
Then, what i s the book? The main chapter headings are 
as follows: Safety Evaluation Methods, System Dis tur -
bances , Safety Criteria , Special Fast Reactor Character-
i s t i c s , Containment, and Licensing. 

The f i r s t chapter g ives introductory material in fa ir ly 
abbreviated form on point kinetics , thermal e f fec ts , r e a c -
tivity feedback for fast reactors , some aspects of s y s t e m 
e f fec t s , and fault-tree analys is . Here, as in later chapters, 
thermal reactors are frequently used as a point of depar-
ture to introduce fast reactor concepts . The d i scuss ion i s 
most ly qualitative and i s s o m e t i m e s imprec i s e or incom-
plete in the physical explanation of the phenomena. Except 
for the fault - tree sect ion, the topics are little more than 
identified. For example, the ef fect of sodium loss on the 
Doppler effect i s not mentioned, and only a page i s devoted 
to the modeling of sodium voiding, while there i s a bit 
more d i scuss ion of stability in BWRs and of two phase flow 
in water reactors . A more detailed examination of r e a c -
tivity e f fects would have been helpful, in my opinion. 

The second chapter d i s c u s s e s in introductory fashion 
d i f ferences in s y s t e m s and s y s t e m disturbances between 
the low p r e s s u r e sodium-cooled and the high p r e s s u r e 
g a s - or s team-coo led fast reactor concepts. Several 
examples of reactivity perturbation e f fects are i l lustrated. 
There then fol lows a re lat ive ly more extensive , e lementary 
d i scuss ion of techniques for a s s e s s i n g s y s t e m stability 
(e .g . , descript ion of Nyquist cri terion, Bode plot, etc . ) . 
The Fermi I reactor stability analys is i s quoted at s o m e 
length. 

The third chapter introduces the idea of fai lure cr i ter ia 
for fuel e lements and the phenomena that may induce 
fai lure and influence the future course of a transient. A 
poss ib le accident c lass i f icat ion s y s t e m i s then mentioned. 
The AEC General Design Cri ter ia for light water reactors 
(LWRs) are d i scussed in t erms of their applicability to 
LMFBRs. The text appears to a s sume a reader who knows 
LWRs and the AEC cr i ter ia . 

The third chapter begins to evince a considerable 
amount of subjective statement by the author; his opinions 
come out on various safety matters even more strongly in 
Chaps. 4 and 5. Here and in later sect ions , Fermi I, 
E B R - n , and Dounreay, all 1950s vintage reactors , are 
used to i l lustrate s y s t e m s . The examples may not be 
i l lustrat ive of the larger, oxide-fueled LMFBRs of today 
and tomorrow. 

Chapter 3 c l o s e s with a brief , but wel l -done summary of 
the relation between safety features and spec i f ic postulated 
accidents . 

What I would consider the heart of fast reactor safety, 
namely a d i scuss ion of fast reactor accident analysis , has 
only 60 pages devoted to it in Chap. 4. The topics treated 
include voiding ef fects , cr i t ical i ty in super-prompt a c c i -
dents, local failure e f fec ts , and sodium f i r e s , With so 
l imited a space, the treatment i s most ly qualitative, with 
l ittle examination of analytical methods. The greates t e m -
phasis has been placed on fuel fai lure propagation, where 
the treatment i s re lat ively more thorough. This chapter 
includes a brief d i scuss ion of experience with Dounreay, 
Rapsodie, Fermi I, EBR I, EBR II, etc. Here, as at 
various p laces in the book, minor e r r o r s have crept in 
such as: p. 232, Rapsodie: "The Doppler coeff ic ient r e -
duces to zero after 150 days at power due to fuel expansion 
within the central fuel vo id ." 

Chapter 5 on Containment begins with 25 pages on 
matters of general interest to reactor siting, such as 
radiological l imits and e f fec t s , meteorology, and other s i te 
considerations. A s e r i e s of potential design bas i s accident 
init iators for the LMFBR i s identified by the author, and 

then each i s d i scussed qualitatively and subjectively, with 
fa ir ly strong, unqualified opinions presented. In particular 
the author s tates s evera l accidents are incredible but g ives 
the reader no quantitative definition of the term. This 
chapter concludes with a brief d iscuss ion of potential 
e f fects of an explosive energy re l ease on various aspects 
of the primary containment, and the matter of pos t -
accident heat removal f rom a destroyed core. 

The last chapter presents a short description of the 
regulatory p r o c e s s in the USA; it i s followed by a short 
appendix which very brief ly descr ibes many computer 
codes applicable to fas t reactor safety analysis . 

