
Mossbauer scattering) and x rays in ra-
dioactive decay may seem superficial
to the experts, but I believe they pro-
vide a good perspective for the begin-
ner.

The most useful chapter of this ex-
perimentally oriented book may be the
one that introduces basic laboratory
techniques: x-ray tubes and sources
(including accelerators), spectrometers,
filters (including Ross's "balanced fil-
ters"), detectors, fluorescence yields
and radiation dosimetry. There is a
minor error in an otherwise excellent
introduction to the proportional coun-
ter. Figure 4.14 shows the counter
anode wire isolated from the high volt-
age lead by a misplaced blocking ca-
pacitor.

A selective chapter-by-chapter bibli-
ography leads the reader quite pain-
lessly into more specialized reviews
and research papers from 1896 up to
1971. Five appendices give basic refer-
ence data in a convenient form.

WINTHROP W. SMITH
University of Connecticut

Storrs

Nuclear Power Plant
Design Analysis

A. Sesonske
486 pp. NTIS. US Dept. of Commerce,
Springfield. Va.. 1973. S10.60

Nuclear electric power is beginning to
emerge as a significant and mature
technological industry. The industry
has had some severe growing pains,
and there are more to come. Public
attention is increasing rapidly, amid
debates about safety and environmen-
tal effects. Meanwhile, the demand
for graduate nuclear engineers is great-
er than ever.

Alexander Sesonske has written a
nuclear-engineering textbook of unique
breadth and scope, encompassing nu-
clear-power economics, reactor heat-
transfer engineering, nuclear-analysis
methods for reactor-core design, reac-
tor safety and methods for system de-
sign (including the interplay of eco-
nomics, materials limitations, safety
considerations, and uncertainties).

This book evolved from material
used in design-oriented nuclear-engi-
neering courses at Purdue University.
It is intended to fill the gap between
the engineering-science type of text-
book and the "real world" of the prac-
ticing engineer. It will be very useful
ii senior-level or graduate design
courses in nuclear engineering. A grad-
uate physicist or a practicing engineer
without some background in nuclear
reactors may find this book difficult to
digest, at least without extensive sup-
plementary reading.

Sesonske is already widely known for
his other textbooks in nuclear engi-
neering. In this book, he has tried to
condense a five-volume set into one
volume. The resulting loss of depth is
partially compensated by abundant
references, but in many places the
book reads more like a handbook than
a textbook. Undefined symbols appear
in several equations, and there is some
unexplained jargon (such as "spoiled
core." "lethargy group," "age ap-
proach," "alpha search"). Another
drawback, for which the author apolo-
gizes, is the incomplete updating; the
most recent reference to the "loss-of-
coolant accident" is dated 1968, and
the discussion of the fuel configuration
in high-temperature graphite reactors
is obsolete. Projections of costs, made
at the time the first three chapters
were written, are incongruous today.
Projections of power demand, and of
its allocation among various types of
energy- sources, are also outdated.

The discussion of safety analysis,
though somewhat dated, is generally
good and well balanced. The author
might have amplified his comments
(page 300) about "mechanistic ap-
proaches and nonmechanistic assump-
tions which are not always consistent."
There is much lively controversy today
about the proper role of Maxwell de-
mons in setting design constraints and
safety limits.

This book, which could have been
improved by more careful editing and
updating, is nevertheless a major con-
tribution to the literature of nuclear
engineering. The collection of materi-
al from such a broad area and its inte-
gration into a unified approach for en-
gineering design is extremely valuable.

DAVID L. HETRICK

The University of Arizona
Tucson

Applications of Laser
Raman Spectroscopy

S. K. Freeman
336 pp. Wiley, New York, 1974. $17.50

A more meaningful title of this book
for readers of PHYSICS TODAY would have
been "Applications of Laser Raman
Spectroscopy to Organic Chemistry."
It does not mention applications to
solid-state physics nor to problems in
molecular physics. It is in the tradi-
tion of treatises like K. W. F. Kohl-
rausch's Der Smekal-Raman Effekt
(1931), James Hibben's The Raman
Effect and Its Chemical Applications
(1939) and Lionel Bellamy's The In-
frared Spectra of Complex Molecules
(1958), though it is not nearly so com-
prehensive as the earlier works (about

300 references in all compared with
2000 in Hibben and a similar number
in Bellamy's 1958 edition). Part of
this is due to the short lifetime of laser
Raman spectroscopy in organic chem-
istry (about six years), but it must also
be said that the book does not compare
with the earlier works in depth.

The author is an organic chemist by
training and he has clearly directed
this volume to the experimental chem-
ist. The introduction gives a general
account of Raman spectroscopy in
qualitative terms that would not ap-
peal to physicists. There follows a
brief survey of experimental methods
(mainly the details of preparing chemi-
cal samples for spectroscopic study)
that is the best feature of the work.
The remainder of the text consists of
a survey of the relationships between
Raman frequencies and the chemical
subgroups from which organic mole-
cules are constructed. There are good
chapters on the Raman spectra of poly-
mers and biological materials, and a
concluding one on the remote detection
of air and water pollutants by Raman
techniques.

