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Small-Sample Reactivity Mea-
surements in Nuclear Reactors is 
one in a s e r i e s of monographs, each 
covering a very specific a r ea in the 
field of nuclear science. The s e r i e s 
i s sponsored by the American Nu-
clear Society and the U.S. Atomic 
Energy Commission. 

The author ' s motivation for the 
monograph was " the rapidly growing 
application of smal l - sample mea -
surement in fas t r eac to r r e s e a r c h 
and development" (Preface) . Ap-
parently this motivation was s t imu-
lated by the belief that thousands of 
s m a l l - s a m p l e reactivity m e a s u r e -
ments w i l l be per formed in the 
coming decade (Preface) , y e t no 
reasons , rat ional or otherwise, were 
given for this projection. 

The scope of the monograph was 
limited to considerations of the ex-
perimental techniques used in the 
determinations of smal l - sample r e -
activity measurements (10~3 to 10~8 

Ak/ k) and the design and in t e rp re t a -
tion of such measurements for the 
purpose of: "(1) deriving in fo rma-
tion about the mechanism of neutron 
interaction with various mater ia l s 
introduced into the r eac to r , (2) de -
termining certain proper t ies of the 

mater ia l s themselves, e.g., c ros s 
sections, and (3) determining c h a r -
ac te r i s t i cs of the reac tor i t s e l f " 
(Preface) . On p. 84 we a r e told that 
s m a l l - s a m p l e reactivity m e a s u r e -
ments comprise three categories: 
(1) mater ia l pa rame te r s , (2) r e a c -
tivity coefficients, and (3) reac tor 
charac te r i s t i cs . The author fur ther 
s ta tes that the bulk of his mono-
graph, " . . . i s concerned with the 
measurement of m a t e r i a l p a r a m -
e te r s . However, categories 2 and 3 
a r e a lso discussed in pass ing . " Yet 
if one examines Chap. 4 one finds 
that the bulk of it fal ls under ca te -
gories 2 and 3. The same is t rue of 
Chap. 5! Fur the rmore , in Chap. 5 
the author correct ly informs us (p. 
201) that lack of agreement between 
experiment a n d calculations fal ls 
into th ree categories: "(1) incorrec t 
c ros s sections for the tes t sample, 
(2) incorrect c ross sections for the 
reac to r (producing erroneous spec-
t ra) , and (3) incorrect calculational 
techniques (including the methods for 
generating average group constants) ." 
Yet in his P re face we a r e told that 
s m a l l - s a m p l e reactivity m e a s u r e -
ments a r e important to the de termin-
ation of c ros s sections. How we a r e 
going to determine c ros s sections 
when either the neutron spect rum or 
the calculation techniques or both a r e 
uncertain is not clear and remains 
ambiguous. The author appears to 
contradict himself at t imes , which 
may be because he did not have a 
f r a m e of re fe rence or a well laid out 
scheme for his book. 

Chapter 1 (4 pages) is a brief in-
troduction in which an attempt was 
made to categorize the smal l - sample 
reactivity measurements . The a t -
tempt was culminated by choosing 

three categor ies : (1) objective of 
experiment, (2) complexity of s a m -
ple, and (3) nature of the r eac to r s . 
The categories a r e more of a useful 
description of an experiment ra ther 
than t rue categories . We a r e also 
introduced to the t e rm of " m o r e or 
l e s s integral exper iment" in Chap. 1. 
Consider the quotation (p. 4), "An 
experiment to measure the absorp -
tion c ros s section of Fe5 6 is l ess 
integral than one to measure the 
absorption c r o s s section of U235, in 
which the neutrons produced by f i s -
sion complicate the reactivity vs . 
absorption re la t ionship ." Use of the 
t e r m " m o r e or l e s s i n t eg ra l " is 
nebulous to say the leas t ! 

