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Small , Beaut i fu l World , Can We 
Help You? 

Once t h e r e w e r e m a n y s m a l l 
g roups of people, each group con-
ce rn ing i tself with s o l v i n g some 
u r g e n t p r o b l e m . " T h i s p a r t of the 
s y s t e m i s out of ba lance; l e t ' s fix i t 
t h i s w a y , " one group sa id . Another 
g roup h e a r d the plan. "If you f ix the 
s y s t e m that w a y , " the second group 
said, " i t will come unglued over 
h e r e . " The f i r s t g roup responded , 
"If we don ' t solve th i s p r o b l e m soon, 
the s y s t e m will be pe rmanen t ly b e -
yond r e p a i r . Can we f ix our p a r t of 
the s y s t e m so that your p a r t won' t 
b r e a k ? " The two g roups c o n f e r r e d . 
" M a y b e , " they ag reed , "if we r e -
a r r a n g e d things yonder , both th i s 
p r o b l e m and that p rob l em will be 
r e s o l v e d . " So they t r i e d it. I t ' s too 
soon to judge the r e s u l t s , but s o m e -
thing v e r y unexpected happened: The 
g roups decided to get toge the r with 
o the r s m a l l p r o b l e m - s o l v i n g g roups 
to s e e if they could a g r e e on some 
ways to solve all the p r o b l e m s each 
g roup had t r i ed to solve s epa ra t e ly . 
They found ways to think about the 
whole s y s t e m . 

Some people in the s m a l l g roups 
ca l l t h e m s e l v e s " e n v i r o n m e n t a l -
i s t s . " T h e r e a r e many o ther s m a l l 
g roups ; if o t h e r s wish, they can join 
the game . Any number can play. It 
wil l be e a s i e r now; the e n v i r o n m e n -

t a l i s t s have "go t the i r ac t t o g e t h e r . " 
In The Unfinished Agenda, the p rob -
l e m s the s m a l l g roups a r e t ry ing to 
solve a r e def ined and solut ions a r e 
sugges ted . Th i s i s a ve ry s igni f icant 
book. It will help if m e m b e r s of 
o ther g roups r e a d it and r e spond to 
it . 

Those who cons ider t h e m s e l v e s to 
be env i ronmen ta l i s t s have devoted 
decades of thoughtful c o n c e r n to 
f inding ways to implemen t su rv iva l 
on spacesh ip ea r th . Among those 
a rden t e a r t h - e n t h u s i a s t s , s o m e a r e 
w i l d e r n e s s h i k e r s . I t ' s a r e a l cha l -
lenge to plan a rough hike: One d e -
t e r m i n e s the des t inat ion f i r s t , then 
thinks backwards . Which pa th? How 
many d a y s ' supply of food and wa te r 
to t ake? Can fel low h i k e r s t o l e r a t e 
the r i g o r s of th i s route or should an 
a l t e rna t e t r a i l be scouted? Many 
l awyer s , eng inee r s , and even nuc l ea r 
s c i e n t i s t s enjoy w i l d e r n e s s h ikes . 
Given th i s way of thinking, one can 
app rec i a t e " s p a c e s h i p " logic. The 
Unfinished Agenda m i g h t be ap -
p roached f r o m th i s pe r spec t ive . 

P r i o r to the 1976 elect ion, The 
Rockefe l l e r B r o t h e r s Fund ini t ia ted 
" T h e Env i ronmenta l Agenda P r o j -
e c t " to find out what the so -ca l l ed 
env i ronmen ta l i s t s in f ac t want. What 
a r e they / o r ? (It i s no s e c r e t what 
many a r e aga ins t . ) Pooling the i r 
expe r t i s e , many v is ib le , r e spons ib l e 
spokespeople fo r the env i ronmenta l 
movement helped to identify what the 
env i ronmen ta l i s t s p e r c e i v e to be the 
c ruc i a l i s s u e s to be faced in the 
decade ahead and to r e c o m m e n d ex-
p l ic i t ac t ions that might be taken a s 
s t eps along the path to surv iva l . 
Short p a p e r s w e r e submit ted to be 
evaluated by many. A tenta t ive d r a f t 
w a s drawn up by Gera ld Barney 
(PhD, physics) , and a confe rence w a s 
held in New York. A task f o r c e , one 
r e p r e s e n t a t i v e f r o m each of the 12 
env i ronmenta l o rgan iza t ions having 
the l a r g e s t m e m b e r s h i p , a ided 
Barney in r e w r i t i n g h i s f i r s t d r a f t 
into the publ ished v e r s i o n of The Un-
finished Agenda. It i s a consensus 
document . The o r d e r in which the 
i s s u e s a r e a d d r e s s e d i s s igni f icant . 
R e m e m b e r , t he se a r e r e spons ib l e 
su rv iva l s t r a t e g i s t s , f r o m va r i ed 
backgrounds and d i sc ip l ines . They 
found they could a g r e e on which 
i s s u e i s fundamenta l . It i s f i r s t . 

