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I n  order  t o  f u r t h e r  understanding of t h e  r o l e  played by g r a v i t y  i n  t h e  
formation of impact c r a t e r s ,  a s e r i e s  of s imula t ions  a r e  being performed wi tn  
d i f f e r e n t  va lues  of g r a v i t a t i o n a l  a c c e l e r a t i o n  (Table 1 )  f o r  t h e  impact of a  
one k i lomete r  d i a n e t e r  i r o n  meteor i n t o  an a n o r t h o s i t i c  c r u s t .  Previous  
work by Austin e t  a l .  (1) has i n d i c a t e d  t h a t  f o r  l abora to ry-sca le  experiments 
and s i n ~ u l a t i o n s  a t  10 g  andN500 g g r a v i t y  e f f e c t s  were n o t  s i g n i f i c a n t  dur ing  
the  dynamic compression and excavat ion s t a g e s  of c r a t e r  growth and t h a t  i n  
p a r t i c u l a r  a  l a r g e  t r a n s i e n t  c a v i t y  w a s  fo rmed ' in  both  cases .  The p r e s e n t  
s tudy  i s  aimed a t  extending t h i s  a n a l y s i s  t o  p lane ta ry-sca le  impacts.  F a t e r i a l  
models and c a l c u l a t i o n a l  techniques used a r e  s i m i l a r  t o  those  used by Schu l tz  
e t  a1. (2 ) .  -- 

Prel iminary r e s u l t s  (e.g.  F ig .  1) i n d i c a t e  no s i g n i f i c a n t  d i f f e r e n c e s  
due t o  g r a v i t a t i o n a l  e f f e c t s  f o r  t h e  f i r s t  few seconds. Fur ther  a n a l y s i s  
(e.g.  (3 ) )  of t h e  e f f e c t s  of d i f f e r e n t  g r a v i t a t i o n a l  a c c e l e r a t i o n s  on the  
m a t e r i a l  f low f i e l d s  w i l l  be conducted a s  t h e  s imula t ions  a r e  continued t o  
the  t e n s  of seconds necessary  f o r  complete c r a t e r  format ion of these  mul t i -  
k i lomete r  c r a t e r s .  S i g n i f i c a n t  d i f f e r e n c e s  a r e  expected.  

Table I. Parameters employed i n  t h e  s imula t ions .  
Simulat ion P r o j e c t i l e  P r o j e c t i l e  P r o j e c t i l e  G r a v i t a t i o n a l  Acc. 
I d e n t i f i c a t i o n  Diameter Ve loc i ty  Kin.Enerpy ( x l u n a r  & r a v i t y )  

FEANl 1 km 15 km/sec 4 . 6 4 ~ 1 0 ~ ~ e r ~ s  1 
FEAN2 1 km 15 km/sec 4 . 6 4 ~ 1 0 ~ ~ e r ~ s  100 
FLU3 1 km 15 km/sec 4. 6 4 ~ 1 0 ~ ~ e r ~ s  10000 
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Figure 1. FEANl a t  0.14 sec .  Veloci ty  v e c t o r :  0 . 1  inch  r e ~ r e s e n t s  
3.0 km/sec. Distance s c a l e :  1 .0  inch  i s  1 . b  km. P ressure  conto;rs i n  $Gar. 
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