mendable coherence and complete-
ness is achieved in this book.

The book is written clearly and
graphically and should be a valuable
reference to radiation scholars and
workers. It remains, however, a
scholarly work and would require
practical design supplements for de-
signers and mission planners. This
need is not to its detriment, as other
sources and applications of this
source should provide these supple-
ments. It is nevertheless a ‘“must’’
reference work for any activity, aca-
demic or applied, having reference
to or relevance to the nuclear radia-
tion environment in space.

S. H. Turkel (BS and MS, physics,
mathematics and education) is a
membey of the technical staff, North
American Rockwell Corporation,
Space Division; he is presently con-
cerned with communications statel-
lites, specifically, a tracking and
data relay saiellite system. He is a
fellow of the American Association
for the Advancement of Science
and a member of the Amevican Insti~
tute of Aevonautics and Astronautics,
the Amevican Physical Society, the
Amevican Astronautical Society, and
the Operations Research Society.

Mathematical Methods in Nuclear
Reactor Dynamics

Authors Ziya Akcasu, Gerald
S. Lellouche, and
Louis M, Shotkin

Publishey Academic Press Inc.

Pages 460

Price $22.00

Reviewers T. F. Parkinson and

S. K. Loyalka

The potential customers for this
book are, according to the dust cover,
¢, .. research workers and graduate
students in nuclear engineering and
. . . engineers who design control
systems for nuclear reactors.”” The
book is derived from lectures de-
veloped by Professor Akcasu and
should serve as a suitable text for
a graduate level course in reactor
dynamics. A very thorough treat-
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ment of dynamics based on the point-
reactor model is presented. The
textual material in six of the seven
chapters is supplemented by prob-
lems which enhance the pedagogical
value of the book,

The authors first discuss the neu-
tron transport equation and then
derive the various model kinetic
equations in a consistent and clear
fashion. The simple model equations
are treated in considerable detail
and a very lucid presentation of the
problems which can be solved ex-
actly is given in Chaps. 1, 2, and 3,
Chapter 4 is devoted to approximate
solutions of the point kinetic equa-
tions without feedback and again the
treatment is clear and easy to follow,

The authors begin with the de-
velopment of feedback models in
Chap. 5, and the final two chapters
contain a detailed analysis of linear
and nonlinear stability. Various sta-
bility criteria are developed and are
then used to study the feedback mod-
els,

While this book gives a very thor-
ough mathematical treatment of the
point reactor kinetics, its usefulness
as a text is somewhat limited by the
constraints of the point model. A
very cursory discussion of the phys~
ical aspects of actual reactors is
given and no space is devoted to the
use of digital or analog computation-
al techniques. No mention is made of
the effect of photoneutrons on kinet-
ics, and the topics of space-depen-
dent effects and noise analysis are
not covered. Since the usual one
semester graduate course in reactor
dynamics should cover these topics
also, it is likely that this book should
be used in conjunction with other
works (e.g., recent books by Stacey,
Mohler and Shen, Hetrick, Weaver,
Ash, Schultz, etc.). .

There are a few typographical
errors in the book but these did not
appear excessive, Very good refer-
ence lists with entries as late as
1970 are given at the end of each
chapter,

In summary, this book will un-
doubtedly prove useful as a text in
the area of reactor dynamics; it
should also serve as a convenient
reference for engineers concerned
with reactor stability and control.

S. K. Loyalka is an assistant pro-
fessov of nuclear engineerving at the
University of Missouri-Columbia.
He took his graduate work in nuclear
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engineeving at Stanfovd Universitly
where he veceived the PhD degree in
1967. Following his graduate studies,
he joined the staff at the University
of Missouri-Columbia. Duving the
period 1969-1971, Professor Loyalka
was a visiting scientist at the Max
Planck Institut filr Stromungsfor-
schung. He teaches classes in reac-
tor kinetics, tvansport theory, and
mathematical methods in engineer -
ing. His vesearch intevesis ave in
the aveas of reactor analysis and the
applications of transpovt theory to
ravefied gases. T. F. Pavkinson is
professov and chairman of nuclear
engineeving at the University of Mis-
souri-Columbia. Following graduate
work in physics at the Univevsity of
Vivginia, he worked for seven years
for E. I. du Pont de Nemours and
Company at the Savannah River Lab-
ovatory. He taught in the Depariment
of Nuclear Engineeving Sciences at
the University of Florida from 1960
until 1967 when he joined the staff at
the University of Missouvi-Columbia.
His vesearch and teaching inierests
are in the aveas of veactov physics
and neutvon spectrometry.

The Fermi Surfaces of Metals

Author Arthur P. Cracknell
Publisher Harper & Row (1972)
Pages 283

Price $11.25

Reviewer Richard A. Young

The study of the Fermi surface
provides one of the most sensitive
methods of determining the one-elec-
tron energy levels (band structure)
of metals. Furthermore, a know-
ledge of the Fermi surface provides
a spring board for a more complete
understanding of the thermal, elec-
trical, and magnetic properties of
metals. In this monograph Profes-
sor Cracknell reviews the present
level of our understanding of the
Fermi surface in elemental metals.

The book is organized into two
parts. In Part I the Fermi sur-
faces of what the author calls s
and p block metals are discussed.
These metals consist basically of
those elements for which only the
outermost s and p orbital valence
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