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+ D e p a r t ~ e n t  o f  F l o n e t a r y  a n d  Space S c i e n c e s ,  V r l v z r s i t y  
cf C a i i f o r n i a ,  10s  A n ~ e l c s ,  Ca. 96024 

* * S c i s ~ r , n l a g i c a l  L a b o r a t o r y ,  C a l i f e r n i a  I n s t . % t u t c  8f 
T ~ c b ~ o l o p y ,  F a s a ? r r : ~ ,  Sa. 9l lC9 

>!c have p r e v i o u s l y  (1) used  t h e  t , i x n r y  3f i n t e r z r t i r i g  
c o n t i ~ u a  (2,3) t c  s y n t t e s i z c  t h e  TJugociots o f  3uiiar rccks  
f r n m  t t e i r  i n d i v i d u a l  r i n ~ r 3 1  e q u a t i 3 n s  n f  s t 2 t t .  Tfe 
l - ~ ~ s s u ~ e - d - - s i t y ,  t a ~ r n r s t 1 1 r r ,  s b ~ c k  v~locity 3 r d  a r t i c l e  
v e l o c i t y  s t d t a s  were d u t c r 3 - i n ~ d  ancl i r f r - r c n c e ~  rs" a s  t o  . . t b a  P i p b  y r+ : - surP  r h a s e  c r y s t a l  s t :  u c t u r e s  y r - s c n t .  ,ie 
blzve e x a ~ i n t d  f u r t l - e r  t l - p  e f f e c t s  of  tI-p i n t e r a c - c i 3 ~  02 tl-e 
~ ? n e r a l  p r a i n s  on tke  c d l c u l a t e d  shock  s t a t e s  a n d  dcm3ns tba ted  
t h a t  a l t b o u g h  t i e  y r r z s u r e - d e n s i t y ,  sbock and p a r t i c l e  
v e z ~ c i t y  s t a t e s  a r e  r e l a t i v t l y  i n s e n s i t i v e  t~ tfc r i n e r a l  
g r a i c  i n t e r a c t t - n  model  a s s u n c d ,  t h e  s h a r k  t e m r r r a t z r e s  e f  
t h e  individual n ; i r , - ~ a l s  sye,oics dc r ipnd  c r i t i c a l l y  upon t h e  
i n t e r a c t i o n  a s s u n ~ y t i o n s .  ?!r? tlave clxplorcd t h e  rapp;e of  
a c c c p t d t l c  interaction ~ o ( 1 a l s  OF t t j c r n a d y n a n i c  €.rounds in 
t e r n s  of tt-e a i n e r a l  i n t ~ r a c t i o n  er,lSrgy ~i i n  t b e  9anl r ine-  
!Tuponiot c n e r g y  e q u a t i o n  f o r  e a c h  one  of  tlre K ~ P - r a l s  (4) ,  

~i - EI = n ] [ n  ( r -u)  + ii I 
where nf and ni a r e  t h e  volume f r a c t i r n s  o f  t h e  a i n e r a l  i 
a t  t h e  i n i t i a l  and sbock  s t a t e s  and E ,  P , P, U ,  and  u a r e  
t b  i n t e r n a l  e n e r g y ,  d e n s i t y ,  p r e s s u r e ,  s h s c k  and p a r t i c l e  
v e l o c i t y  r e s p e c t i v e l y .  

The r a n g e  o f  i n t e r a c t i o n  e n e r g y ,  c ~ ,  which i s  thermm- 
r i y n a ~ i c a l l y  a l l o w e d  i s  f ~ v n d  t e  v a r y  f r n v  a uiaxinum v a l u e ,  
wh ich  c o r r e s p o n d s  t e  t h e  s t a t e  of  i s c n t r o p i c  c s m p r e s s i o n  o f  
t h e  l e w c s t  s p e c i f i c  e n t r o p y  n i n e r a l ,  down t o  a minimum v a l u e  
which c o r r e s p o n d s  t o  a s t a t e  ef rraxii~ur e n t r c p y  ( a 1 1  m i n e r a l s  
a t  s a r e  t a r r p c r a t u r c ) .  I n  general t b e  t c z p o r e t u r a  bounds 
d - r i r e d  from these c s l c u l a t i ~ n s ,  a r e  s r o l l e r  t h a n  rrcviously 
d t t c r ~ i n e d ,  p i t k e r  hy assumine t h o t  t h e  r r i n c r a l  t e m p c r a t u r c s  
a r e  g iv -n  by t k e  i n d i v i d u a l  m i n e r a l  Hugoniot  (5), qr, t h o t  
t h e  i n t e r a c t i o n  energy i s  zera (I), i.e., t h e  f lew ef h e a t  
be tween  g r a i n s  i s  j u s t  compensated  by tbe n c c t - a n i c a l  i n t c r -  
a c t i e n  cnercy. Mereover, t h e  r e l a t i v e  r a p r f t u d e  ef t h e  
t c r p c r a t u r e s  ore i n  some c a s e s  t h e  r e v e r s *  o f  t h o s t  previeusly 
d c t c r u i n e d ,  
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Fqr c x a e p l e ,  t b c  e f f e c t  sf t h e  i n t e r a c t i o n  e n e r g y  o n  t h e  
i n d i v i d u a l  m i r e r a l  t c v y - r a t u r c s  a t  a shnck p r e s s u r e  of 
1 C Q  kbars i s  s h m n  i n  f i g u r e  1 ,  T b c  r o c k  is l u n a r  s a r r l e  
1 5 , 1 4 8  and i s  c o n s i d ~ r c d  t o  'ce a r r i x t u r c  of ~ l a g i e c l o s c !  
( 7 ) 4  v ~ 1 )  and  p i g e a n l t e  (26$  v e l ) .  Referring t o  f i g u r e  1, 
l a r g e r  v a l u e s  o f  i n t e r a c t i o n  energy c o r r e s ~ o n d  t p  1-ess h e a t  
t r a n s f c r  ' w t w e t n  ~ i n e r a l s .  Tb? range cf a l l o w a b l e  i n t c r -  
3 c t l o n  ~ n a r g i e s  i s  d e l i n e a t e d  en t h e  f i g u r e  and r e s u l t s  i n  
a ~ a x l ~ u r  s p r e a d  ef shack t ~ m y c r o t u r e s  of 350K f o r  tbs 
~ l a g i o c l a s ~ ,  and  32CK f o r  t h e  p i g e o n i t e .  Tbc skock  ~ U K -  
r ~ r a t u r t s  calculntcd w i t h  t h p  essum~tion of  z a r e  i n t e r a c t i o n  
e n e r g y  ( p l a t t e d  on t h e  o ~ d i r a t r  i n  f i g u r c  1 )  ?re r r v c r s r d  
i r  r i .1sLivt t  r , i p n l t r ; ~ i e  fr- .r  t h r  t ~ ~ r l - ~ d ~ n s ~ i c ~ l l ~ :  3 c I v i s i b 7 e  
?"I1 ti.)ns. 

,I) ..klron?, ".c'., ?re 2 .D.  P f T ' a * f e ,  a n d  R . V .  Gibbons 
T. 
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Shock t e n l p e r d t u r t s  nf ~ i r e r a l s  i n  l u v a r  
sample 15,418 a s  a f u n c t i a n  o f  ~ ~ i n e r a l  
i n t e r a c t i o n  energy.  Shsck pressure i s  
1CC k b a r s .  F ~ i n t s  on s r d i n a t r  a x i s  a r e  
m i n e r a l  t e m p e r a t u r e s  when i n t e r a c t i o n  
energy i s  zere. 
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