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Atomic Migration in ^ Crystals. By Louis Girafalco. Blais-
dell Publishing Company, New York, N. Y., (1964). 174 
pages. $3.75. 

This little book gives a remarkably readable account of 
diffusion processes in simple solids using for the most 
part pictorial and non-mathematical language for the 
description. The easy reading has been aided materially 
by the inclusion of some well-executed variations from the 
standard type drawings for the pictorial representation of 
crystal structures and the spatial relationships between 
atoms. In a couple of cases, however, the reviewer found 
the new figures which were used rather more obscure and 
more difficult to visualize than the ones usually included in 
solid-state textbooks. This was especially true for the 
diamond structure. The criticism probably represents 
individual reader taste or habit. 

Chapter I gives an elementary discussion of the origins 
of different types of interatomic forces and a description of 
the different crystal structures which occur. The chapter 
opens with some fragmentary and somewhat irrelevant and 
partially incorrect remarks regarding the case for the 
existence of attractive interatomic forces at large dis-
tances. The point is very minor and had it occurred on 
page 10, rather than in the first paragraph of the book, no 
mention would be made. We trust the readers will proceed 
blithely and unprejudiced past these few lines to read a 
generally excellent account. Only two typographical errors, 
both of no real consequence, were apparent in the entire 
chapter—a mislabelled axis system in Figure 9, and a 
confusion regarding the writing of the symbol for the 
element cesium on page 25. 

The real discussion of diffusion gets underway in 
Chapter II. Here the concept of atomic jumps and of the 
the various diffusion mechanisms with and without point 
defects is treated in sufficient detail to give the reader a 
sound foundation for the subsequent development in the 
same chapter of Fick's Laws. Also, the reader is given 
a neat discussion of the thermodynamic and statistical 
mechanical treatment of the rate processes from the 
activated-state point of view. The chapter is even more 
readable than Chapter I. There are a small number of 
errors, perhaps the worst of which is the bad jumbling of 
labels on the diagrams of Figure 24. A criticism of content 
might be that although the problems of correlated diffusion 
are among those of most current interest, they are not 
given any appreciable treatment. 

Chapter I I I i s a part icularizat ion of the theory and ideas 
developed in the previous chapter to the simple metal 
structures. In this chapter the author really reveals his 
unique skill in applying geometrical reasoning to the 
problems of calculation of the proper form for the pre-
exponential factor in the diffusion equation. Unfortunately, 
an algebraic error of a factor of \ crept into his develop-
ment for the geometrical area involved in the activated 
position for diffusion in the hexagonal structure, Eq. 16.5, 
which led the author to an erroneous conclusion regarding 
the relative tightness of neighboring atom configurations 
for diffusion along the c-'axis as compared with diffusion in 
the basal plane. Several other errors of less importance 
were picked up in the review. For example, the quadri-
lateral of Figure 36 should actually be a parallelogram. A 
very general fault of the book is also illustrated in this 
chapter. Although the author has obviously used a figure 
giving experimental results lifted out of a Physical Review 
paper by another author, no mention is made of the source 
of the figure anywhere in the book—not even in the 
bibliography. This occurs again in the later discussion of 
grain-boundary diffusion. 

Chapter IV covers the simpler defects which can exist 
in the ionic crystals and their importance in atom motion 

and in ionic conductivity. Impurity effects are also dis-
cussed. The chapter is exceptionally well written and can 
serve as excellent material for an introduction to the field. 
The material would also be useful to anyone just entering 
the field of color center research. Similarly Chapter V is 
a very well written descriptive account of atomic configur-
ations relative to diffusion in the diamond and graphite 
structures. Here one is entering a relatively less well 
developed field since in many cases the mechanism for 
diffusion is not known at all. The author uses his ideas 
very effectively to produce some useful guide lines for 
further research and interpretation. 

Diffusion along grain boundaries is discussed in Chapter 
VI. Here the importance of edge dislocations and pipe 
diffusion is stressed and the consequences developed in a 
simple, intuitively correct manner. In a final chapter the 
author discusses briefly but elegantly three subjects of 
great current interest: the effect of pressure on diffusion, 
the interactions of electron transport and atom diffusion, 
and the influence of temperature gradients. 

All in all, the reviewer very much enjoyed reading this 
book and highly recommends it to all solid state physicists 
and chemists—except the most erudite specialists, if any— 
who wish to be introduced or refreshed by perusing a 
well-written, logically developed, non-ponderous little gem. 
It can easily be held over the head for long times while in a 
reclining position. One only regrets that the author and the 
publisher didn't get together more effectively during the 
proof period to eliminate the few remaining errors. 

O. C. Simpson 

Argonne National Laboratory 
9700 South Cass Avenue 

Argonne, Illinois 60440 
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Reactor Shielding. International Atomic Energy Agency, 
Vienna 1, Kaerntnerring, Austria. 164 pages, $3.50. 

