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but readable manner. One of the outstanding features is
an excellent summary of the linear flux—force relations for
all types of forces (scalar, vector and tensorial in character)
with a good discussion of the application of Curie’s law to
reactive multicomponent fluid systems. The general
equations are then simplified for various special systems and
applications. This discussion is also carried out in a formal
manner, again being directed toward those readers familiar
with hydrodynamics.

One of the unique and interesting features of this article
is a discussion of the role of internal variables (which are
usually used to describe molecular relaxation processes) in
the irreversible thermodynamics and the frequency de-
pendence of the thermodynamic variables in a medium with
sonic and ultrasonic waves. There is also a section devoted
to the relativistic theory. The article not only develops
the thermodynamic principles but also includes a discussion
of the statistical and molecular basis of these laws. Most of
the emphasis is placed on the development of the Onsager—
Casimer reciprocal relations.

The last article, Probability and Stochastic Processes,
by Alladi Ramakrishnan, is a presentation of some of the
results of the mathematical theory of stochastic processes in
a physical language without the use of measure~theory con-
cepts. The author uses Bartlett’s recent book (*‘Stochastic
Processes,”’” by M. S. Bartlett, Cambridge University Press,
Cambridge, 1955) as a guide and refers to this chapter as a
sequel to Professor Bartlett’s book.

The parts of probability theory basic to the subject of
stochastic processes are covered in a conventional and ade-
quate manner. The treatment of the principles of stochastic
theory, however, is too often in the form of an inadequate
summary. Many topics are mentioned as a passing refer-
ence, giving the reader only the vaguest impression. Most
of the discussion is directed toward stochastic problems in
astrophysics. The sections relating the theory to statistical
mechanics and quantum mechanics will seem almost trivial
to readers acquainted with these fields. In line with this,
the treatment of Markov processes is outstanding and worth
reading, while the subject of power spectra and correlation
functions is given a very superficial treatment. The article
does contain brief outlines of many applications of the
theory, but the chemist will be disappointed to find no
mention of recent applications to the theory of chemical
kinetics.

In summarizing this third volume of the encyclopedia,
one can say that it will be a valuable reference in the field
of statistical mechanics and a good source of material on the
irreversible thermodynamics of fluids. Onmne could also use it
as a reference for elementary statistical thermodynamics
and as an introduction to the theory of stochastic processes,
but it is not outstanding in these subjects.
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Instability Constants of Complex Compounds. By K. B.
YarsiMirskil and V. P. Vasi’Ev.  Translated from the
Russian by D. A. Paterson. Translation Editor: R. H.
Prince, Ph.D., University Demonstrator in Chemistry,
University of Cambridge. Pergammon Fress Ltd.,, 4
and 5 Fitzroy Square, London, W. 1, England. 1960.
viii 4+ 218 pp. 14.5 X 22 cm. Price 42s. net.

During the past two decades the emphasis in studies on
metal complexes has changed from the earlier preparative
and qualitative approach toward more quantitative physico-
chemical measurements. This has been particularly true
with regard to the collection of thermodynamic data on
the solution cheinistry of these systems. In recent years
thousands of papers have been published on many different
methods of determining the stabilities of metal complexes
in solution and the application of these to the determina-
tion of numerous stability constants. More recently
current chemical bonding theories for such species have been
applied in an attempt to explain the observed trends in
their stabilities.

The authors of this book are to be congratulated for
having done a good job of bringing together in a condensed
form much of the information on the stabilities of metal
complexes. This includes tables which give the instability
constants of 1,381 complex compounds, from data published
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up to 1954, and in some cases up to 1955-1956. There are
99 tables listed according to ligands, 24 of which are in-
organic ligands and the remainder are organic. No attempt
is made to report all of the available data on a given system,
instead the authors choose the literature values that appear
to them to be most reliable. For example the system
Cu2+-NH; has perhaps been investigated by more different
investigators and by more different methods than any
other, yvet only the results of Professor J. Bjerrum are given
along with two other supplementary references.

One other feature of the book that is very good, partic-
ularly for the uninitiated, is the summary of the experi-
mental approaches, methods of calculation and theoretical
discussions. In most cases the experimental methods and
the mathematical treatment of the data collected are given
in sufficient detail to be directly useful. Specific references
are always provided where more information is required.
The chapter on the factors determining the stability of
complex compounds in solution is especially good. It
makes good use of the current chemical bonding theories
for these systems.

