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Prospects for Fusion Power is an e x t r e m e l y b road t i t le 
f o r a b o o k , and t h e r e f o r e cou ld deal w i t h any o n e o f m a n y 
top ics . Howeve r , th i s pa r t i cu l a r m o n o g r a p h is a co l lec t ion o f 
sho r t p a p e r s f r o m t w o i m p o r t a n t pub l ic sympos i a o n " T h e 
S t a t u s of F u s i o n Research and D e v e l o p m e n t " and " T h e 
Ro le o f I n d u s t r y in F u s i o n D e v e l o p m e n t " c o n d u c t e d b y 
F u s i o n P o w e r Assoc ia tes (Pres iden t and C h a i r m a n , Dr . 
S t e p h e n O. D e a n ) in N o v e m b e r 1980 . Fus ion P o w e r Asso-
c ia tes was f o r m e d in la te 1979 as a n o n p r o f i t t a x - e x e m p t 
p u b l i c b e n e f i t c o r p o r a t i o n w i t h its p r i m a r y a im: " t o ensure 
a s m o o t h , t ime ly t r ans i t i on f r o m sc ien t i f ic research on fu -
sion t o engineer ing d e v e l o p m e n t and prac t ica l a p p l i c a t i o n . " 

S t e p h e n Dean was d i r e c t o r o f t h e Magne t ic C o n f i n e -
m e n t S y s t e m s Division o f t h e D e p a r t m e n t of Energy ( D O E ) 
f r o m 1972 t o 1979 , and is well qua l i f ied t o edi t a s u m m a r y 
of th i s t y p e . Previously h e had been a researcher at t h e 
Naval Resea rch L a b o r a t o r y . T h e 15 p a p e r s in t h e m o n o -
g r a p h are c o n t r i b u t e d f r o m a var ie ty of k n o w l e d g e a b l e 
" f u s i o n i t e s " inc lud ing e lec ted g o v e r n m e n t of f ic ia l s , direc-
t o r s of D O E and na t iona l l a b o r a t o r y p rog rams , and indus-
tr ia l manage r s . 

T h e b o o k gives an overview of m a g n e t i c and inert ia l 
f u s i o n in N o v e m b e r 1980 , c o m p l e t e w i th progress r e p o r t s 
o n individual p r o g r a m s and s u m m a r i e s o f cri t ical issues. 
T h e s e cover b o t h phys ics and engineer ing areas, b u t engi-
neer ing is h ighl ighted since, p r e s u m a b l y , indus t r ia l par t ic i -
p a t i o n will be focused in t h a t area. 

P e r h a p s t h e dr iving fo rce b e h i n d t h e cho ice of t h e m e 
in th i s b o o k was t h e Magne t i c F u s i o n Energy Engineer ing 
( M F E E ) A c t o f 1980 , t h a t es tabl i shes as a na t iona l goal t h e 
o p e r a t i o n of a m a g n e t i c f u s i o n d e m o n s t r a t i o n p lan t at t h e 
t u r n of t h e c e n t u r y . It calls f o r emphas i s o n engineer ing 
d e v e l o p m e n t du r ing t h e 1980s a n d , t o th i s e n d , d i rec t s t he 
sec re ta ry of D O E t o " d e v e l o p a p lan f o r t h e c rea t ion of a 
n a t i o n a l m a g n e t i c f u s i o n engineer ing c e n t e r . " It f u r t h e r 

calls f o r t h e o p e r a t i o n of a fu s ion engineer ing device ( F E D ) 
b y 1990 and recognized t h e i m p o r t a n c e o f m a i n t a i n i n g 
research o n a var ie ty o f c o n c e p t s whi le " p r o m o t i n g t h e 
b r o a d pa r t i c ipa t ion of d o m e s t i c i n d u s t r y . " 

