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A se r i es  o f  continuum mechanics computer code ca l cu l a t i ons  are be ing 
performed t o  i n v e s t i g a t e  e f f e c t s  o f  v a r i a t i o n s  i n  impactor mass and v e l o c i t y  
on t he  generat ion and t r anspo r t  o f  impact m e l t  and t r a n s i e n t  c a v i t y  dynamics. 
Resul ts from the  f i r s t  two o f  these ca l cu l a t i ons  have been repor ted  ( 1 ) .  Two 
a d d i t i o n a l  c a l c u l a t i o n s  (NASA-3 and NASA-4) are i n  progress and ea r l y - t ime  
r e s u l t s  are repor ted  here. 

I n  a l l  t he  ca l cu l a t i ons ,  t h e  impacts are modeled as normal and a x i a l  
s y m e t r y  i s  assumed. The c a l c u l a t i o n s  are performed us ing t h e  two-dimensional 
Lagrangian continuum mechani cs code WAVE-L. I n  a1 1 the  ca l cu l a t i ons  t h e  
impactor i s  modeled as an i r o n  sphere and t he  t a r g e t  i s  taken t o  be a gabbroic 
anor thos i te  (GA) hal f -space. The equat ion o f  s t a t e  used t o  model the  i r o n  i s  
due t o  T i l l o t s o n  (2 ) .  The equat ion o f  s t a t e  used t o  model t h e  GA t a r g e t  i s  
ve ry  s i m i l a r  t o  t h a t  repor ted  by Ahrens and 0 '  Keefe ( 3 )  and inc ludes  a 
s o l i d - s o l i d  phase t r a n s i t i o n  beginning a t  a pressure o f  about 150 kb (15.GPa). 
Both t h e  i r o n  and GA a re  modeled w i t h  temperature dependent shear s t rength,  
shear s t reng th  going t o  zero a t  t h e  me l t i ng  p o i n t .  A l l  ca l cu l a t i ons  con ta in  
981 cm/sec2 g r a v i t a t i o n a l  acce le ra t ion .  

I n i t i a l  cond i t i ons  f o r  t h e  f o u r  c a l c u l a t i o n s  are:  
P r o j e c t i l e  P r o j e c t i  l e  Impact Moment um K i n e t i c  
Mass (g )  Radius (m) Vel . (kmlsec) (1017 dynes-sec) Energy 

( l o z 3  ergs)  
NASA-1 1 x 1 0 1 2  31.2 5. 5. 1.25 
NASA-2 1 x 1012 31.2 15.8 15.8 12.5 
NASA-3 1 x 1013 67.2 5. 50. 12.5 
NASA-4 1 x 1 012 31.2 50. 50. 125. 

To ta l  masses (grams) o f  vapor ized and mel ted GA f o r  t h e  f o u r  c a l c u l a t i o n s  
are : 

Ful  l y  P a r t i  a1 l y  F u l l y  P a r t i  a1 l y  
Vaporized Vaporized Me1 t ed  Me1 t e d  

NASA- 1 0 0 3.6 x 1010 3.2 x 1010 
NASA-2 0 3.6 x 1012 7.6 x 1012 2.8 x 1 0 l 2  
NASA-3 0 0 3.6 x 1 0 l 1  3.2 x 1 0 l 1  
NASA-4 4.8 x 1 0 l 2  4.2 x l o i 3  6.1 lo i3  1.9 x lo i3  
O r i g i n a l  depths t o  which me1 t i n g  extends are:  

NASA-1 -15m NASA-3 -30m 
NASA-2 -225m NASA-4 -400111 

I n  NASA-1 a l l  t h e  mel ted GA was e j ec ted  from the  c r a t e r .  I n  NASA-2 o n l y  
about 50% of t h e  mel ted GA was e j ec ted  from t h e  c r a t e r .  Ca l cu l a t i on  o f  t he  
t r anspo r t  of mel ted GA f o r  NASA-3 and NASA-4 as w e l l  as t he  t r a n s i e n t  c a v i t y  
dynamics i s  i n  progress.  
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