ing energy through a small area, and
current interruption leads to large
inductive voltages. Although I would
have liked to see the idea expounded
more completely in astrophysical con-
texts, its importance overshadows the
lack of clarity with which it is set forth.
Among other of Alfvén’s original ideas,
the book presents the critical velocity
for ionization and the ambiplasma or
matter-antimatter plasma. In these
cases the story is the same: good ideas,
obscure presentation.

This book well merits reading. The
great originality of Alfvén’s physical
insight is evident despite the weakness
of his presentation. He has, ironically,
lived up to Kadomtsev's dictum, which
he quotes: “When rigor appears to
conflict with simplicity, simplicity is
given preference.” For rigor read clar-
ity, and for simplicity read originality.

RusseLr M. KuLsrup
Plasma Physics Laboratory
Princeton

Intermolecular Forces:
Their Origin and
Determination

G. Maitland, M. Rigby, E. Smith,

W. Wakeham

616 pp. Oxford U.P., New York, 1981 $74.00

Statistical mechanics seeks to describe
the dependence of both the thermodyn-
amic and transport properties of a
system upon the forces between its
constituent molecules. This procedure
divides itself naturally into two steps.
The first step is the determination of
the forces between the constituent mol-
ecules; the second step is the calcula-
tion of the properties of the system.
Since the thermodynamic properties of
many systems appear to be insensitive
to the details of the intermolecular
forces, most investigators ignore the
question of the origin and determina-
tion of the intermolecular forces.
The study of intermolecular forces,
however, cannot properly be separated
from the calculation of the properties of
the system, because ab initio quantum
methods are feasible only for molecules
containing a small number of electrons.
As a result, semi-empirical methods
involving the adjustment of param-
eters to fit observed thermodynamic
and transport properties are necessary.
Not since the publication, some 25
years ago, of the classic text by Joseph
0. Hirschfelder, Charles F. Curtiss, and
R. Byron Bird, The Molecular Theory of
Gases and Liguids, has an attempt
been made to cover the entire field of
intermolecular potentials and their re-
lation to the properties of gases, liquids
and solids. The need for such an
attempt is clear. There has been con-
siderable progress in the theory of
liquids over the past 25 years. The

Lennard—Jones potential is no longer
regarded as an adequate intermolecu-
lar potential, at least for the inert
gases. In addition, dramatic progress
in the theory of liquids has occurred in
this period. Geoffrey C. Maitland,
Maurice Rigby, E. Brian Smith, and
William A. Wakeham, who have made
important contributions in the field of
intermolecular forces, have succeeded
admirably in covering this broad field
in their recent book, Intermolecular

Forces: Their Origin and Determina-
tion.

The book covers recently developed
spectroscopic and scattering tech-
nigues in detail, with a treatment that
is self-contained and clear. Develop-
ments in the theory of liquids during
the past 25 years, such as computer
simulations, perturbation theory, and
integral equations based upon the Orn-
stein-Zernike equations, appear clear-
ly and concisely. In fact, the treatment
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is detailed enough to provide a good
introduction to the field.

The theory of the properties of imper-
fect gases has not advanced greatly
since the appearance of the book by
Hirschfelder, Curtiss and Bird. The
main advance has been in computation
made possible by large digital comput-
ers. Much of this work, for example,
the calculations of fourth and fifth
virial coefficients, has not enlarged our
knowledge of intermolecular forces,
and so the authors cover it only briefly.

The authors explore the relation
between the properties of solids and
intermolecular forces. Here the ad-
vances in the past 25 years have been
computational rather than theoretical.

They conclude their book with a
survey of the present status of knowl-
edge of the intermolecular forces, not
only of simple molecules such as the
inert gases, but also of complex mole-
cules such as water, where there is
much yet to be done.

Maitland, Rigby, Smith, and Wake-
ham are to be congratulated for prepar-
ing this welcome volume. It should be
in any good institutional library. Al-
though the price is steep, [ also recom-
mend this volume for the personal
libraries of all those interested in
intermolecular forces and their rela-
tion to the properties of gases, liquids
and solids.

