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Continued advances i n  computer technology make numerical s o l u t i o n  of 
c e r t a i n  s c a t t e r i n g  problems feas ib le ,  Our work i nc ludes  i n v e s t i g a t i o n  o f  
e x i s t i n g  techniques t o  determine those which might  be app l i cab le  t o  p lanetary  
sur face studies,  w i t h  t h e  goal o f  improving t h e  i n t e r p r e t a t i o n  o f  radar  da ta  
from Venus, Mars, t h e  moon, and i c y  s a t e l l i t e s ,  

Numerical s c a t t e r i n g  models c u r r e n t l y  r e q u i r e  t h a t  t h e  sur face be 
approximated by f l a t ,  p e r f e c t l y  conduct ing face ts  -- as shown i n  t h e  f igure ,  
Each f a c e t  i s  descr ibed i n  some standard way, such as  by i t s  u n i t  sur face 
normal and i t s  area, Facet dimensions a r e  1 i m i t e d  t o  f r a c t i o n s  ( t y p i c a l l y  
one-tenth) o f  t h e  prob ing  wavelength. The t o t a l  f i e l  d i s  found by 
simultaneously s o l v i n g  t h e  boundary c o n d i t i o n  problem on a l l  t h e  facets which 
make up t h e  approximation t o  t h e  surface, These equat ions r e l a t e  t h e  i n c i d e n t  
f i e l d ,  t h e  r e r a d i a t e d  (sca t te red)  f i e l d ,  and t h e  currents.  

Because t h e  complexi ty  o f  t h e  computation increases r a p i d l y  w i t h  t h e  
number o f  face ts ,  on ly  r e l a t i v e l y  simpl e sur faces have y i e l d e d  numerical 
so lut ions.  Somewhat l a r g e r  s t r u c t u r e s  may be s t u d i e d  i f symmetries -- such as 
about a r o t a t i o n  a x i s  -- a r e  i d e n t i f i e d ,  b u t  these a r e  n o t  h e l p f u l  i n  t h e  case 
o f  randomly rough surfaces. The simpl e geometr ical  shapes sometimes have 
a n a l y t i c a l  s c a t t e r i n g  so lu t ions .  Comparison o f  t h e  numerical and a n a l y t i c a l  
r e s u l t s  prov ides i n s i g h t s  i n t o  t h e  s t reng ths  and l i m i t a t i o n s  o f  bo th  methods. 

A f t e r  experimenting w i t h  some sma l le r  numerical codes, we a r e  now 
examining t h e  Numerical El  ectrogmati  cs Code (NEC) developed a t  t h e  Lawrence 
Livermore Laboratory. Th is  i s  one o f  t h e  most powerful ,  p u b l i c l y  a v a i l a b l e  
codes f o r  s c a t t e r i n g  ana lys i s  i n  t h r e e  dimensions. Though n o t  developed f o r  
random rough surfaces, i t  conta ins  elements which may be general ized and which 
cou ld  be va luab le  i n  t h e  study o f  s c a t t e r i n g  by p lanetary  surfaces. 

F igure  - Gently undu la t ing  sur face i s approximated by-facets de f ined by 
u n i t  sur face  normals 6 Orthogonal c u r r e n t  components J and 7 1 i n k  
i n c i d e n t  and sca t te red  f i e l  ds through boundary c o n d i t i o n s  a$ t h e  supface. 




