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theory is also compared; it too is far from fitting the experi­
mental cross section. There is no mention that the essen­
tial feature which must be explained is the occurrence of a 
resonance in a single partial wave. Belonging to the Heitler 
school, the author doesn't use partial waves; this like per­
turbation theory is all right for electrodynamics, but hope­
less in the strong interactions. 

Finally, I note that credit is given by name to recent 
researchers, but this is little aid to the student desiring to 
investigate the original sources, since no bibliography ex­
cept textbooks is given. Limited space is perhaps the 
explanation, but merely the insertion of the year would 
enable an article to be found easily through the abstract 
literature. 
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Statistical Theory of Irreversible Processes. By R. 
EISENSCHITZ, Dr. Phil., D.Sc, F. Inst. P., Professor of 
Theoretical Physics, in the University of London. Ox­
ford University Press, 417 Fifth Avenue, New York 16, 
N. Y. 1959. viii + 84 pp. 14 X 21.5 cm. Price, 
$2.00. 

This small volume presents a stimulating survey of im­
portant topics in classical and quantum statistical mechanics. 
Following an examination of the equilibrium theory of 
gases, liquids and solids, the major part of this monograph 
is devoted to the study of irreversible processes. The chapters 
on the non-equilibrium theory include discussions of the 
Maxwell-Boltzmann integro-differential equation, which is 
appropriate for dilute gases, and the Fokker-Planck equa­
tion, which provides rough estimates for liquids. These 
basic equations are then applied to tile evaluation of the 
coefficients of shear viscosity and thermal conductivity of 
fluids. There are sections devoted to topics such as the 
calculation of the thermal conductivity of solids and the 
dielectric loss of polar liquids, as well as presentations of 
the basic concepts of Brownian motion and Boltzmann's 
famous H-Theorem, which explains the entropy evolution 
of ideal gases. 

The price for compressing this wealth of subject matter 
into 84 pages is frequent oversimplification of important 
aspects of the theory. Due to the generous sprinkling of 
misprints and the various alternative approaches that are 
being considered these days, the interested reader would be 
well advised to consult the references in the bibliography. 
These drawbacks are, however, more than compensated 
by the lucid explanation in physical terms of a variety 
of phenomena. This book can be recommended to those 
who have had an elementary introduction to statistical 
mechanics. 
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Interscience Monographs in Physics and Astronomy. Vol­
ume I I I . Introduction to the Theory of Quantized Fields. 
By N. N. BOGOLIUBOV and D. V. SHIRKOV, Steklov 
Mathematical Institute, Academy of Sciences, Moscow, 
U.S.S.R., Joint Institute for Nuclear Research, Dubna, 
U.S.S.R. Edited by R. E. Marshak, University of Roch­
ester, Rochester, New York. Authorized English Edi­
tion. Revised and Enlarged by the Authors. Trans­
lated from the Russian by G. M. Volkoff, Department of 
Physics, University of British Columbia, Vancouver, 
B. C , Canada. Interscience Publishers, Inc., 250 Fifth 
Avenue, New York 1, N. Y. 1959. xvi + 720 pp. 
IG.5 X 23.5 cm. Price, $17.00. 

Spontaneous emission of a photon by an atom in an excited 
state, which will occur no matter how well isolated the atom 
is from external disturbances, may be regarded as demon­
strating the existence of the quantized electromagnetic field. 
Regarding such a field as a collection of oscillators we may 
say that the quantum-mechanical zero-point fluctuations of 
these oscillators produce an effect on the atom which leads 
to the de-excitation of the atom and the excitation of the 
field. This picture which follows naturally from an ap­

plication of quantum mechanics to Maxwell's equations has 
enabled extensive and successful calculations of such things 
as the photoelectric effect, the Compton effect and so on. 
The picture may be generalized immediately to give a field 
theory for electrons and positrons which has a wider validity 
than the simple "one electron" theory, and similarly for 
different kinds of mesons and for the various new and strange 
particles. 

