
well as control of the orientation.
and the third, by Roberson, is a proof
ol some basic theorems concemin_g the
torque on a body in a generalized
gravitational field.

A paper by Evans calculates the
torques  due to aerodynamic and
radiation pressures, This is followed
by two papers by Singer and Lytte
ton on the Coulomh forces and
torques with special consideration. of
the West Ford needle experiment,
giving an explanation for its failure
that 1Im includes internal enm’dﬁ‘

stder the eﬁect of the gEG.
field on the angular motion
satellite. After a short review by