DoucrLas HENDERSON
IBM Research Laboratory
San Jose

Fusion Research:
Vol. 1, Principles;
Vol. 2, Experiments;
Vol. 3, Technology
T. Dolan

855 pp. Pergamon, New York, 1982. $120.00
cloth, $75.00 paper

Research on thermonuclear fusion has
entered a new era with the first oper-
ation of the Tokamak Fusion Test
Reactor (TFTR). This machine, as well
as several others with similar operat-
ing parameters, is expected to demon-
strate the scientific feasibility of fusion
in the next few years and to set the
stage for work on fusion engineering
facilities and reactor prototypes. The
knowledge required for the design,
construction and operation of these
devices will come from many diverse
fields. In Fusion Research Thomas
Dolan describes the state of the art in
the many branches of fusion physics
and engineering in a form useful to
both students and professionals.

The first volume, Principles, intro-
duces the physics of fusion plasmas.
Dolan gives few lengthy derivations,
emphasizing instead the presentation
of results. Sections on Coulomb colli-
sions and atomic radiation lead to
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development of a point reactor model
which is used to discuss power balances
for a number of reactor types. Next
come several chapters on plasma fun-
damentals, which suffer slightly from
the condensation of material and a
confusing arrangement of some topics.
For example, Dolan derives macroscop-
ic fluid equations before he presents
Debye shielding, quasineutrality or sin-
gle-particle orbits. Fortunately he pro-
vides numerous example problems (in
all chapters) to help clarify material for
the reader. The remaining chapters,
on plasma confinement, heating, and
diagnostics, are comprehensive and
clearly written.

The second volume, Experiments, dis-
cusses a large number of magnetic and
inertial-confinement concepts. It in-
cludes chapters on ICF targets, drivers
and chambers. Some theory of the
equilibrium, stability, and transport
properties of these devices appears,
along with experimental parameters
achieved in the latest generation of
machines. Because some sections of
this volume depend on material pre-
sented in Principles, these two volumes
should be used together.

The final volume, Technology, covers
the engineering aspects of fusion re-
search, with sections on vacuum sys-
tems, magnets, plasma purity and fuel-
ing, materials problems, blankets and
shielding, environmental effects and
fusion-fission hybrids. Dolan discusses
theory, design requirements, and oper-
ation of fusion subsystems. Because
the material here does not depend
heavily on earlier sections and Dolan
provides most of the essential back-

ground material, this volume can be
understood independently of the oth-
ers. This volume gives a clear picture
of the current state of fusion techno-
logy, where problems exist, and the
research that is being carried out to
solve them.

Each chapter closes with an exten-
sive list of references broken down by
subject. In addition, there are problem
sets suitable in difficulty for senior
undergraduates in the Principles and
Technology volumes (Chapters 1-10
and 19-28).

Fusion Research is comprehensive,
well-researched and timely. It would
be a valuable addition to the library of
anyone interested in fusion.

BrADLEY J. MicKLICH
Princeton University

Collected Scientific Wokrs
of A. D. Sakharov

D. V. Chudnovsky, G. V. Chudnovsky,
D. ter Haar, eds.
303 pp. Dekker, New York, 1982, $27.50

This volume brings together for us in
the West writings that display the full
power and range of Andrei Sakharov’s
brilliant research achievements in
theoretical physics. Sakharov is widely
recognized, particularly in the West, as
the father of the Soviet hydrogen bomb
and as a moral leader in the search for
peace, progress, and basic freedoms.
Until recently we have known less
about Andrei Sakharov the scientist.
The editors of this volume, David and
Gregory Chudnovsky and Dirk ter
Haar, themselves distinguished math-

—

The Tokamak Fusion Test Reactor at the Princeton Plasma Physics Laboratory, which
achieved its first plasma in December 1982 (see PHYSICS TODAY, March, page 17). Fusion Ae-
search, reviewed here, discusses this and other fusion devices.