The Preface of Prospects for Fusion Power is written 
b y f o r m e r congressman Mike M c C o r m a c k , w h o conveys 
m u c h o p t i m i s m fo r fu s ion and sees n u m e r o u s o p p o r t u n i t i e s 
f o r c o o p e r a t i o n b e t w e e n g o v e r n m e n t and i n d u s t r y . As 
f a t h e r of t h e M F E E A c t , h e expla ins t h e u rgency fo r bui ld-
ing t h e F E D , b u t , alas, it is n o t e d t h a t whi le congress 
authorized $ 2 0 bil l ion f o r m a g n e t i c fu s ion (over 2 0 years) , 
t h e m o n e y m u s t still be appropriated f r o m a d e q u a t e govern-
m e n t budge t s . T h a t is t he r u b . In t h e I n t r o d u c t i o n t o t h e 
b o o k , f o r m e r congressman Craig H o s m e r c o l o r f u l l y e x p a n d s 
o n t h e fu s ion process , and n o t e s t h a t t h e J a p a n e s e govern-
m e n t has r ecen t ly t aken u p m u c h slack in a t t a c k i n g t h e 
engineer ing p r o b l e m s of c o m m e r c i a l f u s i o n . 

F r o m here t h e b o o k is divided in to t w o p a r t s : Chaps . 1 
t h r o u g h 7 o n m a g n e t i c fu s ion , t he remain ing six o n inert ia l 
f u s i o n . In C h a p . 1, S t e p h e n O. Dean ( F u s i o n P o w e r Asso-
c ia tes) gives an overview of m a g n e t i c fu s ion and discusses 
basic pr inciples . He also descr ibes device progress in an 
in te res t ing series o f f igures t h a t s h o w s p l a sma t e m p e r a t u r e , 
average be t a , size, and t h e d e n s i t y - c o n f i n e m e n t - t i m e p r o d -
u c t increasing over t h e years . N. A n n e Davies ( D O E ) dis-
cusses m a j o r research issues c o n f r o n t i n g t h e t o k a m a k 
p r o g r a m in C h a p . 2 and descr ibes F E D as a focal p o i n t in 
yea r s t o c o m e . T h e m i r r o r p r o g r a m , w h i c h inc ludes t h e 
t a n d e m mi r ro r , t h e E lmo B u m p y T o r u s , and t h e field 
reversed m i r r o r , is exp la ined in C h a p . 3 by William R. Ellis 
( D O E ) . J a m e s F. Decke r ( D O E ) d e f i n e s in C h a p . 4 t h e m a n y 
p r o g r a m s u n d e r t h e Appl ied Plasma Physics Division of 
D O E t h a t inc lude p lasma t h e o r y , a l t e rna t e c o n c e p t s , and 
a l t e rna t e fue ls . T h e reversed field p i n c h , c o m p a c t t o r o i d s , 
and s te l la ra tors all a p p e a r t o o f f e r a t t rac t ive fus ion r e a c t o r 
sys t ems , he conc ludes . 

An en l igh ten ing p a p e r o n t h e F E D c o n c e p t is p rov ided 
in C h a p . 5 by J o h n F . Clarke ( D O E ) , d e p u t y d i r ec to r f o r 
m a g n e t i c fu s ion . S o m e insight is given i n t o w h a t t y p e of 
o rgan i za t i on will be requi red to c o n s t r u c t and o p e r a t e an 
F E D , as well as s o m e of t h e advanced f e a t u r e s o f t h e device . 
Mur ray W. R o s e n t h a l [Oak Ridge N a t i o n a l L a b o r a t o r y 
( O R N L ) ] n o t e s in C h a p . 6 tha t ~ 2 0 % of t h e O R N L budge t 
is let t o s u b c o n t r a c t o r s in i n d u s t r y and univers i t ies , and 
t h a t th is f r a c t i on should c o n t i n u e to g row. In Chap . 7, t h e 
h i s to ry of t he fus ion p rog ram at Genera l A t o m i c C o m p a n y 
is to ld by T ih i ro O h k a w a . He goes o n t o discuss fu s ion as 
a c o m m e r c i a l p r o d u c t f r o m i n d u s t r y , and t h e t r ans i t i on 
f r o m plasma phys ics t o engineer ing . O h k a w a suggests t ha t 
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g o v e r n m e n t , na t iona l l abora to r i e s , u t i l i t ies , and i n d u s t r y 
c a n c o o p e r a t e and c o m b i n e the i r s t r eng ths t o c o n q u e r 
f u s i o n . 