I find that my impress ion of the book, coming from a 
vantage point of considerable background in the regulatory 
proces s , agrees general ly with that of a younger col league 
at UCLA. The book does provide a readable introduction to 
much of fast reactor safety, and, as such, would be helpful 
for sen iors or f i r s t - y e a r graduate students having a f i r s t 
exposure to reactor safety. It i s not a "re ference book." 
And, for ser ious examination or an analytical presentation 
of a lmost any subject discussed, re ference to other sources 
i s required. 

Writing a textbook on fast reactor safety i s a most 
difficult chore. The f ie ld encompasses many disc ipl ines 
and various facets of engineering, and the potential reader 
ranges widely in his degree of sophistication. Mr. Graham 
i s to be applauded for providing a working tool and a bas i s 
on which to build. 
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The Elements of Neutron Interact ion Theory . By Anthony 
Foderaro. MIT P r e s s (1971). 585 pp. $19.95. 

This book i s a c lear ly written exposition of neutron 
interaction theory for a spec i f ic audience, namely , f i r s t -
year graduate students in nuclear engineering. However, 
it would appear to be useful a l so for anyone planning to do 
c r o s s - s e c t i o n analys i s , in particular, experimental physi-
c i s t s and those engaged in the evaluation or calculation of 
neutron c r o s s sec t ions f o r technological applications. 
Phys i c s graduate students would find it helpful a s an over -
view of the same area . It covers a se t of topics that makes 
it essent ia l ly unique, although the individual topics are 
covered in separate text-books and review ar t i c l e s . An-
other feature that makes it useful for i ts intended purpose 
i s the leve l of exposit ion. It i s general ly below the leve l of 
a graduate text in phys ics , yet g ives the reader a compre-
hensive introduction to the main theoretical tools employed 



in c r o s s - s e c t i o n ana lys i s . The author has largely suc -
ceeded in s i f t ing out what the practical user of neutron 
c r o s s sect ions needs to know and has dispensed with the 
window dress ing found in most texts . In each chapter he 
a l so g ives down-to-earth suggest ions for further reading. 
These are particularly valuable for the beginning student 
who must fee l inundated by the publication flood. 

The book s tarts out with a careful d i scuss ion of the 
basic concept of a c r o s s sect ion , something which i s 
treated caval ier ly in most textbooks. After a d i scuss ion 
of conservation laws and coordinate s y s t e m s , it proceeds 
to a rather long exposit ion of e lementary quantum mechan-
i c s . Again, the choice of topics in this sect ion i s funda-
mental , and I must be l ieve P r o f e s s o r Foderaro's a s ser t ion 
that this i s something the student has not yet encountered, 
but this particular subject i s we l l - covered in dozens of 
standard textbooks and the present ef fort s e e m s redundant. 

The next chapters cover reaction analys i s and various 
reaction types—elast ic , ine las t ic , capture, charged parti-
c l e , and f i s s ion . This enables the author to cover such 
fundamental topics as fl-matrix theory, the optical model , 
Hauser-Feshbach theory, cascade react ions , s tat is t ical 
level theory, and the Bohr-Wheeler-Bohr concepts of the 
f i s s ion p r o c e s s . 

The last chapter i s a n ice ly written introduction to 
chemical binding e f fec t s in which the author covers most 
of the essent ia l topics—Doppler, F e r m i pseudopotential, 
bound- vs f ree -a tom c r o s s s ec t ions , s o u r c e s of incoher-
ence , and even a brief excurs ion into thermal inelast ic 
scattering theory. This chapter partially f i l l s a gap which 
ex i s t s between such descript ive and non-mathematical 
texts as Hughes' Neutron Optics, and the rather formidable 
mathematical treatments in the various advanced texts 
which have appeared in recent y e a r s . A s far a s I know, 
such a treatment i s not available in any other book or 
review art ic le . 

The few misprints I noticed were al l minor and not 
l ikely to trouble the reader . I was surprised , however, that 
no editor had caught the misspe l l ing of Gordan. Also , the 
m a s s in the spin-orbit potential (p. 371) i s conventionally 
taken as the pion m a s s , not the neutron m a s s , pursuant to 
an affectation of many y e a r s standing. 

The accuracy of the d i scuss ion is throughout adequate to 
the presumed leve l of sophistication of t h e intended 
readers . My only cr i t i c i sm would be that the length of 
t ime spent in various d i scuss ions did not always s e e m 
commensurate with their importance. For example, the 
\/v behavior of low energy c r o s s sect ions i s treated in the 
logarithmic-derivat ive formal i sm (p. 294), t h e Brei t -
Wigner formal i sm (pp. 445 and 480) and again in the 
Hauser-Feshbach f o r m a l i s m (p. 481). The reader may get 
the erroneous impress ion that there i s more to these e x e r -
c i s e s than the demonstration that a s lowly varying reaction 
rate leads to a l / v c r o s s sect ion by definition. 

I enjoyed reading the book and can recommend it to any-
one wishing an introduction to the field of neutron c r o s s -
sect ion analys i s . 
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