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both  t h e  volume of mel t  produced by t h e  An+-An and Fe-tAn impacts approximately 
l i e  i n  a  s i n g l e  s t r a i g h t  l i n e  whose s l o p e  i s  p r o p o r t i o n a l  t o  t h e  meteoroid 
k i n e t i c  energy. Here pp = 2.94 o r  7.8 g/cm3 i s  t h e  d e n s i t y  of t h e  gabbroic  
a n o r t h o s i t e  and i r o n  m e t e o r i t e ,  r e s p e c t i v e l y ,  p, i s  t h e  p l a n e t a r y  s u r f a c e  
d e n s i t y ,  V is  p r o j e c t i l e  v e l o c i t y  and Cp i s  t h e  bulk  sound v e l o c i t y  i n  t h e  
p r o j e c t i l e .  For v a l u e s  of t h e  s i m i l a r i t y  v a r i a b l e  l e s s  than 4, t h e  r e l a t i v e  
amount of mel t ing  decreases  and t h e  s l o p e  i s  no longer  p r o p o r t i o n a l  t o  t h e  
meteoroid k i n e t i c  energy. The volume of mel t  (Vmt) d iv ided  by t h e  v o l m e  of 
t h e  meteoroid (Vm) i s  c l o s e l y  f i t  by 

Using Z-model s c a l i n g  of Maxwell (7) and t h e  mel t  volume-crater d iameter ,  
D, r e l a t i o n  of Dence (8) f o r  t h e  e a r t h  Eqs. 1 and 2  imply 

Empir ical ly ,  we observe t h a t  t h e  post-impact volume of c r a t e r s  i s  a  f u n c t i o n  
Da, where a i s  l e s s  than  3, f o r  l a r g e  c r a t e r s .  Thus, t h e  volume of mel t  r e l a -  
t i v e  t o  t h e  volume of t h e  c r a t e r  would i n c r e a s e  w i t h  c r a t e r  diameter a t  l e a s t  
a s  r a p i d l y  as D ~ ' ~ ~ .  This  p r e d i c t e d  r e l a t i v e  i n c r e a s e  i n  mel t ing w i t h  c r a t e r  
d iameter  i s  observed i n  t h e  t e r r e s t r i a l  and i n f e r r e d  t o  occur i n  l u n a r  c r a t e r s ,  
The p resen t  r e s u l t s  a l s o  p r e d i c t  t h a t  t h e  amount of m e l t  f o r  a given c r a t e r  
diameter i s  g r e a t e r  i n  p l a n e t s  t h a t  have higher  v a l u e s  of s u r f a c e  g r a v i t y .  
This  impl ies  t h a t  more m e l t  w i l l  be observed i n  l a r g e  t e r r e s t r i a l  c r a t e r s  than 
s imi la r - s ized  l u n a r  c r a t e r s .  
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Fig .  1 Post- impact ,energy p a r t i t i o n i n g  f o r  
s p h e r i c a l  gabbro ic  a n o r t h o s i t e  o b j e c t  im-  
p a c t i n g  gabbroic  a n o r t h o s i t e  h a l f  space  
v e r s u s  impact v e l o c i t y .  
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Fig.  2 Post- impact ,  energy p a r t i -  Fig.  3 Normalized m e l t  volume and 
t i o n i n g  f o r  s p h e r i c a l  i r o n  o b j e c t  vapor volume, v e r s u s  impact v e l o c i t y  
impacting gabbro ic  a n o r t h o s i t e  h a l f  s i m i l a r i t y  v a r i a b l e ,  S.  
space  v e r s u s  impact v e l o c i t y .  
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