The purpose of the present book, one which it most bril­
liantly accomplishes, is to give a systematic account of the 
properties of quantized fields and the interactions between 
them. It is not primarily concerned with the practical 
matter of calculating cross-sections and lifetimes for various 
processes, though it does incidentally instruct the reader 
on many of these things too; instead it gives the mathemati­
cal formalism of quantized fields in a completely modern 
way and equips the reader to face the very great outstand­
ing problems of the subject, problems among the most im­
portant of modern physics. 

These problems arise from the fact that quantized fields 
have an infinite number of degrees of freedom. The inter­
action of electrons with the electromagnetic field is suf­
ficiently weak (characterized by the small number e2/h c = 
1/137) that perturbation solutions may be found, the 
leading terms of which produce the results of practical 
interest. Even here there enter in the later terms infinities 
and convergence failures whose significance is only a little 
understood. For interactions of other fields a perturbation 
procedure is often hopeless and the problem is then one of 
enormous complexity. 

The first two chapters of the book (200 pages) review the 
properties of the classical and the quantized fields. The 
next four chapters (300 pages) discuss for the most part the 
perturbation solutions for interacting fields. The last three 
chapters (200 pages) discuss current attempts to handle the 
problems without resort to perturbation procedures. In 
every chapter new light is shed on old problems and the new 
problems are clearly stated and discussed. 

The book appears to have been excellently translated; 
the printing and binding are very fine. It is an absolute 
essential for the student or research worker concerned with 
this subject and will be found surprisingly readable by 
others—a very important book. 
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Treatise on Analytical Chemistry. Part I. Theory and 
Practice. Volume 1. Edited by I. M. KOLTHOFF, 
School of Chemistry, University of Minnesota, and 
PHILIP J. ELVING, Department of Chemistry, University 
of Michigan. With the assistance of ERNEST B. SANDELL, 
School of Chemistry, University of Minnesota. Inter­
science Encyclopedia, 250 Fifth Avenue, New York 1, 
N. Y. 1959. xxvi + 809 pp. 17 X 24 cm. Price, 
S17.50; subscription price, $15.00. 

The purpose of this Treatise, as stated in the opening 
sentence of the Preface, is " to present a concise, critical, 
comprehensive, and systematic, but not exhaustive, treat­
ment of all aspects of classical and modern analytical chem­
is t ry." I t would be difficult to name anyone who could 
bring to a project of this magnitude greater editorial com­
petence, or more experience over the whole wide field of an­
alytical chemistry, than Professors Kolthoff, Elving and 
Sandell. If in future volumes these Editors are able to 
enlist the cooperation of a group of authors as capable in 
their individual subjects as those who have contributed 
to the present first volume the ultimate success of this am­
bitious undertaking will be assured. 

It is planned to publish the Treatise in three parts, namely, 
Part I, Theory and Practice; Part I I , Analytical 
Chemistry of the Elements; and Part I I I , Analysis of In­
dustrial Products. Each of these parts will have many 
volumes, and, because it is not feasible to publish each 
volume and each Part seriatim, the various volumes of the 
three parts will be published one by one as the manuscripts 
become available to the publisher. 

The present volume is the first one of Part I; it is only the 
beginning and yet comprises 809 pages! Its nineteen chap­
ters and their authors are as follows: Methods of Analytical 
Chemistry (Ernest B. Sandell and Philip J . Elving); 
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Errors in Chemical Analysis (Ernest B. Sandell); Accuracy 
and Precision (W. J. Youden); Principles and Methods of 
Sampling (William W. Walton and James I . Hoffman); 
Elements and Compounds (James I . Watters); Atomic 
Weights (Edward Wichers); Chemical Equilibrium and the 
Thermodynamics of Reactions (T . S. Lee); Graphic Pres­
entation of Equilibrium Data (Lars G. Sillen); Electrode 
Potentials (Roger G. Bates); Concept and Determination 
of pH (Roger G. Bates); Concepts of Acids and Bases 
(I . M. Kolthoff); Acid-Base Strength and Protolysis 
Curves in Water (Stanley Bruckenstein and I . M . Kolthoff); 
Acid-Base Equilibria in Nonaqueous Solutions ( I . M . Kolt­
hoff and Stanley Bruckenstein); Complexation Reactions 
(Anders Ringbom); Mechanisms of Oxidation-Reduction 
Reactions (Frederick R. Duke); Oxidation-Reduction 
Equilibria and Titration Curves (Frederick R. Duke); 
Solubility (D. L. Leussing); Precipitates: Their Formation, 
Properties, and Purity (Murrell L. Salutsky); Equilibria 
in Precipitation Reactions, and Precipitation Lines ( J . F . 
Coetzee). 