This book, designated Technical Report Series No. 34 in 
the International Atomic Energy Agency publication series, 
contains a compilation of reports on the status of shielding 
in thirteen different countries, as presented by a number of 
invited experts. The group had been convened in Vienna in 
March 1964 by the IAEA. The book lists a total of thirteen 
participants and eight observers plus several other repre-
sentatives of other organizations, including IAEA, who took 
part in the meeting. 

The major portion of the text is devoted to the status 
reports presented by the representatives from Belgium, 
Canada, Czechoslovakia, Germany, France, Italy, Japan, 
Norway, Sweden, Switzerland, the United Kingdom, Russia, 
and the United States of America. This reviewer was 
pleasantly surprised by the extent of what appeared to be 
worthwhile experimental information reported from some 
of these countries. Although the depth of the experimental 
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data presented does not lend itself to adoption without 
further explanation and clarification, the fact that such does 
exist is indeed noteworthy. Hopefully, some of the infor-
mation will prove useful to those desirous of comparing 
analytical techniques with measurement. For example, the 
extensive experimental information reported by Canada on 
gamma-ray and neutron (including thermal and sulphur 
activation fluxes, and cadmium ratios) attenuation in the 
ordinary concrete bulk shield of a D20 moderated and 
cooled reactor (NPD) would appear to present a good 
starting point for checking calculations to be applied to 
such systems. Similar statements can be made with regard 
to the neutron data for a laminated iron-graphite shield 
presented by Czechoslovakia and an iron-water shield 
presented by Italy, Continuing in the vein of bulk shield 
data, some excellent experimental data on neutron spectral 
distortion in penetrating monolithic shields of polyethylene, 
graphite, iron, lead and serpentine concrete were reported 
by Russia. 

Two other areas of major shield experimentation were 
also reported; namely, gamma-ray buildup in multi-layered 
shields and duct streaming. With regard to the former, 
some interesting experimental work was presented by the 
representative from Japan, and empirical formulations 
were reported by the representatives from both Japan and 
Russia. The latter model was purported to yield excellent 
agreement with experimental data in a lead-water system. 

In reading through the different status reports, a 
continuation of an existing poor practice becomes evident; 
namely, there is a general reluctance on the part of people 
to discuss their results in quantitative terms. This is 
particularly true of the United States presentation, of which 
it would have been expected that, as one of the leaders in 
the shielding field, a more quantitative presentation would 
have been made. To a lesser extent, this same reluctance 
is apparent in the presentations by Belgium, France, 
Switzerland and the United Kingdom. This is indeed 
unfortunate and, in this reviewer's opinion, has in the past 
been responsible for creating some of the serious prob-
lems with which shield designers have been confronted. 
Designers have often been unable to draw upon sufficient 
exper imenta l data to v e r i f y their l e s s r igorous methodology 
and, as a result, have at times felt compelled to add safety 
factors to their calculations; a process which results in 
some loss of esteem. More open paths of communication 
on problem areas at the applied engineering level have been 
clearly needed in the past; therefore, it is indeed gratifying 
to see that some of the presentations showed an apparent 
awareness of this lack. 

In reviewing the text, it is also clear that shielding has 
matured from the 'mystic cult' that it had been, to some-
thing which is approaching a science. The presentations 
definitely indicate that significant improvements in the 
accuracy of calculational results have been achieved. 
However, this reviewer wonders whether the reported 
accuracies refer only to several specific situations for 

which the techniques have been tested or to an overall 
accuracy which would be applicable to more general 
situations. Furthermore, and what is quite disconcerting, 
the presentations generally express a degree of confidence 
which, at least in this reviewer's opinion, is not apparent 
at the applied engineering level. 

Of further interest to this reviewer was the apparent 
consensus that, although Monte-Carlo techniques may be 
the answer in terms of the ultimate analytical tool for 
penetration studies, more emphasis is required on less 
rigorous and more economic techniques, particularly for 
neutron penetration calculations. Of particular note was 
the view that, with some additional but modest improvement, 
less rigorous techniques should suffice for many attenuation 
problems—with a specific exception made in the case of 
heating calculations. 

At the risk of slighting the contribution by the other 
countries, and to bring an end to this review, it should be 
mentioned that the book also presents summaries prepared 
by a number of groups (subpanels) who met to discuss 
specific topics; namely, Sources of Radiation in Reactors, 
Experimental Facilities and Experimentation, Methods for 
Calculating Radiation Attenuation in Shields, and Engineer-
ing Design Problems. These summaries, unfortunately all 
too briefly, present the status of knowledge in each area 
and, in some instances, provide recommendations for future 
work. However, this latter information should be of interest 
to the shielding community. 

The book is well put together with 61 illustrations, 
although in this latter regard a number of the figures were 
reduced to a somewhat smaller size than might have been 
desirable. Over all, the book makes a useful contribution 
to the literature in that, in one small document (160 pages 
of text), it provides the reader with a great deal of infor-
mation as to what is going on beyond the confines of his 
own 'ivory tower'. In that respect, it certainly is recom-
mended reading. On the other hand, with regard to many of 
the techniques described, except for the very well oriented 
reader it still appears that the old adage caveat emptor 
would apply. 

R. L. Ashley 

Atomics International 
P. O. Box 309 

Canoga Park, California 
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