when the optical thickness of the sys-
tem is not small in some frequencies.
Hence, in general, the determination
of the local state of the gas at
some point z requires knowledge of
1, (z, 6), the intensity of radiation with
frequency y making an angle ¢ with
the z-axis, which in turn depends on
the state of the gas in a large region
surrounding the point z. The author
calls this situation “nonlocally con-
trolled.” Determination of the state of
the system now requires self consistent
global solutions of the microscopic ki-
netic equations for the interconnected
state of the gas and the radiation field.
How to attempt to do this using the
experimental information  obtained
from observing I. at the surface of
the atmosphere is the main content of
the book.

The book consists of seven lectures:
“Aim and structure of spectroscopic
diagnostics”; “Empirical methodology
for specifying the observational state”;
“Theoretical approach to the interme-
diate parameters”; “The small-perturba-
tion vs. the general rate-process ap-
proach to the non-LTE configuration
for a diffuse radiating gas”; “The radi-

ative transfer problem for atmospheric
self-emission”; “Relation of the local
energy content of the gas to its spec-
troscopic state”; and “The new spec-
troscopy.”

I found the book very instructive
and, on this score, would recommend
it highly to physicists interested in do-
ing research in this field. (Warning:
as a physicist working in nonequilib-
rium statistical mechanics, I found the
constant use of the word “nonlocal”
somewhat confusing. After all, even in
LTE the temperature is nonlocally
controlled.) I heartily wish I could say
that I found the book easy or pleasant
reading. Unfortunately, I did not. The
style, which might have been clear in
oral presentation, is generally very
complex, so complex in fact that I
frequently found it impossible to de-
cide just what the author had in mind.
Fortunately, there are exceptions to
this rule. The bibliographical notes
give a concise historical review, with
acid comments, of the development of
the subject. There is no general index.

JoeL L. LEBOowITZ
Belfer Graduate School of Science,
Yeshiva University

Chemistry of Natural Products Series

The Chemistry of the Vitamins. S. F.
Dyke. Interscience (Wiley), New
York, 1965. x + 363 pp. Illus. $10.

This book covers in a relatively com-
prehensive and satisfactory manner
what its title indicates. Included are
the borderline substances, lipoic acid,
the essential fatty acids, and myoinosi-
tol as well as eight individual vitamins
and five vitamin groups (vitamins By,
vitamins A, vitamins D, vitamins E, and
vitamins K). A short introductory
chapter is concerned mostly with no-
menclature. A total of about 950 ref-
erences are cited at the ends of the
individual chapters.

Unfortunately, from my viewpoint,
real advances in the area of vitamins
will not depend on more and more
refined knowledge of their chemistry.
Rather we need to know much more
about their biological functioning and
their interrelationships and to have
quantitative information about vitamin
requirements. The author has unavoid-
ably introduced some of this biochem-
ical material, and unfortunately, it is
not of the highest order. He says, for
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example, “It is unlikely that all the
vitamins have been discovered and
much effort is being devoted to nutri-
tional research at the present time.” Al-
though a categorical denial would not
be justified, the statement suggests a
misconception about the present status
of the situation. He also states that
“The normal adult requires about 3250
units per day of Vitamin A.” The pres-
entation of this figure does not take
into account the fact that, for 13 years,
Mead, Johnson, and Company offered
a $15,000 prize to anyone who would
determine the Vitamin A need of hu-
mans; there were no takers. Mead,
Johnson would have been satisfied with
a value expressed with one significant
figure. In a number of places the au-
thor speaks of the production of vita-
mins by intestinal bacteria, but he does
not mention this in connection with
the requirements of humans for vita-
mins K. (Healthy adult mammals are
generally considered to have all their
vitamin K needs supplied by this
means.)

These matters lie outside the subject
of this book—that is, the chemistry of

the vitamins. On the strictly chemical
phases, I have no sound basis for chal-
lenging the author’s competence. I did
not attempt to detect typographical er-
rors, but they appear to be few.

ROGER J. WiLLIAMS
Clayton Foundation Biochemical
Institute, University of Texas

Atomic Physics

The Theory of Electron-Atom Colli-
sions. G. F. Drukarev. Translated
from the Russian edition (1962) by
S. Chomet. J. B. Hasted, Translation
Ed. Academic Press, New York,
1965. xii + 161 pp. Illus. $6.50.

In recent years there has been an
almost explosive development in the
experimental and theoretical study of
atomic collision phenomena at relatively
low energies of impact. This has arisen
partly because of the requirements for
knowledge of the rates of a wide variety
of collision processes in high tempera-
ture plasma physics, atmospheric phys-
ics and astrophysics, direct conversion
of heat to electricity, and the study of
lasers. Among the various phenomena
are many that are concerned with the
collisions of electrons with atoms, a
subject which is still attractive in that
it offers greater scope for detailed theo-
retical analysis than most others.

The appearance in a good translation,
of a book such as that written by Dru-
karev, devoted to describing the present
state of this analysis, is therefore very
welcome. The author is at pains to apol-
ogize for not presenting a fully compre-
hensive account and for the fact that
by the time the book has appeared it
is already a little out of date. Neither
apology is necessary. It remains im-
portant to present interim surveys even
of rapidly expanding fields—there is
always a strong tendency for those
involved to miss seeing their own work
in a larger context. Equally well, the
book gains by not attempting to be
too comprehensive. On the other hand
it contains a great deal of general col-
lision theory and a large part of the
major theoretical applications to elec-
tron impact with atoms.

The first two chapters give rather
concentrated but still thorough accounts
of scattering theory, including varia-
tional methods and dispersion relations
among other topics normally dealt with.
Although these chapters are not easy
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