
two-particle problem. Recent develop- 
ments such as the existence of cuts 
are discussed and the effects of these, 
as well as other theoretically possible 
singularities in the angular momentum 
plane, on high-energy scattering. The 
possibility of "elementary particles" of 
conventional field theory being Regge 
poles is also treated. 

The phenomenology of what the 
author cheerfully admits is the most 
naive application of the Regge pole 
hypothesis to high-energy scattering is 
described by B. M. Udgoankar (Tata 
Institute). The possibility of using 
Regge ideas in the low-energy pion- 
nucleon system is also discussed. 

A detailed model for very high- 
energy reactions in which very many 
particles are produced is presented by 
S. Fubini (Universita degli Studi di 
Padova). The relation between this 
approach and Regge ideas is explained. 

What is perhaps the most elaborate 
dispersion theoretic attack extant on 
the low-energy pion-nucleon system is 
very coherently discussed by J. Hamil- 
ton (University College, London). All 
of the intricacies of this problem are 
carefully revealed, and the rug cover- 
ing 10 years of dirt is raised. 

One of the most appealing ideas to 
grow out of dispersion theory, although 
the idea is actually much older, is that 
all so-called elementary particles are 
composites of each other. This idea is 
refreshingly presented by F. Zachar- 
iasen (California Institute of Technol- 
ogy). The possibility of symmetries- 
for example, charge independence of 
strong interactions-emerging from self- 
consistency requirements is explained 
by simple, quantitatively unreliable, 
model calculations. 

R. Blankenbecler (Princeton Univer- 
sity) addresses himself to the problem 
of hoW one may hope to do actual 
computations in the real world of 
strongly interacting particles.. He de- 
scribes a formalism which is an elabo- 
ration of the so-called determinental 
approach to scattering problems. This 
D-(determinant) matrix theory has 
considerable formal beauty and is at 
least in theory free of some of the 
complications encountered in other cur- 
rent approaches. 

After a slightly pretentious introduc- 
tion, C. Lovelace (Imperial College, 
London) describes his own version of 
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connection between various approxi- 
mate treatments, in which the true 
three-particle states are roughly repre- 
sented as one particle and a resonating 
pair treated as a particle, and the exact 
formulation is discussed. At the end 
of the article the reader is assigned a 
number of exercises which might be 
completed by the time of the next 
summer school session on the present 
topic. 

This is a good and useful book for 
both students and advanced workers 
in the field. 
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Organic Chemistry 

Solvolysis Mechanisms. Edward R. 
Thornton. Ronald, New York, 1964. 
viii + 258 pp. Illus. $7. 

The study of solvolysis reactions has 
received a great deal of attention from 
organic chemists in recent years. The 
mechanisms of these reactions, among 
the simplest we know about from a 
gross viewpoint, are exceedingly subtle 
when the fine points are critically 
examined. Classical organic techniques 
often prove inadequate and recently 
such approaches as investigations of 
linear free-energy relationships and 
isotope effects have been used to bring 
more evidence to bear on the subject. 
However, the story is far from com- 
plete, and the use of additional physi- 
cal techniques, such as relaxation 
methods, will probably be required 
before the final answers are known. 

Thornton's book, a volume in the 
"Modern Concepts in Chemistry" se- 
ries, is not a review work but a dis- 
cussion, and a rather successful one 
at that, of the important concepts gen- 
erated by the investigation of simple 
solvolysis mechanisms. The various 
theoretical treatments involved are, in 
general, well integrated with the clear 
and quite readable qualitative discus- 
sions. The recent literature is used ex- 
tensively, and particularly good lists of 
references, which are placed at the end 
of each chapter, give suggestions for 
further reading. Two chapters, one 
dealing with isotope effects and an- 
other with the more classical mecha- 
nistic aspects, are especially good, al- 
though it is regretable that a fuller 
discussion of nonclassical carbonium 
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ions was not included. In another chap- 
ter the author gives a good discussion 
of linear free-energy relationships and 
other aspects of the study of reaction 
rates, and, in a fourth chapter, he 
deals with the theory of reaction rates 
and molecular orbital theory. This last 
chapter is the weakest portion of the 
book. Thornton introduces the theories 
at the simplest level, but then pro- 
gresses rapidly to more advanced levels 
in a way that is not entirely satis- 
factory for the more advanced student 
or for the beginner. The portion on 
molecular orbital theory, although im- 
portant to the subject of the book, 
seems out of place because very few 
results are ever discussed in terms of 
the theory. 

