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Reactor Shielding for Nuclear En-
gineers is intended to s e r v e a s a text 
fo r a t w o - s e m e s t e r sequence in r e -
a c t o r shie lding at an advanced unde r -
g radua t e or g radua te leve l . In that 
the book does b r ing toge ther under 
one cover a weal th of modern sh ie ld -
ing concepts , methods , da ta , expe r i -
m e n t s , and des igns , it should indeed 
p rove valuable to s tudents and p r a c -
t i t i o n e r s a l ike . I r e c o m m e n d it both 
a s a tex t and a s a r e f e r e n c e book for 
t hose e n g i n e e r s concerned with 
shie ld ing des ign . Of c o u r s e , a s a 
f i r s t edit ion of a text with eight con-
t r ibu t ing a u t h o r s , it s u f f e r s in p laces 
f r o m a lack of un i fo rmi ty , ques t ion-
ab le e m p h a s i s , and plain old m i s -
t a k e s . The ove ra l l ed i to r ia l e f fo r t i s 
none the less to be commended . 

The book i s divided into ten chap-
t e r s . Chapter 1 p rov ides a b r i e f , 
i n t e r e s t i n g h i s t o r y of r e a c t o r sh ie ld -
ing and a guide to e a r l i e r t ex t s and 
handbooks . I w a s p leased to find that 
Chap. 2, " S o u r c e s of Rad ia t i on , " ad -
equately t r e a t s d i f f e ren t i a l d i s t r ibu 
t ions , flux and c u r r e n t , and d i r ec t iona l 
c h a r a c t e r i s t i c s . S imi l a r ly , Chap. 3, 
" I n t e r a c t i o n s of Radiat ion with Mat -
t e r , " c o v e r s c r o s s - s e c t i o n concepts 
and rad ia t ion uni ts in s o m e depth. I 

was a l s o p leased with Chap. 6, 
"Sh ie ld Attenuation C a l c u l a t i o n s , " 
which d i s c u s s e s the p rac t i ca l i t y of 
applying the shield des ign methods 
in t roduced in Chap. 4, "Rad ia t ion 
T r a n s p o r t , " and in Chap. 5, " M o n t e 
Car lo Methods fo r Radiat ion T r a n s -
p o r t . " Chapter 7, "A lbedos , Ducts , 
and V o i d s , " bas i ca l ly i n c o r p o r a t e s 
the ORNL-RSIC-20, 21 publ ica t ions 
into the book. Chapter 8, "Shie ld 
Heating, Ai r T r a n s p o r t , Shield Ma-
t e r i a l s , and Shield Op t imiza t i on , " i s 
(albeit fo r lack of space) too s h o r t to 
cover any of t h e s e top ics in s ign i f i -
cant de ta i l . F o r example , t h e r e is no 
d i scuss ion of hea t t r a n s m i s s i o n da ta 
o r computat ional methods , nor a r e 
t h e r m a l s t r e s s ana lys i s o r c r i t e r i a 
t r e a t e d . Chapter 9, " E x p e r i m e n t a l 
Sh ie ld ing , " is en t i r e ly d e s c r i p t i v e 
(e.g. , not a s ingle equation in the 
chapte r ) with spec i f i c f ac i l i t i e s and 
e x p e r i m e n t s being d i s c u s s e d . Nei -
t h e r p r inc ip le s of expe r imen t or de -
t e c t o r d e s i g n , nor ana lys i s and 
i n t e rp r e t a t i on of expe r imen ta l da ta 
a r e t r e a t e d in depth. Chapter 10, 
"Sh ie ld D e s i g n , " i s a l so d e s c r i p t i v e 
(of E n r i c o F e r m i , Dounreay , Ages ta , 
Pa th f inde r , N. S. S a v a n n a h , and 
SNAP-10A). No c o m m e r c i a l p r e s -
s u r i z e d wa te r r e a c t o r s or gas-cooled 
r e a c t o r s a r e d i s c u s s e d . 

Extens ive supp lemen ta ry m a t e r i a l 
is included in the tex t . Cited r e f e r -
ences a r e l i s ted a t t he end of each 
chap te r (20 to 70 pe r chap te r ) . An 
extens ive sub jec t index and a s e p a r -
a te author index a r e provided . Six-
t een appendixes augment the tex t and 
s e t a p a r t pe r t inen t but lengthy t ab l e s 
and s e r i e s of shie ld ing g r aphs . To 
supplement Chap. 5 on Monte Car lo 
me thods , a p p e n d i x e s on r andom 
number g e n e r a t o r s and a d e m o n s t r a -
t ion M o n t e C a r l o p r o g r a m a r e i 
included. It is noted that the p r o m p t -

f i s s ion g a m m a - r a y s p e c t r a al luded 
to in Sec . 2 .4.1 (b) fa i l to m a t e r i a l i z e 
in Appendix A. Only f i s s i o n - p r o d u c t 
g a m m a - r a y s p e c t r a a r e tabula ted . 
Five to eight e x e r c i s e s a r e given a t 
the ends of Chaps. 2 through 6, with 
so lu t ions provided at the back of the 
book. 
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Nuclear Energy: Its Physics and 
Its Social Challenge i s a textbook— 
and a v e r y unusual one. In the w o r d s 
of the au tho r , " T h i s volume a t t empt s 



to b r ing to the r e a d e r , and pa r t i cu -
la r ly to the r eade r who i s youthful at 
leas t in sp i r i t , a p ierc ing gl impse 
into both the scient i f ic and humanis -
t ic aspec t s of nuc lea r -energy prob-
l ems , i n c l u d i n g the problems of 
nuclear weapons, f r o m the point of 
view of a sc ient is t who p r o f e s s e s 
enough concern that he may be given 
h e e d . " 

