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science for a Marxist scientist, accord-
ing to Graham, is the first law: that
quantitative increases of some ele-
ment result at certain points in quali-
tative new properties. Add heat to
water and the result is a qualitatively
new phenomenon—steam. Mind is
not matter in motion, but an entity
that contains new properties that
emerge at higher orders of complexity
of matter than can be found at the
atomic level. Graham correctly points
out that a dialectical materialist must
be antireductionist. He should be
committed to the view that psychology
is not reducible to biology, nor biology
to chemistry, physics or a combination
of the two.

I hope that my brief summary will
not leave the reader with the impres-
sion that Graham's book is weak on
details. For a historian Graham ex-
hibits an impressive knowledge of
science, philosophy and sovietology.
But in spite of his mass of interesting
data, the evidence for the thesis that
dialectical materialism influenced
the direction of Soviet research in
science remains inconclusive. I hope
Graham's groundbreaking study will
encourage future historians and phi-
losophers of science to provide more
detailed studies of individual scien-
tists who were committed to the
philosophy of dialectical materialism.

EUGENE LASHCHYK
La Salle University
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Plasmas are central to a number of
existing and developing technologies.
Although much has been written on
high-temperature fully ionized plas-
mas, which are relevant to fusion
research, comparatively little is avail-
able on low-temperature plasmas.
Kinetics of Nonequilibrium Low-Tem-
perature Plasmas ameliorates this de-
ficiency by providing extensive consi-
deration of the fundamental colli-
sional and radiative processes that
underlie the plasmas used for such
applications as lasers, plasma chemis-
try, and plasma deposition and etch-
ing of thin films. These applications
make use of the special properties of
low-temperature nonequilibrium
plasmas, such as the capability of
producing population inversions of
atomic and ionic states or of enhanc-
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ing the generation of chemically reac-
tive species. The predominance of
neutral atoms and molecules, com-
bined with the attendant myriad of
excited states, makes low-tempera-
ture plasmas very complicated. Un-
derstanding their kinetics is essential
to improving and extending their
applications.

The book begins with an introduc-
tory chapter on basic plasma phenom-
ena, including Debye shielding, equi-
librium conditions and transport.
The succeeding chapters go on to
develop the theme of the book: the
elementary collisional and radiative
processes that exist in low-tempera-
ture nonequilibrium plasmas, and the
kinetics that result. The kinetics of
the population of excited states, ioni-
zation and recombination are consid-
ered in detail. One interesting and
very useful chapter is on radiative
transport. Radiation trapping, which
is often important for weakly ionized
plasmas, is thoroughly discussed.
The electron energy distribution func-
tion is derived with the relevant
inelastic processes included. The fi-
nal chapters include brief treatments
of transient effects in nonequilibrium
plasmas and of the kinetics of molecu-
lar plasmas.

The book gives a useful understand-
ing of the fundamental processes that
govern low-temperature nonequilibri-
um plasmas. As such, it would be of
value for developing a collisional-
radiative model of a plasma or for
quantitative spectroscopy. The lack
of an index is unfortunate; however,
the book contains useful appendices.

A number of topics of practical
importance are covered only cursorily
or not at all. Topics such as sheath
effects and plasma-material interac-
tions, which are important in, for
instance, reactive-ion etching, are
clearly beyond the scope of this book.
Also, very little attention is given to
radiofrequency plasma excitation:
No specific discharge configurations
are discussed.

The book would be a useful refer-
ence text for a graduate course in the
fundamentals of low-temperature
plasmas; the rather abbreviated deri-
vations would make it difficult to use
the book as the primary text. The
authors make extensive use of energy-
space diffusion models to discuss the
kinetics of excited states and ioniza-
tion-recombination. In doing so they
provide an excellent physical picture
for the onset of the departure from
equilibrium in terms of competition
among processes. Although the ana-
lytical techniques the authors discuss
can be quite useful, they largely
neglect the more powerful numerical

methods of analysis, which are now
relatively easy to implement with the
wide availability of computers.

There is much current interest in
gaining a better understanding, thor-
ough diagnostics and modeling, of the
plasmas used in various technological
applications. Despite some shortcom-
ings, Kinetics of Nonequilibrium Low-
Temperature Plasmas makes an im-
portant contribution toward achiev-
ing this objective.

JOSEPH L. CECCHI
Princeton University

Loser Analytical
Spectrochemistry

Edited by V. S. Letokhov
Adam Hilger, Bristol, UK
(US dist. Taylor and Francis,
New York), 1986 [1985].
412pp. $109.00 he
ISBN 0-85274-568-0

Laser Photoionization
Spectroscopy

Vladilen S. Letokhov
Academic, San Diego, Calif.,
1987. 353pp. $57.50 he
ISBN 0-12-444320-6

Photoacoustic and
Thermal Wave
Phenomena in
Semiconductors

Edited by A. Mandelis
North-Holland, New York,
1987. 480pp. $75.00 he
ISBN 0-444-01226-5

The Institute of Spectroscopy of the
USSR Academy of Sciences, located in
Troitsk, outside Moscow, was estab-
lished in 1968, and since its inception
researchers there have been engaged
in the development of new techniques
of laser spectroscopy. Important re-
sults have been achieved in fields such
as hole-burning spectroscopy, laser
detection of single atoms and mole-
cules, and laser cooling of atoms.
They have had particularly impres-
sive successes in ultrahigh-resolution
and ultrasensitive spectroscopies.
Based on their successes they have
developed analytical methods that use
photoacoustics, induced fluorescence
and multiphoton resonance coupled to
other techniques such as gas chroma-
tography or mass spectrometry.

Laser Analytical Spectrochemistry,
edited by Vladilen S. Letokhov, direc-
tor of the institute, contains eight
separately authored chapters pre-
senting tutorial reviews of several
laser analytical techniques that were
developed at the institute. The book
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