Most of these authors need no introduction to analytical 
chemists, and several of them are familiar as authors of 
previous monographs on their subjects. That they should 
write authoritatively on their topics is, therefore, no sur­
prise . Those among these authors for whom this is the first 
venture in book writing have not only fully matched, but in 
several instances have excelled, the high standard set by 
their veteran colleagues. Perhaps it is unfair to single 
out a particular chapter, but I cannot refrain from remarking 
that I have never enjoyed reading a more lucid or more 
scholarly discussion than Professor Lee's treatment of 
Chemical Equilibrium and the Thermodynamics of Reac­
tions. 

Quite evidently much editorial skill and labor have been 
expended in weaving contributions from so many authors 
into whole cloth. The only editorial fault, which in my 
opinion is serious, is that literature references have been 
lumped together at the end of each chapter. Therefore, 
if one wants to use them he must page back and forth be­
tween the appended list and the text. In my opinion it is 
particularly important that in a reference book of this kind 
literature citations should be placed where they can be used 
most expeditiously, namely, as footnotes on each page. 

There is no index to this volume, and presumably a gen­
eral index ultimately, will be provided for each part . 

The present volume deals mainly with subjects which 
already have been treated more or less adequately in exist­
ing specialized monographs, and the same probably will be 
true for the rest of Part I . The need for Part I is thus not 
nearly as urgent as for Parts I I and I I I , and it is to be 

hoped that the volumes of these parts will soon be forth­
coming. 
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Electrolyte Solutions. The Measurement and Interpreta­
tion of Conductance, Chemical Potential and Diffusion in 
Solutions of Simple Electrolytes. Second Edition. 
By R. A. ROBIN-SON, D . S C , Ph.D., F .R . I .C , Professor of 
Chemistry, University of Malaya, Singapore, and R. H. 
STOKES, Ph.D., D.Sc, F.A.A., F.R.A.C.I., F .R . I .C , 
Professor of Chemistry, University of New England, 
Armidale, New South Wales. Academic Press, Inc., I l l 
Fifth Avenue, New York 3, N. Y. 1959. xv + 559 pp. 
14.5 X 22 cm. Price, $11.50. 
The main topics treated in the text are Conductance, 

Chemical Potential Viscosity and Diffusion in aqueous 
solutions of simple electrolytes. I t is a disappointment 
to the reviewer that very little consideration is given to 
non-aqueous solutions. Although it is true that the data 
on non-aqueous solutions of electrolytes are less reliable and 
still somewhat fragmentary, progress in this field would be 
aided by the inclusion of this subject in any modern treat­
ment of electrolytes. The book also suffers from the fact 
that some chapters are not brought up to date. For ex­
ample, there is no mention of the contribution of Samoilov 
published in 1957 on the structure of water, nor the report 
of Ackerman published in the same year on the mobility of 
the hydrogen ions. The omission of recent references may 
be in part due to arrangements with the publishers as evi­
denced by the fact that the 1958 contribution to the theory 
of ion association had to be included briefly in an appendix. 
Chapter 14 and appendix 14.3 constitute a comprehensive 
treatment of ion association. The theoretical and prac­
tical treatment of the subject of diffusion appears to be 
dealt with more thoroughly than in the other books on 
aqueous solutions of electrolytes. 

On the whole the authors have done well in presenting 
clearly the thermodynamics necessary for an understanding 
of the interactions of ions, and of ions with the solvent, in 
terms of chemical potentials. 

The extensive tables of accurate experimental data and 
functions to aid in computations are useful with the possible 
exception of Table IV of Appendix 12.1. A comparison 
with the literature and Table V raises the question of the 
reliability of these data. 
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