The book i s organized to provide 
the bas i s for understanding both the 
technical and the socio-pol i t ical a s -
pects of the problems presented by 
nuclear act ivi t ies without demanding 
a p re requ is i t e knowledge of e i ther . 
Such an ambitious t a sk might have 
led a l e s s e r man to a super f ic ia l 
t r ea tmen t of both. But, as a r e -
spected physicist and an incisive 
thinker and commentator on the so -
cial aspec t s of sc ience , the author , 
David R. Inglis, wr i t e s with au-
thori ty and c lar i ty and has succeeded 
admirably in maintaining d i rec t ion , 
depth, and balance. 

The f i r s t th ree chap te rs ( " B a s i c 
Physical I d e a s , " "Some Fea tu r e s of 
a Power P l a n t , " and "Atoms , Mole-
cules and Nucle i" ) p resen t the ba -
s ic physical pr inciples n e c e s s a r y for 
l a te r understanding of d i scuss ions of 
the chain reac t ion , f i ss ion products , 
r eac to r operation and safe ty p rob-
l ems , biological radiat ion damage , 
fus ion, the bombs , e tc . The bas ic 
scient i f ic ideas a re presented in a 
quali tat ive fashion, not to teach s c i -
ence , but to provide the background 
for weighing technical a l te rna t ives 
and for making sound soc ia l and po-
l i t ical judgments. 

The following six chap te rs deal 
with the new and unusual p roblems 
posed by the advent of nuclear en-
ergy. The chapter on nuclear r e -
ac to r s as a power source p re sen t s 
an e lementary understanding of the 
var ious kinds of power r e a c t o r s and 

how they opera te , and concludes with 
a nicely balanced discuss ion of r e a c -
tor accidents and r eac to r safety . 
Other possible power sou rces , in-
cluding fusion and so la r energy, a r e 
t rea ted in another chapter in which 
the projected world energy demand 
and attendant social p rob lems a re 
d iscussed . 

A chapter on the e f fec ts and uses 
of radioact ive products is concerned 
general ly with the potential biologi-
cal e f fec ts of radioact ive effluent. 
As would be expected, the Gofman-
Tamplin and Sternglass con t rover -
s i e s a re d iscussed and both s ides of 
the a rguments a r e presented in a 
fac tual and dispass ionate way. 

The remaining chapters d i scuss 
the control of f i s s i l e ma te r i a l s and 
the potential dangers of diversion; 
nuclear weapons and how they work , 
and some of the assumpt ions under -
lying mi l i ta ry planning; and con-
s t r a in t s on the a r m s r a c e . This 
la t ter c h a p t e r gives an excelitent 
brief h is tory of a r m s control negoti-
ations leading to the pa r t i a l t es t ban, 
the nonprol iferat ion t r e a t y , and the 
Strategic Arms L i m i t a t i o n Talks . 
It i s r ea l ly h e r e that " the soc ia l 
challenge posed by the nuclear f i r e " 
i s brought into focus. 

In addition to the bas ic p r e sen t a -
tion in the nine chapters of the book, 
an abundance of supplementary m a -
t e r i a l i s presented in 18 appendixes. 
This fo rma t has the s t rong advan-
tage of making available valuable ad-
ditional information without divert ing 
the r e a d e r ' s attention f r o m the m a -
jor themes . 

Although the re a re a few e r r o r s 
of fac t , a few typos, and a few 
places where g rea te r edi tor ia l a t ten-
tion would have removed some ambi -
guit ies and c o n t r i b u t e d to the 
smoother flow of ideas , these f laws 
a re minor and do not de t rac t f r o m 

the au thor ' s success in achieving the 
difficult meld of e lementary techni-
cal understanding of complex devices 
and a balanced discuss ion of the so-
cia l and polit ical p rob lems which 
these devices have introduced to the 
world . 

Although a textbook designed for 
college students without a science 
background, this volume should be of 
in t e re s t to a l a rge r audience con-
cerned with the broad aspec ts of nu-
c lear energy. In our concentration 
on the t r e e s of developing a be t te r 
fue l e lement , an improved control 
s y s t e m , or a more re l iab le heat ex-
changer , it i s well not to lose sight 
of the fo re s t of p rob lems having 
national and internat ional impl ica -
t ions which must be deal t with. The 
purpose of the book i s not to p r e a c h -
not to p resen t one point of view. 
R a t h e r , the p r o b l e m s associa ted 
with nuclear weapons and with nu-
c lear power and i ts radioact ive of-
fa l a r e posed in a concerned and 
thoughtful way. 

As the author s t a t e s , "An i m p o r -
tant pa r t of the socia l challenge of 
nuclear energy i s to r e a p the bene-
f i t s of nuclear energy without undue 
h a r m . " His book should go a long 
way toward providing the background 
n e c e s s a r y to make sound socia l and 
poli t ical decis ions . 
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