RICHARD C. LORD
Massachusetts Institute of Technology

Cambridge

Nuclear Physics

M. G. Bowler
420 pp. Pergamon. New York, 1973.
$18.00

As the outgrowth of teaching nuclear
physics at Oxford for the last ten years,
M. G. Bowler has written a very good,
basic introductory text for a first se-
mester of nuclear physics either at the
advanced-undergraduate or beginning-
graduate student level. A good one se-
mester of quantum mechanics is cer-
tainly a necessary and probably a suffi-
cient prerequisite for the scope of this
text.

The text makes no claim to being a
complete encylopedia for nuclear phys-
ics. It is not. Instead it concentrates
on the fundamental properties of nu-
clei and their decays, examining in
depth the roles of angular momentum
and isospin. Fermi's golden rule forms
the backbone of the book and Bowler
uses it as the starting point for the dis-
cussion of various nuclear decays and
their various transition probabilities
and selection rules. Nuclear reactions
are also approached in this way, with
the emphasis in this area on quantum
mechanics in the two-body problem,
barrier penetration, structure reso-
nances and partial-wave analysis.

There is virtually no discussion of
topics such as direct reactions and nu-
clear models, so that this text is cer-
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tainly not suited for a one-semester
survey course on nuclear physics.
(There is just too much that is of in-
terest in modern nuclear physics that
is not covered here.) However, the rig-
orous introduction to the properties
and decays of nuclei provided by this
text should be a very strong and very
useful foundation for a subsequent se-
mester on nuclear models and reaction
mechanisms.

Finally, I would like to commend the
author for his choice of modern, up-to-
date (mostly late 1960's and 1970's)
references and experimental data for
examples and illustrations in his text.

P.D.PARKER
Yale University

New Haven, Connecticut

Introduction to Electron
and Ion Optics

Poul Dahl
147 pp. Academic, New York, 1973.
$10.50

The development of improved devices
for producing beams of charged parti-
cles, especially low-energy monoener-
getic beams, and in energy-analyzing
such beams, has produced significant
advances in electron- and ion-scatter-
ing measurements and in surface ana-
lytic instruments such as ESCA (x-ray
photoelectron spectroscopy). These
developments have benefited from, and
in turn inspired, corresponding devel-
opments in charged-particle optics.

This small book gives a good intro-
duction to electron and ion optics that
is suitable either for an introductory
course (a set of problems is included
but no solutions provided) or as a
jumping-off point for those who would
delve seriously into electron/ion optical
design. Being an introduction, the
book does not bring the reader up-to-
date on the important literature of the
field nor does it give much information
on how to go about designing lens sys-
tems for beam formation and beam
transport. Nevertheless, the book con-
tains much that the serious user of
charged-particle optics must know, and
that is not contained in other books.

In his treatment of electrostatic and
magnetic lenses and analyzers Poul
Dahl consistently uses a matrix formu-
lation. Such matrices are very useful
—I have used them for many years
both in hand and computer calcula-
tions. Dahl treats lenses primarily to
the first order together with a very
brief description of third-order aberra-
tions. He gives data for only one elec-
trostatic lens, and these data are of
poor quality compared to what is re-
cently available.

The very important concept of beam
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This field-emission electron energy analyzer has a resolution of 20 meV for electrons
of 2000 eV. From C. E. Kuyatt and E. W. Plummer, Rev. Sci. Inst. 43, 108 (1972).

emittance is employed to describe the
structure of a beam of particles and is
used consistently in the treatment of
particle analyzers and particle sources.
He does clearly explain the conserva-
tion of emittance and the use of emit-
tance diagrams.

Perhaps the strongest attribute of
the book is its extensive discussion of
charged-particle analyzers—both elec-
trostatic and magnetic. Dahl dis-
cusses the properties of many types of
analyzers together with a very clear ex-
position of the effect of source emit-
tance on the resolving power and trans-
mission. He shows that preretardation
can increase either the resolving power
or the source emittance, a concept that
has been much used in practice but
finds its way into a book on charged-
particle optics here for the first time.

The book closes with a useful discus-
sion of the effects of space charge on
beam formation and transport, both for
flat and round beams. The author
correctly points out that to form space-
charge limited beams it is often neces-
sary to decelerate a beam formed at a
higher energy.

Despite its omissions, there is
enough good material in the book to
merit its purchase by anyone with a se-

rious interest in charged-particle op-
tics.

CHRIS E. KUYATT
National Bureau of Standards

Washington, D. C.

Nuclear Research
Emulsions II: Particle
Behavior and Emulsion
Applications

W. H. Barkas
462 pp. Academic, New York, 1973.
$36.00

At last, the second volume of the trea-
tise on nuclear research emulsions by
the late Walter Barkas (heralded on
the fly-cover of the first volume pub-
lished in 1963) has appeared. Al-
though the appearance of the book is
undoubtedly belated, it does present to
the reader a detailed and authoritative
account of the many uses to which nu-
clear emulsions have been put in phys-
ics, and other subjects too, by a man
who was among the leading protago-
nists of the nuclear-emulsion technique
as a very accurate and quantitative in-
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