This book can certainly be recommended to research
workers who wish thermodynamic data and a better under-
standing of the solution chemistry of metal ions. However,
one must call attention to the much more complete litera-
ture coverage that is given by the volumes ‘‘Stability
Constants,”” compiled by J. Bjerrum, G. Schwarzenbach
and L. G. Sillén under the auspices of IUPAC and pub-
lished by the Chemical Society of London.
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Progress in Semiconductors. Vol. 4. Arax F. GiBsoN,
B.Sc.,, Ph.D., General Editor, Prof. R. E. BURGESS,
Vancouver, B.C., American Editor, and Dr. F. A. KROGER,
Salfords, European Editor. John Wiley and Sons, Inc.,
440 Fourth Avenue, New York 16, N.Y. 1960. vii
+ 291 pp. 16 X 23.5 cm. Price $10.50.

This volume is the fourth in an annual series covering
areas of current interest in the semiconductor field. The
editor continues the previous format. Since the field is
large and growing rapidly, only a very limited number of
the multitude of possible topics are covered.

Volume 4 contains eight well-written papers by authors

from the United States, Germany, Japan, the Soviet
Union, Great Britain and Holland. The subjects are
generally concerned with physics, although ‘‘Oxidation

Phenomena on Germanium Surfaces’’ is certainly chemistry.

The first paper, ‘‘Negative Effective Masses in Semicon-
ductors” by H. Krémer, describes the physical origin of
effective mass and the general conditions under which it
mmayv be negative. Germanium is treated in considerable
detail. A possible practical way to apply negative 1nass to
achieve amplification is discussed.

““*Oxidation Phenomena on Germanium Surfaces’ by M.
Green presents an excellent review of techniques for ob-
taining ‘‘clean’’ surfaces and the effects of oxidation and
surface treatments on properties like surface conductance,
work function, and surface recombination velocity.

‘“Theory of Avalanche Multiplication in Non-polar
Semiconductors’’ by J. Yamashita contains extensive and
complex mathematical treatments of hot electrons and
electron multiplication. Avalanche breakdown on p-n
junctions is depicted in terms of McKay’s simplified model,
and the limitations of this model are portrayed. Impact
ionization and the effects of magnetic fields and crystal
orientation on breakdown also are treated.

Various possible mechanisms of ‘‘Internal Field Emis-
sion’’ are treated by A. G. Chynoweth. The concept of
quantum mechanical tunneling of carriers, which has
recently led to a new family of practical solid state devices
with promising futures, is treated.

D. Sautter discusses the various sources of ‘‘Noise in
Semiconductors,’”” describing experimental results and
physical mechanisms. Generation-recombination noise is
treated most extensively.

In ‘‘Effects of Dislocations in Semiconductors,”” W.
Bardsley describes the tvpes of dislocations generated in
the diamond structure during growth or by bending, twist-
ing, compression and indentation, and tensile deformation.
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He discusses dislocations as acceptors, and their effect on
carrier lifetime.

. J. Volger’s paper on ‘‘Dielectric Properties of Solids
in Relation to Imperfections’’ discusses not only semiconduc-
tors, but also jonic conductors. Effects due to poly-
crystalline samples and trapped carriers are described.

A. F. Joffe and A. R. Regel discuss properties of ‘“Non-
crystalline, Amorphous, and Liquid Electronic Semiconduc-
tors.”” They also review limitations of common theories
of electronic conduction and theories of the electrical
properties of liquids and liquid semiconductors. Several
oxide, sulfide, halide and elemental compounds are in-
cluded.

The papers are generally of a review type, with 726
references. The book is not intended to be read casually
by those unfamiliar with the field, but provides an excellent
opportunity for persons already engaged in semiconductors
or solid state technology to broaden their knowledge.
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Basic Principles of Nuclear Science and Reactors. By
ALAN M. JacoBs, Research Associate, Nuclear Engineer-
ing Department, The Pennsylvania State University,
Do~xaLp E. KLINE, Staff Research Physicist, HRB-
Singer, Inc., and FORREsT J. REMICK, Acting Director,
Nuclear Reactor Facility, The Pennsylvamia State Uni-
versity. D. Van Nostrand Co., Inc.,, 120 Alexander
Street, Princeton, New Jersey. 1960. viii + 262 pp.
16 X 23.5 cm. Price, $6.50.