The objections raised should not be 
considered particularly serious. The 
author obviously is well acquainted 
with the subject, and, in general, he 
presents the material very well. It is 
suggested in the preface that this book 
may be useful as an introduction to 
theoretical organic chemistry. Al- 
though I feel that there are better 
choices available for this purpose, 
Thornton's book is highly recom- 
mended as a perceptive discussion of 
the many aspects of physical organic 
chemistry involved in the study of 
solvolysis mechanisms. 

STUART W. STALEY 

Department of Chemistry, 
University of Maryland 

Statistics and Biology 
Stochastic Models in Medicine and 

Biology. Proceedings of a symposium 
(Madison, Wisconsin), June 1963. 
John Gurland, Ed. University of 
Wisconsin Press, Madison, 1964. xvi 
+ 393 pp. Illus. $6. 

The inherent variability in almost 
all biological data strongly suggests 
that probabilistic techniques are re- 
quired to derive the maximum infor- 
mation from them. Stochastic models 
are required for the elucidation of 
many phenomena in the life sciences, 
and indeed theoretical models seem to 
have appeared and proliferated with 
only the slenderest motivation from 
experiments. This volume, the proceed- 
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ings of the Wisconsin symposium, is a 
good sample of current research; it 
illustrates not only the scope of such 
research, but also the large fluctuations 
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in quality and relevance to the real 
world. 

Many fields are represented by the 
papers in this volume. N. Arley dis- 
cusses, perhaps too briefly, the results 
of his long collaboration with experi- 
mentalists in the field of carcinogenesis. 
J. Neyman and E. L. Scott describe a 
model for epidemics which takes into 
account spatial migration. Stochastic 
processes in genetics are discussed in 
papers by S. Wright, S. Karlin and J. 
McGregor, and by W. J. Schull and 
B. R. Levin. These papers range from 
a historical account by Wright and an 
account of the transition between dis- 
crete and continuous genetic models by 
Karlin and McGregor to a description 
of a simulation program by Schull and 
Levin. Other participants discuss statis- 
tical models for the evaluation of bio- 
logical data, the application of game 
theory to certain psychological experi- 
ments, a possible mechanism for bio- 
logical clock mechanisms, a historical 
account of early stochastic models in 
epidemic theory, an attempt at an ab- 
stract classification of catalytic proc- 
esses, and a statistical study of arterio- 
sclerosis. 

It is probably too early to offer an 
evaluation of the place of stochastic 
methods for biological problems. Their 
role in genetics is certainly well estab- 
lished. However, it is usually orders of 
magnitude simpler to develop a mathe- 
matical model than to perform the ex- 
periments necessary to verify it. The 
work reported in this book should not 
be judged as pure mathematics, but 
rather as an attempted elucidation of 
natural phenomena. As such, much of 
the work seems very far from the 
goal. 

GEORGE H. WEISS 
National Cancer Institute, 
National Institutes of Health 

Analytical Techniques 
Microwave Scanning Antennas. vol. 1, 

Apertures. R. C. Hansen, Ed. Aca- 
demic Press, New York, 1964. xviii 
d- 442 pp. Illus. $16. 

The editor, Robert C. Hansen, has 
assembled outstanding contributors for 
his two-volume treatise Microwave 
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J. F. Ramsay), optical scanners (R. C. 
Johnson), radio telescope antennas 
(Hsien Ching Ko), and large radomes 
(J. A. Vitale). 

