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Toward the end of 1956, when the 
closing of the Suez Canal by Egypt 
had caused some uncertainty in the 
world Situation, a group of scientists 
met at the Lawrence Radiation Lab­
oratory, Livermore, California, to 
discuss the possible use of nuclear 
explosives to construct another canal 
in a more friendly country. The 
activities of this group led the 
USAEC to establish, in 1957, the 
Plowshare program for the develop­
ment of peaceful uses for nuclear 
explosives. 

Although the original plan for 
constructing an alternative to the 
Suez Canal was discarded, earth 
moving and excavation have remained 
the major, but not exclusive, inter­
ests of the Plowshare project. It is 
in this area that nuclear explosives 
seem to offer the greatest economic 
potential. Other possible applica­
tions for nuclear explosions are to 
shatter underground rock formations 
for stimulating gas release, to break 
rock for mining purposes, and to 
heat deposits of oil-bearing sands 
for the recovery of petroleum. In 
addition to their use in projects of 
economic significance, there are a 
number of applications of nuclear 
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explosions that are of purely scien­
tific interest. These include mea­
surements of neutron cross sections 
as a function of energy, utilizing 
time-of-flight techniques, the pro­
duction of new isotopes of heavy 
elements, and studies in seismology. 

In The Constructive Uses of 
Nuclear Explosions, the authors de­
scribe the basic ideas, both theoret­
ical and practical, of the Plowshare 
program. The format is derived 
from the lecture outline of courses 
on the subject taught at the Univer­
sity of California, at its Berkeley 
and D a vis campuses, mainly to 
seniors and graduate students in 
civil and nuclear engineering and in 
physics. It is to readers in these 
general categories, as well as to 
practicing engineers of va r i ou s 
types, that the book is directed. 
Some knowledge of phYSiCS, chem­
istry, and mathematics is assumed, 
but not of the phenomena associated 
with nuclear explosions. 

The book starts with a short but 
adequate outline of the effects of 
nuclear explosions and their possible 
uses. This is followed by a chapter 
entitled" Aspects of Energy Trans­
fer," which covers a variety of 
topiCS, including the derivation of 
the simple gas law equation from 
kinetic theory, at one extreme, to a 
discussion of the Liouville theorem 
and the Thomas-Fermi atom model, 
at the other. In the reviewer's 
opinion, it might have been to the 
reader's advantage if the treatment 
had been restricted to those areas of 
energy transfer that find direct ap­
plication in the remainder of the 
book. One of the main problems 
arising in connection with the peace­
ful uses of nuclear explosions is to 
make sure that there are no hazards, 
either to human beings or to eco­
logical systems, from radiations as­
sociated with such explosions. This 
matter is discussed in some detail, 

and the authors conclude that "from 
all the information we can gather, 
dangers from radioactivity are not 
of a limiting nature in the construc­
tive use of nuclear explosives." 

The longest chapter in the book is 
appropriately concerned with Plow­
share tests and the phenomena as­
sociated with underground nuclear 
explOSions. The results of numerous 
experimental explosions are de­
scribed and correlated with theoret­
ical mod e 1 s, thus per mitt in g 
predictions to be made for many 
situations of possible interest. This 
is followed by a chapter on the use 
of nuclear explosives for various 
earth-moving projects, such as the 
construction of canals and harbors. 
It is of interest in this connection 
that, contrary to the practice in the 
United S tat e s, engineers in the 
U.S.S.R. often use conventional high 
explosives for large-scale excava­
tions in a manner similar to that 
proposed in the Plowshare program. 
Since the cost of the cheapest chem­
ical explosive is $120/ton TNT equi­
valent, compared with $35 to 30 
cents for nuclear explosives, de­
pending on the particular yield, the 
use of the latter would appear to be 
especially attractive. The next chap­
ter describes possible industrial 
uses of nuclear explOSions, other 
than earth moving, and finally, there 
is a short section on the scientific 
applications of nuclear explosions. 

Although physicists and chemists 
may be somewhat disappointed in the 
relatively brief treatment of the 
scientific uses of nuclear explOSions, 
engineers will find a surprising 
amount of valuable information in 
this book. In recent years there has 
been a growing interest among civil, 
mining, and petroleum engineers, in 
particular, in the potential applica­
tions of nuclear explosives. The 
book under review will provide them 
with the necessary background for 
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understanding the possibilities as 
well as the problems involved. How­
ever, one problem does not appear 
to be mentioned: Before nuclear 
explosives can be used for earth­
moving projects on a large scale, 
some modification of the nuclear 
test-ban treaty will probably be re­
quired, and this may not be easy to 
achieve. 
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This book presents the proceed­
ings of the conference celebrating 
the 75th anniversary of the Cal­
ifornia Institute of Technology in 
Pasadena, California, October 25-27, 

1966, with an added preface by Lee 
A. DuBridge. In all, there are fifteen 
papers by outstanding authorities in 
various areas of physical, biological, 
and social SCience, as well as educa­
tion and technology, together with a 
panel discussion on the sub j e c t 
"What are the Urgent Problems?" 

There is no pretense of evenness 
in the coverage of various frontiers 
of knowledge, but the choice of topics 
and author-speakers is excellent. 
Each chapter gives a fine summary 
of recent advances and the current 
status of a particular field, and in 
some cases there is also a very pen­
etrating and thought-provoking dis­
cussion of f u t u r e problems and 
possibilities. I found particular in­
terest in the discussions of the rela­
tionship between modern biology and 
the problems that may confront our 
Civilization. For example, Profes­
sors Sinsheimer and Bonner suggest 
that it may soon be possible to 
separate male-producing from fe­
male-producing sperm and thereby 
allow parents to choose the sex of 
their children. How will society wish 
to use this possibility? 

This book contains many specula­
tions of similar developments with 
far-reaching consequences. 

Kenneth S. Pitzer (PhD California, 
1937) has won distinction in educa­
tion, science, and government. Dr. 
Pitzer is President of Rice Univer­
sity and serves as a Director of the 
Federal Reserve Bank of Dallas, a 
Director of the American Council on 
Education, and as a Trustee of the 
Rand Corporation, the Carnegie 
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From 1949 to 1965, he served with 
the U.S. Atomic Energy Commission, 
first as Director of the Division of 
Research, then as Member and 
Chairman of the General Advisory 
Committee. A member of the Presi­
dent's Science Advisory Committee, 
he has received numerous honors 
recognizing his contributions to mo­
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being the American Chemical So­
ciety's Priestley Medal for 1968. 

BOOKS OF INTEREST 
From American Elsevier 

REACTOR DYNAMICS AND CONTROL 

State Space Techniques 

Lynn E. Weaver. Presents recent advances in modern control theory and 
their applications in nuclear dynamics control. Reviews mathematical 
concepts on which the state variable approach is based and problem 
formulation. Various reactor models are discussed, and optimal control 
is considered with application to optimal reactor control for various 
performance indices. A new approach to reactor control, termed state­
variable-feedback design is introduced and specific examples of design 
given. 

317 pages. 

THERMAL STRESS TECHNIQUES IN 
THE NUCLEAR INDUSTRY 

Z. Zudans, Tsi Chu Yen, and W. H. Steigelmann. 

1968 $15.00 

A well-organized and readable book useful either as a text or as a 
reference for workers in the field. Gives theory, examples, illustrations 
and detailed procedures required for the full understanding and solution 
of problems in the nuclear stress field. 

605 pages. 1965 $20.00 
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