
University of Oklahoma, he was a con
sulting geologist who found some oil 
fields for others (but not for himself), 
he organized the Oklahoma Geological 
Survey, he was geologist for the Na
tional Park Service, and most important, 
he trained men who were successful 
when measured by the criteria of their 
colleagues. At times, he was doing all 
these things at once, at times separately, 
and he found time to publish 260 
papers, write 572 reports on oil prop
erties, and complete 251 reports for the 
Park Service! 

Like many others, Gould was born, in 
1868, in a log cabin in Ohio and grew up 
in a dugout on the Kansas prairie. And 
like hundreds of others, he had tough 
going to get through school. But the 
chance hearing of a lecture on geology 
determined his future, and he left no 
stone unturned, literally, to complete 
his education in this field and to pursue 
it usefully all his life. 

While it is not clear whether Gould 
developed his book from a journal or 
from a diary, we know that geologists 
are great note-takers and file-keepers, 
and we may, thereby, trust the historical 
data. Some readers may feel that 
Covered Wagon Geologist is not great 
literature, but it is better than average 
and will certainly hold a reader's in
terest. This is fundamental stuff in the 
history of North American geology, 
even though it is somewhat provincial. 
I am grateful to Gould for his story, 
but even more grateful to a group of 
Oklahoma geologists who helped insure 
its publication. 

V. L. VANDERHOOF 

Santa Barbara Museum of Natural 
History, Santa Barbara, California 

Hanclbiich der Physik. vol. 41 , part 1, 
Nuclear Reactions 2, Theory. S. 
Fliigge, Ed. Springer, Berlin, 1959. 
vii + 580 pp. Illus. DM. 145. 

Gregory Breit (Yale University) and 
his collaborators—M. H. Hull, Jr., J. S. 
Mcintosh, and R. L. Gluckstern—are 
the authors of the articles in this vol
ume of the new Handbuch der Physik. 
As is well known, Breit has played an 
important role in the development of 
the theory of nuclear reactions. We 
note his early work on charged par
ticle reactions and, of course, his deri
vation, with E. Wigner, of the justly 
celebrated Breit-Wigner formula; this 
formula not only has proved to be 
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fundamental for the analysis of ex
perimental results on resonance reac
tions, but its publication also initiated 
(simultaneously with N. Bohr) the im
portant concept of the compound 
nucleus. This volume, like all Breit's 
work, is a careful, detailed, yet stimu
lating exposition of the subject; its 
approach is very strongly based on 
physical insight with a great deal of 
attention being paid to classical or 
semiclassical formulations. 

The first and longest article, en
titled "Theory of Resonance Reactions 
and Allied Topics" (pages 1-407), is 
by Breit. Its main purpose is twofold: 
(i) the more or less qualitative under
standing of resonance reactions and 
(ii) the derivation and application of 
the Wigner R matrix theory. In the 
first category, we place his section B, 
"Elementary viewpoints and simpler 
models," which includes a discussion 
of resonances for central field two-body 
encounters, of his schematic model for 
the many channel situation, and an 
interesting semiclassical discussion. In 
section C, the Wigner development is 
given a very full treatment, and all 
details required for its use are included 
as far as I can see. Section D deals 
with a variety of topics: the optical 
model, stripping reactions, alpha par
ticle decay, and heavy particle reac
tions. 

Even in an article as long as this, it 
is inevitable that a number of topics 
are not included or are only briefly 
mentioned. These include the statistical 
theory of nuclear reactions (the Wig
ner statistical R matrix is briefly dis
cussed) the theory of direct interaction 
(stripping and pickup are given a very 
detailed analysis), and gamma ray 
processes in resonance reactions (the 
dipole emission probability is calcu
lated on the basis of the schematic 
model). Finally for the reader who 
may miss Breit's explicit mention of it, 
Breit's V is double the usual one. 

The second article, "Coulomb Wave 
Functions" (pages 408-465), (written 
with M. H. Hull, Jr.) is a full and ex
tremely useful summary of the various 
properties and approximation for these 
functions which are so important for 
the discussion of charged particle re
actions. A complete list of all the avail
able tables as of 1958 is given. 

The third article (written with J. S. 
Mcintosh) is entitled "Polarization of 
Nucleons Scattered by Nuclei" (pages 
466-495) . It deals with this subject in 
terms of the von Neumann statistical 

matrix and for the most part uses the 
methods of Wolfenstein. Scattering by 
spin 1/2 nuclei of spin 0 and spin 1/2 
particles is considered in detail. 

The fourth and final article (written 
with R. L. Gluckstern) is on Coulomb 
exitation (pages 496-558) . The clas
sical and quantum mechanical treat
ments are both discussed. 

This volume is an important addi
tion to the literature on nuclear reac
tions. It is fundamentally a review but 
differs from many reviews in that it is 
a critical review, well organized and 
useful, containing much that is original. 
Every physicist interested in nuclear 
reactions needs to read it. 

One final comment which has to do 
with the editing of this series: it seems 
a pity that the subject index in this 
volume, as well as in the others I have 
examined, is so short and that there 
is no author index. 

HERMAN FESHBACH 

Department of Physics, 
Massachusetts Institute of Technology 
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