
the heat exchanger. Since both are
interested in the same vehicle, one
may assume that each would want
to know at least the basics of the
other's field.

Pedersen here performs the valua-
ble service of providing the means
for this cross-education of specialists.
Nuclear Energy in Space will not
teach a specialist too much in his own
specialty, but it gathers together the
basics of all specialties within or
bordering on the field of providing
energy in space (with emphasis on
nuclear energy) and presents them in
one place for study.

Chapters are presented, not only
on the primary nuclear energy supply,
but on auxiliary supplies, on electri-
cal power generation from heat and
light energy, on advanced propulsion
methods (including electrical propul-
sion) , on materials to be used in
construction, and even on the space
environment itself.

The book is also appropriate for
an introductory course on energy
sources in a curriculum on space sci-
ences or on nuclear engineering.

Plasma Kinetic Theory. By D. C. Mont-
gomery and D. A. Tidman. 293 pp. Mc-
Graw-Hill, New York, 1964. $11.50.
Reviewed by Howard Chang, Stanford
Research Institute.

During die past decade the plethora of
books on plasma physics, the disci-
pline rich in theoretical concepts of
dubious applicability, has been pub-
lished. (About forty by the latest
count in Books in Print.) Most of
them are elementary in the sense that
a highly idealized model of the plasma
is used so that particle-orbit theory
and a fluid description of the com-
plex and multitudinous phenomena
occurring in the plasma are adequate.
Using nothing beyond material usual-
ly covered in undergraduate courses
in mathematics and physics, an elegant
formulation of plasma physics has
been developed. This permits detailed
visualization of wave propagation in
plasmas, their damping, transport
phenomena and what is supposedly oc-
curring in microwave devices, con-
trolled fusion machines, and in outer
space. Unfortunately, the elaborate
and beautiful edifice of elementary

plasma physics is an exercise in in-
tellectual gymnastics, or to be more
charitable, applied mathematics.

Plasma Kinetic Theory represents a
quantum jump in difficulty from, the
existing books on plasma physics. It
treats a classical plasma, which is an
electron gas moving through a uni-
form smeared-out, positive, immobile
background and in which the number
of electrons in a sphere of Debye
radius is large compared to one. On
the whole, the plasmas considered are
unbounded and uniform, and quan-
tum effects are completely neglected.
The authors take the logically tenable
position that the Boltzmann equation,
properly modified and interpreted,
contains all the answers to the ques-
tions one would ask about processes
occurring in such an idealized me-
dium. To proceed from this lofty level,
the reader must have had graduate
level courses in classical mechanics,
statistical mechanics, electromagnetic
dieory, and a modern course in ad-
vanced calculus. Familiarity with the
results of elementary plasma physics
on the level of Spitzer's classic, Phys-
ics of Fully Ionized Gases, would be
helpful but is not imperative.

In Part I (34 pages) a bridge be-
tween the older literature on plasmas
and modern kinetic theory is estab-
lished. Boltzmann's equation is de-
rived, and it is shown why a cavalier
and simple-minded use of Boltzmann's
equation on a plasma will yield mean-
ingless results. This leads naturally to
a good discussion of the Fokker-Planck
equation and relaxation times.

In Part II (73 pages) the so-called
BBGKY hierarchy of equations for the
reduced distribution functions, fs, is
developed and discussed in detail. By
use of the Mayer cluster expansion,
so fruitful in the study of a neutral
gas, the key concept of the correla-
tion function is introduced and used
to solve the hierarchy approximately.
Landau's classic discussion of the Vla-
sov or correlationless kinetic equation
and its generalization for a many-com-
ponent plasma are given.

In Chapter 6, Bogolyubov's seminal
hypothesis that the fs evolve on three
distinct time scales—the initial, kinetic
and hydrodynamic stage—is used to
solve the chain of equations for fs

by using a powerful and elegant

method due to Dupree. The excellent
work of Guernsey and the Princeton
Group are discussed, and a whole
chapter is devoted to discussing the
properties of the Balescu-Lenard Ki-
netic Equation, the plasma analogue
of the Boltzmann equation for molec-
ular gases at low density. Fluctuations
are treated by paraphrasing a paper
due to Rostoker.

In Part III (139 pages) selected ap-
plications of kinetic theory are made.
It is shown how all the results of
elementary plasma physics are recov-
ered as special cases of this more gen-
eral formulation. Thus, waves in cold
plasmas, waves in hot plasmas in a
magnetic field, nonlinear phenomena,
shocks, and instabilities are treated
briefly. A whole chapter is devoted to
some techniques for singular integral
equations of a type which recurs in
plasma physics a la Muskhelishvili, fol-
lowed by one on radiation. In the
last chapter, the existence of the world
of experimental reality is finally ac-
knowledged by a brief consideration
of ionic sound waves, incoherent scat-
tering by the ionosphere, and com-
puter experiments.

This is a useful and important book.
Students interested in plasma kinetic
theory will find it much easier to read
than the original papers which are
listed in the reference. Of course, they
will eventually have to read the litera-
ture because the present theory is cap-
able of treating a more complex
model—ions of finite mass, plasmas in
strong magnetic fields, and quantum
plasmas. It will undoubtedly form the
basis for advanced courses in plasma
physics for sometime until a better
book is written. It is definitely not
for beginners, who should study Spit-
zer or Longmire's Elementary Plasma
Physics.

The faults of Plasma Kinetic Theory
are minor. It shows signs of being
hastily written. The editing of the
book is ramshackle and resulted in
numerous stylistic errors. It would
have been more readable if a glossary
were provided. Its value as a text-
book would have been greatly in-
creased if problems had been provided
giving examples for the text material,
extending or supplementing the prin-
ciples set forth, or anticipating de-
velopments to follow later.
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