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stances and hence apply only in part to other coun-
tries. They incidentally show that science is interna-
tional and universally applicable only as long as it is
not invaded by lawyers, economists, or politicians.

The individual chapters of Kerntechnik start with an
introduction, proceed to discuss the subject matter in
some detail and then cite the literature for more ad-
vanced studies. The style is quite uniform, the cross
referencing done carefully, and the index is complete.
In short, it is a handbook in the best German tradition.
To the reviewer's knowledge, no similar one-volume
work exists in English. It is therefore recommended to
anyone interested in nuclear power, student or experi-
enced worker, for whom German does not form an un-
surmountable potential barrier.

From Nucleus to Universe: A Course of Selected
Lectures in Physics and Astronomy (Nuclear Research
Found. Summer School for Science Teachers, U. of
Sydney, Jan. 1960). Edited by S. T. Butler and H.
Messel. 335 pp. Shakespeare Head Press Pty. Ltd.,
Sydney, Australia, 1960. 84s. Reviewed by Frank Op-
penheimer, Boulder, Colo.

AS broad in scope as its title suggests, From Nucleus
• to Universe is a collection of lectures that was

given as a course for high-school science teachers at
the University of Sydney during the winter of 1960.

The lectures do not constitute a unified and organ-
ized course but they present an up-to-date summary of
a variety of fields. The book contains lectures by a
dozen different authors. There are, however, four out-
standing articles: "The Universe and its Origin" by
George Gamow, "The Observational Basis for Stellar
Evolution" by Bart Bok, "The Origin of the Solar Sys-
tem" by T. Gold, and "The Interior of the Earth" by
A. A. Day. In addition there are articles on stellar in-
terferometry, thermonuclear research, cosmic radiation,
auroras, meteors, and a final article on Antarctic IGY
research.

The series starts with a summary of atomic and nu-
clear physics. This summary is very sketchy and would
almost certainly not accomplish its purpose of making
the following lectures any clearer to readers who are
completely unfamiliar with these fields, unless supple-
mented with additional discussion of the subject.

I have found high-school students to be almost uni-
versally intrigued by astronomy and cosmology and
with the history and structure of the earth. In fact
these subjects frequently provide a much better mo-
tivation for learning about the basic principles of phys-
ics and chemistry than do the more familiar objects
and gadgets which are usually described in elementary
science texts. The selection of articles in From Nu-
cleus to Universe, although not suitable for high-school
students, can therefore provide stimulating useful back-
ground material for the teachers. I believe that the
book would be most useful in connection with insti-
tutes for high-school teachers at which the articles
could be discussed and explained. The book will prob-
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ably find its greatest usefulness when used for the pur-
pose for which the lectures were originally given; as
supplementary, somewhat advanced, material for high-
school teachers who are taking part in the many cur-
rent in-service, summer, and academic-year institutes.

The articles contain up-to-date thinking and observa-
tions and techniques and these necessarily involve ideas
and concepts that will be unfamiliar to most high-school
teachers, but which can be elucidated by additional ex-
planation. One finds sentences which will certainly not
be at all clear without some amplification.

In a discussion of the 21-cm neutral hydrogen line
Bok says of the ground state, "It possesses no regular
'fine structure' but does have 'hyperfine structure'. . . ."

Twiss, in discussing the intensity interferometer,
writes, "The differential time delay from the star
around the two channels must be small compared with
the inverse post detector band width rather than the
inverse predector band width as in the Michelson type
interferometer."

Gamow can say, "Now if we begin to expand the
volume adiabatically all wave lengths will increase in
proportion to R. . . . Remembering Wien's displace-
ment law for black body radiation we can write. . . ."

And Watson Munro writing on thermonuclear reac-
tions will assert, "In the first half cycle the gas is
heated to perhaps 200 000 °K within 0.1 /x sec; brems-
strahlung radiation corresponding to a temperature of
10 million °K has been emitted."

These sentence fragments are of course more cryptic
out of context than in the book. They are included in
this review merely to document the statement that the
lectures contain material that will be obscure to high-
school teachers unless supplemented by additional class
room or lecture discussion.

On the whole the articles are clearly written and
exciting.
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