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The n a t i o n ' s  e f f o r t s  " t o  expand human presence and a c t i v i t y  beyond E a r t h  o r b i t  
i n t o  t h e  s o l a r  system" was g i v e n  renewed emphasis i n  January o f  1988 when t h e  
P r e s i d e n t i a l  D i r e c t i v e  on N a t i o n a l  Space P o l i c y  was s igned i n t o  e f f e c t .  The 
expansion o f  human presence i n t o  t h e  s o l a r  s y s t e m  has p a r t i c u l a r  s i g n i f i c a n c e ,  
i n  t h a t  i t  d e f i n e s  long-range goa ls  f o r  N A S A ' s  f u t u r e  m iss ions .  To embark and 
achieve such amb i t i ous  ven tu res  i s  a s i g n i f i c a n t  under tak ing ,  p a r t i c u l a r l y  
compared t o  p a s t  space a c t i v i t i e s .  

Two major  e f f o r t s  r e c e n t l y  re leased ,  t h e  N a t i o n a l  Commission on Space r e p o r t ,  
"P ioneer ing  t h e  Space F r o n t i e r , "  1986, and a s t r o n a u t  D r .  S a l l y  R i d e ' s  t a s k  
f o r c e  r e p o r t ,  "Leadersh ip  and Amer ica 's  Fu tu re  i n  Space," 1987, have he lped 
s e t  goa ls  and g i v e  focus  t o  N A S A ' s  f u t u r e  d i r e c t i o n .  O r .  R i d e ' s  t a s k  f o r c e  
fo rmu la ted  a p l a n  t o  ach ieve  t h e  Commission's proposed agenda fo r  t h e  c i v i l i a n  
space program. The t a s k  f o r c e  recommended f o u r  i n i t i a t i v e s :  ( 1 )  M i s s i o n  t o  
P lane t  Ea r th ,  ( 2 )  E x p l o r a t i o n  o f  the  So la r  System, ( 3 )  Outpos t  on t h e  Moon, 
and ( 4 )  Humans t o  Mars. The f i r s t  two i n i t i a t i v e s ,  t o  a g r e a t  degree,  a re  
be ing  pursued by NASA's O f f i c e  o f  Space Science and A p p l i c a t i o n s .  However, 
t he  l a s t  two i n i t i a t i v e s  prompted t h e  t a s k  f o r c e  t o  recommend t h a t  a s p e c i a l  
NASA o f f i c e  be e s t a b l i s h e d  t o  c o o r d i n a t e  and l e a d  human e x p l o r a t i o n  s t u d i e s .  
There fore ,  t he  O f f i c e  o f  E x p l o r a t i o n  was e s t a b l i s h e d  t o  p r o v i d e  a f o c a l  p o i n t  
fo r  these a c t i v i t i e s .  These i n c l u d e  e s t a b l i s h i n g  a mature unders tand ing  o f  
m iss ion  o p t i o n s  and o p p o r t u n i t i e s  and d e f i n i n g  those near - te rm a c t i v i t i e s  t h a t  
can p r o v i d e  t h e  g r e a t e s t  impact  on f u t u r e  m iss ions .  

The O f f i c e  o f  E x p l o r a t i o n  has e s t a b l i s h e d  a process whereby a l l  NASA f i e l d  
cen te rs  and o t h e r  NASA Headquar ters  o f f i c e s  p a r t i c i p a t e  i n  t h e  f o r m u l a t i o n  and 
a n a l y s i s  o f  a wide range o f  m i s s i o n  s t r a t e g i e s .  These s t r a t e g i e s  w e r e  
man i fes ted  i n t o  s p e c i f i c  scenar ios  or cand ida te  case s t u d i e s .  The case 
s t u d i e s  p rov ided  a sys temat i c  approach i n t o  a n a l y z i n g  each m i s s i o n  e lement .  
F i r s t ,  each case s tudy  must address seve ra l  major  themes and r a t i o n a l e  
i n c l u d i n g :  n a t i o n a l  p r i d e  and i n t e r n a t i o n a l  p r e s t i g e ,  advancement o f  
s c i e n t i f i c  knowledge, a c a t a l y s t  f o r  techno logy ,  economic b e n e f i t s ,  space 
e n t e r p r i s e ,  i n t e r n a t i o n a l  coopera t i on ,  and educa t ion  and e x c e l l e n c e .  Second, 
t h e  s e t  o f  cand ida te  case s t u d i e s  a re  f o r m u l a t e d  t o  encompass t h e  techno logy  
requ i rement  l i m i t s  i n  t h e  l i f e  sc iences ,  launch c a p a b i l i t i e s ,  space t r a n s f e r ,  
automat ion and r o b o t i c s  i n  space o p e r a t i o n s ,  power, and p r o p u l s i o n .  

The first s e t  o f  r e f e r e n c e  case s t u d i e s  i d e n t i f y  t h r e e  major  s t r a t e g i e s :  
( 1 )  human e x p e d i t i o n s ,  ( 2 )  sc ience o u t p o s t s ,  and (3) e v o l u t i o n a r y  expansion.  
Dur ing  t h e  p a s t  y e a r ,  f o u r  case s t u d i e s  were examined t o  e x p l o r e  these 
s t r a t e g i e s .  The e x p e d i t i o n a r y  m iss ions  i n c l u d e  t h e  Human E x p e d i t i o n  t o  Phobos 
and Human E x p e d i t i o n  t o  Mars case s t u d i e s .  The Lunar Observa tory  and Lunar 
Outpost  t o  E a r l y  Mars E v o l u t i o n  case s t u d i e s  examined t h e  l a t e r  two s t r a t e g i e s .  
Th is  s e t  o f  case s t u d i e s  e s t a b l i s h e d  t h e  framework t o  p e r f o r m  d e t a i l e d  m i s s i o n  
a n a l y s i s  and system e n g i n e e r i n g  t o  d e f i n e  a h o s t  of concepts and requ i rements  
for v a r i o u s  space systems and advanced t e c h n o l o g i e s .  Th is  paper desc r ibes  the  
d e t a i l s  o f  each m i s s i o n  and, s p e c i f i c a l l y ,  t h e  r e s u l t s  a f f e c t i n g  t h e  advanced 
techno log ies  r e q u i r e d  t o  accompl ish  each m i s s i o n  scenar io .  
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