C h a p t e r 8 is an overview of t h e iner t ia l f u s i o n p r o g r a m 
b y G r e g o r y H. Canavan ( D O E ) , w h o descr ibes t h e basic 
phys ica l processes , and discusses t h e p r o g r a m t o c h o o s e 
an o p t i m u m dr iver (i .e. laser , l ight ions , e tc . ) . S h e l d o n L. 
Kaha la s ( D O E ) goes o n in C h a p . 9 t o give m o r e de ta i l o n 
t h e progress and research issues f o r laser dr ivers , as d o e s 
T e r r y F. G o d l o v e ( D O E ) f o r par t ic le b e a m drivers in 
C h a p . 10. B o t h c o n c l u d e t h a t large e x p e r i m e n t s in t h e 
n e x t several years should give energy d e p o s i t i o n close t o 
t h a t r equ i red fo r f u s i o n r eac to r s . Indus t r i a l p a r t i c i p a t i o n 
in iner t ia l f u s ion is t h e t h e m e of C h a p . 11 b y L a w r e n c e E. 
Ki l l ion ( D O E ) , w h o descr ibes p o t e n t i a l a reas of involve-
m e n t and e x a m p l e s of cu r r en t c o o p e r a t i o n . H o w e v e r , near-
t e r m in teres t b y i n d u s t r y is n o t e d t o b e p r imar i ly mi l i t a ry 
r e l a t e d , w i t h e n e r g y - p r o d u c i n g t e c h n o l o g y s o m e w h a t long 
t e r m . I n d u s t r y - r e l a t e d p r o g r a m s at L a w r e n c e L ive rmore 
N a t i o n a l L a b o r a t o r y ( L L N L ) are discussed b y A l e x a n d e r 
Glass ( L L N L , n o w at K M S Inc . ) w h o exp la ins t h a t ~ 8 0 % 
o f t h e Shiva Laser b u d g e t was s u b c o n t r a c t e d t o i n d u s t r y . 
Glass also suggests t h a t an F E D p r o g r a m f o r iner t ia l f u s i o n 
is n e e d e d . F ina l ly , in C h a p . 13, Pa t r ick B. L o n g ( K M S Inc . ) 
gives a b u s i n e s s m a n ' s p o i n t of view of fu s ion and shares 
s o m e t h o u g h t s o n t h e p r iva te c o m p a n y ' s ro le u n d e r t h e 
Reagan a d m i n i s t r a t i o n . 

Prospects for Fusion Power is not a book for learning 
t h e basics o f f u s i o n . R a t h e r , it descr ibes h o w g o v e r n m e n t 
and i n d u s t r y are going a b o u t t h e slow and a r d u o u s p rocess 

o f deve lop ing a safe and e c o n o m i c a l energy source . T h e 
p a p e r s deal ing w i t h p r o g r a m progress read l ike a d i s se r t a t i on 
t o Congress , b u t are general ly well w r i t t e n and surpr is ingly 
cons i s t en t . T h e perspec t ives f r o m i n d u s t r y are r e f r e sh ing 
a n d p r o b a b l y are t h e m o s t va luable asset o f t h e b o o k . 
Lack ing was a f r a n k discuss ion of t h e i n h e r e n t m i n u s e s of 
f u s i o n ; n a m e l y , t r i t i um and i n d u c e d rad ioac t iv i ty , m a g n e t i c 
a n d chemica l ly s to red energy , c o m p a r a t i v e cos t , a n d p u b l i c 
a c c e p t a n c e . I n p u t o n these issues cou ld have been p r o v i d e d 
f r o m t h e Elec t r ic P o w e r Resea rch I n s t i t u t e or t h e l ike, b u t 
w e r e n o t t o be f o u n d . 

T h e m o n o g r a p h is h ighly r e c o m m e n d e d t o m a n a g e r s in 
g o v e r n m e n t , univers i t ies , i n d u s t r y , a n d e lec ted o f f i c i a l s ( and 
t h e i r s ta f f s ) . H o w e v e r , researchers w o u l d n o t f ind t h e b o o k 
pa r t i cu la r ly u s e f u l , un less t h e y w e r e in t e re s t ed in t h e " b i g " 
p i c t u r e . L ikewise , a lay p e r s o n m i g h t b e d u m b f o u n d e d b y 
t h e p l e t h o r a o f p r o g r a m m a t i c s . All in all, Prospects for 
Fusion Power is an exce l len t " s n a p s h o t " of t h e s t a t u s of 
f u s i o n in 1980 . It is also a f i t t i ng t e s t i m o n y t o t h a t g lo r ious 
p o i n t in t i m e w h e n t h e M F E E Act was m a d e t h e law o f t h e 
l and . 
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