The th i rd , and contingent, i s sue , 
i s " E n e r g y . " The en t i r e sec t ion on 
that topic w a s wr i t t en by Amory 
Lovins . Well known to nuc l ea r s c i -

en t i s t s a s an " a n t i - n u k e , " Lovins 
d e s e r v e s spec ia l a t tent ion: Barney 
c o n f i r m s that Lovins i n d e e d ex-
p r e s s e s the consensus opinion of the 
Task F o r c e . Lovins i s a r t i cu l a t e ; he 
p r o p o s e s " o r d e r l y phas ing-ou t over 
about ten y e a r s of ex is t ing (nuclear) 
f a c i l i t i e s " (p. 66) and " r e p e a l of the 
P r i c e Anderson A c t " (p. 66), leading 
to " t e r m i n a t i o n of the f a s t b r e e d e r 
p r o g r a m and a l l o ther s t e p s leading 
toward a plutonium e c o n o m y " (p. 67). 
He has shown e l s e w h e r e how he b e -
l i eves that th i s could be done without 
m a j o r d i s rupt ion to the f a b r i c of 
soc ie ty . 1 

It i s the e x p r e s s e d hope of the 
Rockefe l le r B r o t h e r s Fund staff that 
The Unfinished Agenda wil l in i t ia te 
dialog on the i s s u e s a d d r e s s e d . This 
volume has won wide r e a d e r s h i p in 
Washington and among those in f avo r 
of a non-nuc lea r f u t u r e . A s p o k e s -
man for P r e s i d e n t C a r t e r h a s c o m -
mented that the book will s e r v e a s a 
benchmark aga ins t which th i s Ad-
min i s t r a t i on will be judged. 

Th i s book will not be en joyable 
reading, but i t i s cer ta in ly impor t an t 
r ead ing . Meaningful dialog i s p o s -
s ible only when each pa r ty to the 
dialog has given thoughtful c o n s i d e r -
ation to what the o ther pa r ty i s 
saying. Viewing the book f r o m the 
p e r s p e c t i v e of the w i l d e r n e s s h ike r , 
cons ide r Lov ins ' model of two d i v e r -
gent pa ths . Each path i s an energy 
s t r a t egy : One s t r a t egy i m p l e m e n t s 
the " h a r d " technologies—including 
coal and nuc lea r ; the o ther i m p l e -
m e n t s " s o f t " technologies , which 
re ly on such r enewab le energy r e -
s o u r c e s a s s o l a r energy . Lovins 
be l i eves we have recen t ly p a s s e d the 
fork in the path. He be l i eves " s o f t " 
technologies a r e along the t r a i l to 
su rv iva l . B a c k p a c k e r s k n o w that 
d ivergent pa ths may lead to the s a m e 
des t inat ion. P e r h a p s one i s the high 
road, the o ther the low r o a d - d i f f e r -
ent h ikes fo r d i f f e r e n t tykes . Can 
reconc i l i a t ion be e f f e c t e d through 
meaningfu l d ia log? What k i n d of 
f u t u r e can we all a c c e p t ? 
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Ion Implantation in Semiconduc-
tors is a comprehensive overview of 
the field up to its publication date of 
1970. There has been a considerable 

amount of progress since that date. 
Much that was laboratory experiment 
in 1970 is now in large volume pro-
duction. However, the theory and 
fundamentals discussed in this book 
are as valid today as they were at 
the time of publication. 

The book begins with a general 
discussion of ion implantation and 
very briefly goes into each of the 
subjects that are dealt with in detail 
in the subsequent chapters. This 
section, although very brief, is well 
written and gives the reader a good 
perspective of the overall subject. 

The second chapter covers range 
and range distributions of implanted 
atoms. The subject is covered quite 
thoroughly, with both theoretical con-
sideration and experimental methods 
and results discussed in detail. The 
following three chapters cover lat-
tice disorder and radiation damage, 
lattice l o c a t i o n of the implanted 
atoms, and the use of hall effect and 
sheet resistivity measurements in 
silicon to interpret the effects of the 
implanted ions. Again, the theory 
and experimental techniques are dis-
cussed in detail. 

The last chapter, on device con-
siderations and a p p l i c a t i o n s , was 
written by R. W. Bowers of the 
Semiconductor Division of Hughes Re-
search Laboratory at Newport Beach, 
California. This group pioneered in 
ion implantation in semiconductors, 
but it had a genius for going down 

blind alleys. While the widest com-
mercial integrated circuit applica-
tion of ion implantation has been the 
setting of MOS threshold voltage, 
this is not even mentioned. The 
Hughes approach of using ion im-
plantation to produce a self-aligned 
gate MOS structure, which has never 
found wide commercial use, is dis-
cussed in detail. Several other uses 
of ion implantation in semiconduc-
tor devices, i.e., varactor diodes, 
IMPATT diodes, and nuclear parti-
cle detectors, are discussed very 
briefly. This is the weakest chapter 
of the book. 

Ion Implantation in Semiconduc-
tors, except for the last chapter, is a 
well-written and thorough review of 
the subject as of 1970. It is well 
referenced and reasonably complete. 
It is a recommended addition to the 
library of anyone interested in the 
subject. 
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