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Nuclear crit icali ty safety in a process ing plant depends 
on avoiding the formation of cr i t ica l configurations of 
f i s s i l e mater ia l . Methods a r e the re fore required for de -
termining a priori whether par t icular configurations will 
be subcr i t ical . Although experimental measurements a re 
often useful , the number of configurations requir ing con-
siderat ion is usually too great for such measurements to 
be generally pract ical . Moreover, the sor t of abnormal 
configuration that must be considered in any safety analysis 
may be difficult to c rea te in a controlled manner . Cr i t i -
cality safety evaluations therefore rely extensively on 
calculational methods. 

An acceptable method need not yield accura te es t imates 
of reactivity provided it e r r s on the conservative side by 
predict ing values that a r e too high. Excessive conserva-
t i sm, however, may prove expensive in t e r m s of operating 
and s torage cos ts . 

Despite the complexity of the problem, reasonable ap-
proximations can be made or empir ical relat ionships 
developed that lead to fair ly s imple calculational methods 
with sat isfactory accuracy or conservat i sm. A configura-
tion of f i ss i le mater ia l may be regarded as a large complex 
reac to r containing various types of regions, including 
voids. Its reactivity clearly depends on the average density 
of f i ss i le mater ia l and on the s ize of local accumulations. 
This viewpoint has led to the development of the Density 
Analog and Surface Density methods. Alternatively, the 
configuration may be regarded as a collection of interact ing 
r eac to r s , each of which would generally be subcr i t ical by a 
substantial margin with the others absent . The probability 
of neutrons leaving one unit and entering another must 
depend in some manner on the average solid angle sub-
tended by the la t ter at the f o r m e r , and for each unit there 
is a cr i t ical ra t io of neutrons being received to neutrons 
being emitted which depends on the composition of the unit 
and which var ies inversely with i ts s ize . This la t ter view-
point has led to severa l other methods. Most of these 
s imple methods were developed before recent improve-
ments in computing machinery made Monte Carlo calcula-
tions pract ical . Even today, however, where the number of 
configurations to be analyzed is la rge or where computing 
machinery suitable for Monte Carlo i s not available, the 
s imple methods have an important role to play. 

Following two brief introductory chapters describing the 
interact ion problem in general t e r m s , the monograph by 
Thomas and Abbey t r ea t s three s imple methods, which 
consider a configuration as an a r r a y of interact ing units , 
in a 99-page chapter entitled "Simple Hand Methods." 
(The appropr ia teness of " H a n d " i s debatable; certainly 
tedium and hence computational e r r o r s a r e minimized, 
par t icular ly in the determination of the maximum eigen-
value of a matr ix of more than third or fourth o rder , if a 
computer is used where feasible.) Graphs and tables a r e 
included to aid the reader in solving interaction problems. 
The final chapter (12 pages) is devoted to Monte Carlo but 
only in t e r m s of a par t icular computer code. 

The f i r s t of the s imple methods is called the Oak Ridge 
method. This method, commonly te rmed the solid angle 
method in the U.S., was largely developed by Henry, Knight, 
and Newlon at the Oak Ridge Gaseous Diffusion Plant. The 
probability of t r a n s f e r of neutrons f rom one unit to another 
is given by the average solid angle subtended by the la t ter 
at the f o r m e r , or approximations thereto . The effect of 
unit s ize is character ized by feeff for the bare unit with the 
other units absent . In the 15 pages devoted to this method 
the authors seem to do it just ice. 

The second of the simple methods, to which the authors 
devote 71 pages, they t e rm the Interaction P a r a m e t e r 
Method. Since this method i s one which the authors have 
developed and worked with, it is understandable that they 
emphasize it. Obviously, they have found it to be a useful 
method that is easily applied. It a lso equates the p roba-
bility of neutron t r ans f e r to the average solid angle, but 
expresses the effect of unit s ize in t e r m s of sur face mul t i -
plication (neutrons emitted by a unit per neutron entering 
its surface) . The method is t rea ted quite comprehensively, 
but the novice would have to gain considerable experience 
with it before having confidence in the es t imates and 
judgments it r equ i res him to make. A deficiency of the 
monograph is i ts fa i lure to give direct comparisons be-
tween resu l t s predicted by the method and cr i t ical exper i -
ments. Many cr i t ical a r r a y s of units containing 235U and 
239Pu have been built by Call ihan's group at the Oak Ridge 
Cri t ical Experiments Facility and at Lawrence Radiation 
Laboratory with which comparison could be made in t e r m s 
of predicted values of keu or predicted safe spacings. 

The third s imple method is t e rmed the PQR method and 
was originally developed to accompany the GEM Monte 
Carlo computer code, which is discussed in the final 
chapter. 

The statement on the jacket that "Reac to r safety exper ts 
and cri t icali ty specia l is ts now have the main calculational 
methods for a ssess ing the safety of interacting a r r a y s of 
f i ss i le ma te r i a l s in one vo lume" is certainly debatable 
unless it is in terpreted to include other important methods 
that a r e merely cited in the monograph. The list of r e f e r -
ences i s quite comprehensive. 
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