A welcome feature of this new ad- 
dition to the antenna literature is its 
devotion to the intensely practical 
without sacrifice of mathematical rigor. 
The extensive mathematical develop- 
ments, however, belong to the engineer 
who desires to understand as well as 
to solve his antenna problems rather 
than to the scientist who is preoccu- 
pied with the theory of radiating sys- 
tems. This emphasis on analytical 
techniques makes the volume a power- 
ful tool for those working on new 
problems as well as for those inter- 
ested in understanding the solution of 
past problems. 

In developing their several subjects, 
the authors demonstrate that in re- 
cent years the antenna art has indeed 
become much more of a science-or 
perhaps that antenna science has been 
given more engineering effectiveness 
through analytical sophistication. In 
the chapter on optical scanners, for 
example, more than half of the refer- 
ences are to work done during the 
last 8 years. In many cases, however, 
the basic concepts date back to the 
inventive war years or earlier, some- 
times predating the earliest reference 
in the text by 10 to 15 years or more. 

Volume 1 represents the best and 
most complete treatment that I have 
seen on its subject. Thus, chapter 1 fol- 
lows a general treatment of aperture 
theory with detailed treatments of aper- 
ture distributions and of pattern syn- 
thesis and supergain. Chapter 2 treats 
reflectors, feeds, and reflector-feed sys- 
tems for a variety of purposes, be- 
ginning with Hertz and ending with 
space applications. Chapter 3 describes 
the many ingenious inventions that 
have resulted from the application of 
optical principles to achieve the scan- 
ning of directive beams, an uphill fight 
owing to the limited number of wave- 
lengths in any reasonable microwave 
aperture. Chapter 4 deals with the 
functions of a radio telescope and the 
nature of its received signal, as well 
as with the means of achieving high- 
resolution steerable apertures, a variety 
of interferometer techniques, and pos- 
sible designs of the future. Chapter 5 
concerns itself with large radomes, 
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space applications. Chapter 3 describes 
the many ingenious inventions that 
have resulted from the application of 
optical principles to achieve the scan- 
ning of directive beams, an uphill fight 
owing to the limited number of wave- 
lengths in any reasonable microwave 
aperture. Chapter 4 deals with the 
functions of a radio telescope and the 
nature of its received signal, as well 
as with the means of achieving high- 
resolution steerable apertures, a variety 
of interferometer techniques, and pos- 
sible designs of the future. Chapter 5 
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trical design. Volume 1 not only pro- 
vides an adequate development of its 
subject, but prepares the way for vol- 
ume 2, Arrays, which will treat aspects 
of the subject in which recent advances 
promise spectacular future accomplish- 
ments. 

LESTER C. VAN ATTA 

Lockheed Missiles and Space Company 

Mathematics 

The New Mathematics Dictionary and 
Handbook. Robert W. Marks. Ban- 
tam Books, New York, 1964. 186 
pp. 95?. 

Inexpensive reference books in 
mathematics are certainly needed, but 
The New Mathematics Dictionary and 
Handbook almost completely disap- 
points the hopes raised by statements 
made on its cover and in its preface. 
The reader is promised answers to 
"every kind of question about mathe- 
matics .... explanations for all the 
puzzling terms .... practical working 
information .... the most advanced 
areas of the new mathematics .. 
biographies of the most important 
mathematicians from Euclid to Ein- 
stein. . ." Instead he gets a hodge- 
podge of information and misinforma- 
tion, obsolete terms (for example, 
aliquot part), incorrect definitions (for 
example, see the definition of asymp- 
tote), uneven coverage of both classical 
and "modern" terminology, and no 
coverage of nonelementary mathe- 
matics. Sciolism shades into quackery 
in the area of contemporary biography. 
Only one living mathematician is men- 
tioned (Godel), but three pages are 
devoted to the biography and alleged 
mathematical discoveries of the engi- 
neer R. Buckminster Fuller who has 
added nothing to mathematical knowl- 
edge and belongs in a list of what 
De Morgan called "paradoxers" rather 
than in one of mathematicians. 

Since the author of this book is not 
one of them, mathematicians need feel 
responsible only for leaving such a 
gap in the literature. But this book 
will add nothing to the reputations of 
the publisher or of the two science 
editors whose endorsements were pre- 
sumably written without sufficient ex- 
amination. 
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