As an elementary book, which makes a very clear phe-
nomenological presentation of fundamental reactor physics,
this book should fill a very urgent need in our literature.
It shiould prove of value to all who are interested in obtain-
ing an understanding of the various separate neutron physics
parameters (e.g., resonance escape) which have become a
part of a language of reactor technology. These concepts
are developed one by one and combined until, finally, a
reasonably satisfying understanding of the simpler real
reactors is achieved. This is done without attempting to
prove mathematically each of the relations used.

The phenomenological development occupies the first
seven chapters and terminates with a good discussion of ele-
imentary reactor kinetics. Chapter 8 is then devoted to the
description of about ten different types of reactors, with very
little relationship to the reactor physics understanding
previously developed. Only in the case of the graphite
moderated reactor (Oak Ridge X-10) is there any signifi-
cant tie-in with the methods previously developed. The
main orientation is toward reactors which might be used in
university research, but it is apparent that the objectives
of this chapter are not clear. The photographs and sketches
are not of the best quality, were obtained largely fromn a
single source, and make little contribution to the develop-
ment of a technical understanding of the various reactor
concepts described. Even at the college level, it would
seein that the descriptive material could be obtained in more
stiimulating form from current literature. The final two
chapters deal with related subject matter such as shielding,
instrumentation and the uses of radioisotopes in various
different applications. Particularly, the biological and
industrial applications of radioisotopes are aimed at very
different technologies than the reactor technology developed
in the major part of the book.

This book undoubtedly was prepared as a text and for its
used would require only an understanding of the concepts
of calculus and the equivalent of college physics. However,
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one is tempted to claim that it is not a text, perhaps on the
basis of old fashioned concepts of pedagogy, since the two
halves of the book are based on quite different levels of
foundation. Neither half develops its subject matter to the
point at which the student could effectively use the inaterial,
but the first is based on fundamentals, while the latter
chapters are primarily descriptive.

Nevertheless, this book gives a clear, elemeutary prescinta-
tion of the fundamental reactor concepts and in this respect
is a valuable contribution. An excellent selection of problems
has been made; the two prevalent extremes—trivial
problems and thesis problems—have been avoided, while
the selected problems effectively test and contribute to the
understanding of the subject matter.

1244 LAURIE AVENUE
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Selective Toxicity. By ADRIEN ALBERT, D.Sc. (Lond.),
Ph.D. Medicine (Lond.), F.R.I.C., Fellow of the Aus-
tralian Academy of Science, Professor of Medical Chemis-
try in the Australian National University. John Wiley
and Sons, Inc., 440 Fourth Avenue, New York 16, N.Y.
1960. x + 233 pp. 14.5x 22 cn1.  Price, $5.50.

The relationship of chemical structure to biological activity
is one of the most elusive subjects in medicinal chemistry.
Difficult as it is, it is slowly being untangled, with amazing
commercial results ranging from new and specialized weed
killers to increasingly efficient chemotherapeutic materials.

Professor Albert has made this book a milestone in the re-
porting of information on this subject. The original edition,
first published in 1951, has been revised and enlarged.
Starting out as a course of postgraduate lectures, the sub-
ject matter has been expanded from eight chapters to thir-
teen. Part I, containing the first four chapters of general
interest, is intended for undergraduates. This may bc
slightly optimistic since this part takes for granted certain
chemical and biological information not usually attained
at the undergraduate level. This part covers a descrip-
tion of selective toxicity, a bird’s-eye view of the mechanisms
of absorption, distribution and excretion with a discussion
on receptors, a background of chemotlierapy with an account
of the contributions of Paul Ehrlich and a chapter on
pharmacodynainics. Part II, with niue chapters of a
more advanced character, is clearly written. It contains
information of a fundainental nature covering many of the
numerous theories on the subject. In this part, Professor
Albert takes the opportunity to describe several of his
own experiments and findings, particularly liis work on the
acridine series. This part of the book covers theories in-
volving metabolites, enzymes, ionization, nietal-binding
agents, various chciuical bonds, surface chemistry and
steric factors.

The book is wecll organized, coutaining ann adequate index
and also a reference bibliography. The latter, as is coui-
mon with Commonwealth authors, prefers Britishh to
American references. However, this is wuot overdorne.
The cliapter lieadings contain informative summarics
which are useful. The subject matter is presented iu
logical manner, although in several instances somewhat
repetitiously., This has the effect of overemphasizing
certain subjects.

In general, this book is another step forward in the
structure-biological activity relationship field. It should
be read by all scientists interested in the subject.
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