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the optical depth and source function
through the equations for the rate of
change of state population. The fourth
and fifth lectures treat the solution of
the coupled equations for the states
of gas and radiation. Following a dem-
onstration that a small perturbation
calculation based on the LTE con-
figuration as an unperturbed state is
inadequate, the equations for the two-
level atom are solved to display line
profiles of several atmospheric models.
The last two lectures indicate how the
more general problem containing the
continuum and additional levels may
be approached. The classes into which
the resulting spectral lines fall are
categorized according to the processes
dominating the sources and sinks of
excitation of the upper level of the
transition. This morphology, termed
"The New Spectroscopy", holds the
promise, as yet incompletely realized,
of extracting from stellar spectra all
of their clues about the atmospheres
of stars.

As shown by recent conferences on
radiation transfer, problems in radia-
tion transfer hold interest for a large
number of workers in such fields as
astrophysics, oceanography, plasma
physics and space physics. Now that
the fundamentals of the subject are
understood, this burgeoning interest
would be well served by a book in
which the subject is systematically de-
veloped, criteria for approximations
are presented, techniques are outlined,
and sample solutions are examined.
Thomas has not attempted so compre-
hensive a program. He has, however,
given a survey of the subject, with
particular attention to the structure of
the equations. Such an evaluation,
based on many years of pioneering
and participation in the field, is very
valuable.

Concisely categorized references to
the literature and a reasonable price
add to the attractiveness of the book.
Unfortunately, the style and organiza-
tion of the book do not serve the
purpose well. Perhaps due to the de-
ficiencies of committing the give and
take of lectures to print, this book
makes for hard going. The terminol-
ogy is occasionally pompous and ob-
scure; lengthy qualitative arguments
are belabored; and not a single graph
to visualize the solutions is used!

In spite of these shortcomings, this
book will amply reward the scientist
seriously interested in radiation trans-
fer with new insight into his field.

* # #
The reviewer is a member of the Gen-
eral Atomic Special Nuclear Effects
Laboratory where he has engaged in
radiation-hydrodynamic investigations.

A high-level introduction
FOUNDATIONS OF THE NON-LINEAR
MECHANICS OF CONTINUA. By L I.
Sedov. Transl. from Russian by Rebecca
Schoenfeld-Reiner. 252 pp. Pergamon,
New York, 1966. $2.50.

by Jacques E. Romain

The nonlinear mechanics of continu-
ous media (in which the deforma-
tions of the material elements are not
assumed to be infinitesimal) has been
a subject of investigation for many
years, but its systematic development
is fairly recent. The year 1962 was an
important one in this field, as it was
the date of publication of the first
two (to the reviewer's knowledge)
general treatises on that particular sub-
ject: the book under review (first edi-
tion in Russian) and A. C. Eringen's
Nonlinear Theory of Continuous Me-
dia. The two books come into com-
parison from several points of view.
Each arose from a course of lectures
by its author (L. I. Sedov is a
professor at the Moscow State Uni-
versity) ; their coverage is broadly simi-
lar, but the emphasis is definitely
different. Whereas Eringen's book is
more formal in exposition, involves
a more advanced mathematical back-
ground and goes into more detail
in particular applications, Sedov's
starts essentially from physical prin-
ciples and develops general concepts
and models rather than specific ap-
plications. This does not imply that
the treatment is elementary. Quite the
contrary, the exposition is based on
general tensor formalism in arbitrary
coordniate systems. To this purpose,
the first two chapters are devoted to
a thorough exposition of the theory
of tensors (with a systematic recourse
to base vectors) , including a detailed
presentation of nonlinear tensor func-
tions in three dimensions. The rest

98 • SEPTEMBER 1966 • PHYSICS TODAY



of die book contains a general ex-
position of the dynamic and thermo-
dynamic behavior of continuous me-
dia and the application of the theory
to die principal cases: ideal or viscous
liquids and gases (including the case
of physiochemical interactions between
the components of a mixture) , elastic
bodies, plasticity.

The exposition is remarkably clear
and to the point; the properties de-
rived are neatly stated. The book is
all the more enjoyable as the transla-
tion is very good, even though there
are occasional slips, such as (page
117) "[a tensor] is a tensor greater
by one than [another tensor]." The
reviewer feels there must be a
(minor) slip imputable to the author:
on page 47, it is stated that, in a
coordinate system coinciding with the
principal axes of a tensor Pv if the
components of another tensor P., are
Pik, then "the vanishing of one of
the components P12, P13, P2 3 means
geometrically that one of the prin-
cipal axes of the tensor P2 lies in
a plane containing two of the prin-
cipal axes of the tensor P1." The
opportunity offered by this translation
could have been taken to do away
with occasional odd notations for
cross and dot products. The book is
concluded with a good choice of ref-
erences from both Western and East-
ern literature. An index of notations
would have helped.

To summarize, the book ranks
among the best introductions to the
topic. As the author chose to refrain
from discussing the solutions of spe-
cific problems, it should be supple-
mented by specialized reading relat-
ed to the user's particular field of
interest. If the reviewer had to ad-
vise a student who is completely un-
familiar with the subject, he would sug-
gest Sedov as a first reading, and then
either Eringen for the transition to
particular problems or (if the reader
wishes to become a specialized theoreti-
cian in the field) Truesdell and Noll's
monumental "Nonlinear Field The-
ories of Mechanics" in the Hanclbuch
for Physik. For the scientist who is
already familiar with the field, Sedov's
book is good reading as a unified
and synthetic presentation of a broad
class of problems. In view of its low
price, it would be a shame for anyone
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who is interested in the topic to do
without the book.

* * #

The reviewer, a scientific advisor for the
Centre de Recherches Routieres in Sterre-
beek, Belgium, is currently engaged in re-
search on viscoelastic layered systems.

Radio astronomy report
PROGRESS IN RADIO SCIENCE 1960-
1963. VOLUME V, RADIO ASTRONOMY.
Report of Commission V during the
XIV URSI General Assembly (Tokyo,
Sept. 1963). E. Herbays, ed. 140 pp.
American Elsevier, New York, 1966.
$12.50.

by H. J. Hagger

The progress and the overall develop-
ment in radio astronomy during the
period 1960 through 1963 are reported
in this booklet. It contains the open-
ing papers to each subject in full and
a review of the discussions and die
shorter contributions. Commission V
of URSI (Union Radio Scientifique
Internationale) has always been a very
active commission and very interesting
reports have been presented at URSI
General Assemblies.

For galactic radio astronomy the in-
vestigation of die 21-cm line with the
largest radio telescopes available is of
topmost interest. Still very important,
but of lesser interest are the discrete
galactic sources and die background
radiation and its polarization. In the
first section of the booklet a good
survey is given of what has been done
in tliis field in the period under con-
sideration. In the second section both
experimental and theoretical results of
investigations of radio sources are sum-
marized. Chapters 3 and 4 report on
die quiet and the active sun respec-
tively. In the case of the quiet corona
the resolving power of the radio in-
struments is inadequate, and in this
field much work has to be done in the
future for a better understanding of
solar physics. In the case of the ac-
tive sun the radio spectrum has been
extended down to 25 MHz. In our
days of space explorations with
manned or unmanned spacecraft the
radio astronomy of die moon and of
the planets has gained in importance.
Moon, Venus, Mars are under radar
observation to measure the exact dis-
tances from the earth and to gain more
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