Chapter 2 (64 pages and 46 r e f e r -
ences), e n t i t l e d "Techniques for 
P r e c i s e Reactivity Measurement , " 
contains u s e f u l information, both 
his tor ical and technical. The chapter 
is cluttered, however, with heavy 
borrowing of published mater ia l for 
no apparent r ea l and useful purpose. 
With regard to the power—History 
Techniques (p. 47)—it is stated that, 
with the advent of on-line computers , 
"Instantaneous and precise reactivity 
values can be obtained." What is 
meant by precise and how the l imi ta -
tion of point kinetics affects this 
precis ion is lef t dangling. 

Chapter 3 (67 pages and 68 r e f e r -
ences) is e n t i t l e d "Fundamental 
Problems of Design and In te rp re ta -
tion of Reactivity Measuremen t s . " 
This chapter , which contains the fun-
damentals for reactivity m e a s u r e -
ments , is by f a r the best in the book 
as the author appears to feel at 
home. It is regre t table he did not 
use this chapter , f r o m the beginning, 
as his f r a m e of r e fe rence . 

The author ' s review of current 



mate r i a l , by and la rge , i s commend-
able . Chapters 4 and 5, react ivi ty 
measu remen t s in the rma l and fas t 
s y s t e m s , respect ively , a r e a l so ex-
cellently wri t ten. The coverage of 
per t inent mate r ia l i s r a t h e r com-
ple te . Chapter 4 contains 50 pages 
and 46 r e f e r e n c e s and Chap. 5 con-
ta ins 47 pages and 50 r e f e r e n c e s . 

Despite the n e g a t i v e r e m a r k s 
made e a r l i e r , the book is a good ad -
dition to one 's l ib ra ry in the a r e a of 
measuremen t and analysis of r e a c -
tivity coeff icients . 

R. A. Kararn has been with the 
Georgia Institute of Technology for 
about two years; he teaches graduate 
students and supervises graduate 
research. He came to Georgia Tech 
from Argonne National Laboratory 
where he spent about 10 years per-
forming experiments and their analy-
ses cm. the fast critical facilities. 

Dr. Karam graduated from the 
University of Florida in nuclear en-

gineering in 1963. He has a continu-
ing interest in the mechanics of 
reactor physics, cross-section aver-
aging methods, and neutron spectra. 
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As f a r as subject mat te r is con-
cerned, it would be difficult to pick 
one that is more appropr ia te to the 
t i m e s than is suggested by the t i t le 
of this volume. 

The work emerged f r o m a sympo-
sium on "Energy , the Environment, 
and Educat ion" that convened in the 
Spring of 1971 at the Universi ty of 
Ar izona . One cannot help noting how 
much the energy situation has changed 
in the i n t e r v e n i n g per iod. The 
substantive m a t e r i a l s begin with 
"Energy Resources for Power P r o -
duct ion" in which M. King Hubbert 
reproduces many graphs and data 
that were in his 1969 book Resources 

and Man. His emphas is is on foss i l 
fue l s , and it is in teres t ing that a f t e r 
casual introduction to " s o l a r p o w e r " 
a footnote adds that t he re i s more 
in teres t now in that energy r e s o u r c e . 

T h e r e follows a good discuss ion 
by A. J . Haagen-Smit of the pollutants 
that endanger the " A i r R e s o u r c e s " 
of Cal i fornia . Victor A. Koelzer and 
Richard C. Tucker d i scuss water 
management p r o b l e m s connected 
with s team-e lec t r i c generation, with-
out going much outside the fences 
surrounding the power plant. F . A. 
McCrackin of the Southern Cal ifornia 
Edison Co. d i s c u s s e s the rapid 
growth of cen t ra l station energy r e -
qu i rements , with some fea r of what ' s 
ahead. R. C. Amero delves into 
' 'T ranspor ta t ion E n e r g y Requ i r e -
m e n t s " with analysis of fue l s and 
engine types and their t r ends . An 
in teres t ing i tem he includes i s the 
cost (as given by H. R. Lindon) for 
t ranspor t ing energy, in cents per 
million Btu over 100 mile d is tances : 
The cost i s 0.6 for oil pipeline, 1.5 
for gas, and 10.0 for ex t ra -h igh-vo l t -
age e lec t r ic l ines (500 kV). The i m -
plicat ions of this for inc reased use of 
coal through gasif ication or f lu id iza-
tion a r e obvious. 

