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an exception only in the U, S. and a few other highly
industrialized countries with low population density
and low birth rate. Concerning the second he shows that
the most accessible sources of coal, oil, ores, and
minerals are being consumed and not replaced. The
situation is spelled out in some detail. Take sulphur as
an example: “The end of inexpensive sulphur produc-
tion by the Frasch process is now in sight, . , , By the
end of another two decades it is likely that the greater
part of our own supply will be derived from pyrites and
from smelter fumes. Long before another century has
passed it is likely that a large fraction of the world’s
sulphur requirement will be met by extracting the
element from calcium sulfate, large deposits of which
are widely distributed throughout the world. Costs in
terms of money and in terms of energy will be con-
siderably higher than at present. But the basic raw
material will last indefinitely.”

Energy sources are the crux of the natural resources
problem, since with enough energy virtually any chemi-
cal process can be carried out. Our use of coal and oil
is expanding rapidly, and all known reserves are apt to
be consumed within a few hundred to a few thousand
years. In principle atomic energy and solar energy could
provide a great deal more power than is now being
consumed for an indefinite period, but the technical
problems involved in doing so are very great,

Brown concludes, however, that the technical prob-
lems could be overcome as he sums up in the following
words: “In our survey of the situation in which man
now finds himself we see that, although our high-grade
resources are disappearing, we can live comfortably on
low-grade resources. We see that, although a large frac-
tion of the world’s population is starving, all of hu-
manity can, in principle, be nourished adequately. We
see that, although world populations are increasing
rapidly, those populations can, in principle, be stabilized.
Indeed it is amply clear that, if man wills it, a world
community can be created in which human beings can
live comfortably and in peace with each other. But it
is equally clear that the achievement of this condition
will require the application of intelligence, imagination,
courage, unselfish help, planning, and prodigious effort.”

The alternatives which he presents to such a success-
ful outcome are twofold. On the one hand poor man-
agement and the tremendous destruction of A- and H-
warfare may erase the gains of the past three centuries,
returning mankind to an agrarian culture at a low sub-
sistence level. On the other hand the technical problems
may be solved with the establishment of an absolute
authoritarian technocracy in which personal freedoms
are sacrificed in the interest of the common material
well-being. No one will like Brown's assertion that
relapse to an agrarian culture is the most probable, the
development of an authoritarian technocracy the next,
and the successful solution, while possible in principle,
the least likely. This is the challenge which he presents,
and no one can seriously deny that it is a very real one,
deserving the most careful study and the most resolute

action.

The Physics of the Stratosphere. By R. M. Goody,
187 pp. Cambridge University Press, New York, 1954
$5.00. Reviewed by R. B. Lindsay, Brown University,

Recent rocket research has lent more than academic
interest Lo investigations of the nature of the uppe
atmosphere of the earth. This volume, one in the valy
able series of Cambridge Monographs on Physics, i
particularly welcome for summarizing in brief but very
readable form our present knowledge of that region of
the atmosphere now known as the stratosphere, which ex.
tends from approximately 10 kilometers to 75 kilp-
meters above the surface. The author is a meteorological
physicist well known for his interesting studies of the
transfer of radiation through the atmosphere,

The book is intended not primarily for the profes
sional geophysicist but rather for the general physicist
who wishes better acquaintance with material outside
his special field. The writer goes to some pains to point
out the difficulties inherent in research in a domain in
which controlled laboratory experiments are largely
out of the question and in which even approximate
measurements involve large scale techniques and con
siderable theorizing. In spite of this, it is made clear
that the amount of useful and reliable information
which has recently been gained about the upper al-
mosphere is gratifyingly large.

Main emphasis is laid on the stratospheric chemical
composition, temperature distribution, dynamical struc
ture and radiation balance, There is, to mention but &
single example, an interesting comparison of the sound
refraction method with high altitude rocket techniques
in the measurement of temperature, with on the whole
satisfactory agreement. With respect to composition,
much attention is paid to the ozone problem, so im-
portant for atmospheric absorption. The author's own
specialized interests are well-reflected in a thorough
chapter on radiation. Rather briefer consideration i
given to the hydrodynamics of the stratosphere (winds
and turbulence).

The wide scope of physical techniques and concepts
which enter into this important branch of geophysits
should make the book attractive to all physicists,

Sommerfeld's Optics

A few years before his death in 1951 Arnold Sommer-
feld completed work on the six volumes of his Lectures
on Theoretical Physics, four of which have already been
published in this country. Another volume, Optics (383
pp.; Academic Press, New York, 1954; $6.80), has now
been translated by Otto Laporte and Peter A, Moldauer.
As in the case of the earlier volumes, it should find its
greatest employment at the first-year graduate student
level. The topics covered are reflection and refraction of
light from the viewpoint of electromagnetic theory, the
optics of moving media and sources, the theory of
dispersion, crystal optics, and an extended treatment of
diffraction. A final chapter deals with the design of
various optical instruments, Cerenkov radiation, and
further material on the theory of diffraction.
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