
Space  Interferometry  Mission:  Measuring  the  Universe 
For: Special S e s s i o n  on "As t rophys ica l   Te le scopes   and  their  
Ins t rumen ta t ion"  

SIM w i l l  be NASA's first space based long-base l ine  
o p t i c a l   i n t e r f e r o m e t e r .  SIM w i l l  r e v o l u t i o n i z e   p r e c i s i o n  
a s t r o m e t r y ,  w i t h  a wealth of  new a s t r o n o m i c a l  data and serve 
as a t e c h n o l o g y   p a t h f i n d e r   f o r   f u t u r e   a s t r o p h y s i c s   m i s s i o n s .  
The SIM a r c h i t e c t u r e   u s e s  a 10-m Michaelson s te l lar  
i n t e r f e r o m e t e r   i n   E a r t h - t r a i l i n g   s o l a r   o r b i t   t o   p r o v i d e  4 
microarcsecond (pas) p r e c i s i o n   a b s o l u t e   p o s i t i o n   m e a s u r e m e n t s  
of stars down t o  20th  magni tude.  This p r e c i s i o n  w i l l  a l l o w  
p a r a l l a x   m e a s u r e m e n t s   t o  1 0 %  accuracy  a t  25 kpc and   p rope r  
motion  measurement   accuracy  of   about  2 p a s / y r   o v e r  i t ' s  5 
year m i s s i o n   ( e q u i v a l e n t   t o  1 0  m / s  a t  1 kpc) .  I n   a d d i t i o n ,  
SIM w i l l  produce images w i t h  a r e s o l u t i o n   o f   a b o u t  1 0  
m i l l i a r s e c o n d   ( e q u i v a l e n t   t o  a 10-m d i f f r a c t i o n - l i m i t e d  
o p t i c a l   a p e r t u r e ) .  I t  w i l l  a l s o   d e m o n s t r a t e   i n t e r f e r o m e t r i c  
n u l l i n g  w i t h  s u p p r e s s i o n  of the on-axis  s t a r l i g h t  t o  a level 
o f  

I n  t h i s  p a p e r  w e  describe: the SIM s c i e n c e   o b j e c t i v e s  
and   requi rements ,  t h e  o p e r a t i o n a l   s c e n a r i o   a n d   s c i e n c e  data 
p r o c e s s i n g   c e n t e r   e n v i s i o n e d   f o r   t h e   i n s t r u m e n t ' s  f ive y e a r  
minimum o n - o r b i t  l i fe ,  t h e  several c o n f i g u r a t i o n s   p r e s e n t l y  
u n d e r   c o n s i d e r a t i o n ,   a n d  the extens ive   t echnology  deve lopment  
program  underway t o   d e m o n s t r a t e  t h e  e n a b l i n g   t e c h n o l o g i e s .  