The next t h r e e chapters delve 
br ief ly into emiss ions f r o m power 
plants and t h e i r control: A. L. 
Plumley on foss i l fuel emiss ions , 
William J . Moroz on waste heat con-
t ro l , and D. G. Daniels and J . R. 
El iason on " T h e r m a l Emiss ions 
Con t ro l . " J . G. T e r r i l l , J r . , and 
W. D. F le tcher p resen t the radiat ion 
emiss ions f r o m presen t day p r e s -
sur ized water r e a c t o r s and f r o m the 
Dresden- I boiling water plant. T h e r e 
is a brief chapter on " F u t u r e R e a c -
tor S y s t e m s " by Har ry Lawroski . 

Alber t W. D e A g a z i o d i scusses 
p rocess ing of spent nuclear fue ls for 
recovery of the uranium and plutoni-
um and for control and s torage of 
f i ss ion products . His conclusion that 
" T h e technology i s largely available 
at the p resen t t ime to solve the p rob -
lems that a r e yet in the f u t u r e " i s 
not too well based , in the face of 
quest ions he himself leaves unan-
swered. John R. T r o t t e r ' s e s t ima tes 
of radiat ion levels that can be ex-
pected to accumulate by the yea r 2000 
would be more convincing if I could 
find what nuclear power levels were 
in mind in his projec t ions for the 
fu ture . J . E . Norco d i scusses the 
implicat ions and specif icat ions of the 
Clean Air Act of 1967 and i ts 1970 

Amendments—specifications that many 
people will want to postpone in favor 
of getting energy f r o m any source . 

T . M. Morong and J . L. Shapiro 
careful ly and with candor descr ibe 
the Navajo P ro j ec t for building a huge 
coa l - f i red generat ing station nea r 
Page , Arizona. Sponsored by four 
uti l i t ies, the Los Angeles Department 
of Water and Power , and the U.S. 
Bureau of Reclamation, the pro jec t 
a ims to meet the "chal lenge of en-
vironmental accept ib i l i ty ," even in 
this region of l imited water supply. 
We can only wish them well and wait 
to s ee the r e su l t s around 1976 when 
t h e r e will be so many other people 
a f t e r the s a m e limited water r e -
s o u r c e s . 

The re follows a descript ion by 
Ernes t S. Starkman and Roger B. 
Sperling of how the Universi ty of 
Cal ifornia is supporting the State ' s 
a i r pollution r e s e a r c h . The volume 
ends with a chapter t i t led "National 
G o a l s " by J . F r e d e r i c k Weinhold of 
what used to be the Office of Science 
and Technology. As one might r e a d -
ily guess , the re were no c lear n a -
tional goals at the t ime. 

Although the volume contains much 
useful information of the kind en-
vi ronmenta l is ts should have at the i r 
disposal before they pos ture against 
new power plants , I am not s u r e that 
i t s reading would (or should) calm 
the i r f e a r s . The book lacks c lea r 
focus on i s sues that a r e substantive 
to the topic, and lacks even more a 
philosophic and engineering o v e r -
view. One can take lit t le comfort 
f r o m s ta tements such a s Lawrosk i ' s 
"The technology for fas t b reede r r e -
ac tor sys t ems i s essential ly at hand 
. . . " against cu r ren t real izat ion that 
we a r e bill ions of dol la rs and two 
decades away f r o m having such s y s -
t e m s available for power use . 

Pe rhaps the inadequacies of the 
volume had their cause in the o rgan-
ization of the symposium. One gets 
the idea that each speaker was p e r -
mitted to say his piece and to leave 
for home, even when his subject r e -
quired concerted effor t and argument 
to put into perspec t ive . Since I a m 
about to par t ic ipate in a symposium 
that has s imi l a r theme and publ ica-
tion plans, the f ea r i s in me that we 
may do no be t te r . 

A nuclear physicist by formal 
preparation, V. Lawrence Parsegian 
spent the first twelve years of his 
career in industrial research, then 




