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brief description of how they can be
prepared, followed by a discussion of
some of their physical properties. In
chapters 3-7 the description is clear-
ly from an experimenter's point of
view, although theoretical explana-
tions are given for some of the experi-
mental results.

Although the authors suggest that
the book could be used in a senior
undergraduate or first-year graduate
course, it appears to be too specialized
for any of the general courses that
form the core of most curricula. On
the other hand, the book may seem to
be of marginal interest to someone
who already has some knowledge of
the field. However, it does cover a
large number of issues in one-dimen-
sional physics that hitherto could be
found only in reviews, conference
proceedings or specialized articles. It
also may serve as a good starting point
for physicists, chemists or materials
scientists unfamiliar with the field.

JORGE V. JOSE
Northeastern University
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A. Theodore Forrester
Wiley, New York, 1988. 325 pp.
$41.95 he ISBN 0-471-62557-4

Large Ion Beams is an outgrowth of
undergraduate courses A. Theodore
Forrester taught during his tenure as
a professor of physics and electrical
engineering at UCLA. The book rep-
resents the first text devoted exclu-
sively to the physics of ion-beam
generation and extraction from high-
intensity ion sources, subjects not
covered in detail in elementary classi-
cal electrostatics, electrodynamics or
introductory plasma physics courses.
While a number of books have been
written on high-intensity ion sources,
these texts in general have not had
the detailed, pedagogical style used by
Forrester and therefore are not suit-
able for classroom use. This book goes
a long way toward meeting the long-
standing need for an introductory
text on the subject that is suitable for
undergraduate training. It should be
a welcome addition to the libraries of
teaching institutions as well as to
those of graduate neophytes and expe-
rienced ion-source physicists.

The book is sensibly structured,
with chapters devoted to the follow-
ing topics: space-charge phenomena;
collisionless plasmas; collisional ef-
fects; positive-ion extraction and ac-
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celeration; propagation of highly
space-charge-dominated ion beams;
ion-source cathodes; and the taxon-
omy of positive-ion sources, negative-
ion sources and surface-ionization
sources. The chapters are divided
into logically ordered subtopics. Sev-
eral self-contained derivations, or-
dered according to progressive phys-
ical complexity in terms of assumed
initial conditions, are provided. Thus
readers not only see the effect of each

initial condition on the final result,
but also reinforce their mathematical
skills through repetitive calculation.
For example, Forrester introduces
the subject of space-charge effects
within an ion beam by solving Pois-
son's equation for space-charge flow
between simple parallel-plate elec-
trodes for the initial injection condi-
tions of a zero velocity, a constant
velocity and a Maxwellian velocity
distribution.
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The first five chapters chronicle the
fundamentals of space-charge flow,
collisionless plasma formation, the
effects of collisions within a plasma,
and ion-beam extraction and trans-
port as set forth by such pioneers in
ion-source and ion-beam physics as
Irving Langmuir, Clement Child, Da-
vid Bohm and Meghnad Saha, as well
as more contemporary contributors.
The remaining chapters cover more
technological aspects of positive- and
negative-ion sources, including a com-
plete chapter on cathodes of plasma-
discharge sources. Individual chap-
ters are devoted to cesium surface
ionization sources and to descriptions
of a limited number of low-mass,
plasma-discharge positive- and nega-
tive-ion sources. Problem sets at the
end of each chapter are designed to
illustrate particular physical con-
cepts, as well as to challenge the
student's understanding; the appen-
dix contains a complete set of solu-
tions to these problems.

Forrester was an innovative practi-
tioner of ion-source physics. This
book will serve as lasting testimony to
his numerous and prodigious contri-
butions. Certainly anyone interested
in studying the physics of high-inten-
sity ion sources and space-charge-
dominated ion beams will find this a
valuable book.

G. D. ALTON
Oak Ridge National Laboratory
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