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Our work w i t h  l u n a r  s o i l  samples has  con t inued  w i t h  measure- 
ments o f  t h e  i n f r a r e d  emis s ion  s p e c t r a  of 10 samples.  They a r e  
10084, 12071, 15531, 61221, 61241, 67711, 69961, 71061, 74001, 
and 74220. The samples w e r e  found t o  produce a  minimum of f o u r  
s p e c t r a l  f e a t u r e s  i n  p l o t s  of b r i g h t n e s s  t empera tu re  v s .  f r e -  
quency i n  t h e  r e g i o n  between 300 and 1400 c m - l .  The s p e c t r a  of 
t h e  samples show c o n s i d e r a b l e  v a r i a t i o n s ,  some of which c o r r e l a t e  
w i t h  t h e  minera logy  o f  t h e  s o i l  samples.  

A few c o n c l u s i o n s  a r e  immediate ly  e v i d e n t  from t h e  d a t a .  
F i r s t ,  t h e  p r i n c i p a l  d i a g n o s t i c  f requency  t h a t  shows u p  o r  t h o s e  -5 samples having h i g h  f e l d s p a r  c o n t e n t  o c c u r s  nea r  820 cm . 
Prev ious  work has  shown t h a t  t h i s  emiss ion  f e a t u r e  i s  r e l a t e d  t o  
a  t r a n s p a r e n t  r e g i o n  i n  f e l d s p a r  s p e c t r a  b u t  o n l y  shows i n  r e l a -  
t i v e l y  f i n e - p a r t i c l e  samples .  There  i s  a  second f e l d s p a r  c h a r -  
a c t e r i s t i c  f r equency  n e a r  1160 c m - 1 .  A f e a t u r e  c o r r e l a t e d  w i t h  
pyroxene c o n t e n t  o c c u r s  nea r  1100 c m - l ,  b u t  it  i s  c o n s i d e r a b l y  
weaker t h a n  t h e  p r i n c i p a l  f e l d s p a r  f e a t u r e  r e f e r r e d  t o  above. I n  
g e n e r a l  fe r romagnes ian  i l i c a t e s  show a  broad band c e n t e r e d  
between 850 and 950 cm-' w i t h  t h e  d e t a i l s  of t h e  f e a t u r e  be ing  
somewhat dependent  on  t h e  p r e c i s e  mix. A peak c e n t e r e d  nea r  
900 c m - I  t o g e t h e r  w i t h  a  r e l a t i v e  weakness of t h e  1100 cm-1 
pyroxene f e a t u r e  i n d i c a t e s  o l i v i n e .  I n  g e n e r a l  t h e  c o n t r a s t  i n  
t h e  s p e c t r a  i s  enhanced by a  h i g h  pe rcen t age  of c r y s t a l l i n e  mat- 
e r i a l  s i n c e  g l a s s e s  t end  t o  produce r a t h e r  f l a t  s p e c t r a .  Agglu- 
t i n a t e  g l a s s e s  produce lower c o n t r a s t  t h a n  o t h e r  g l a s s e s  presum- 
a b l y  due  t o  t h e  enhanced a b s o r p t i o n  by f r e e  m e t a l .  The d a t a  
below 400 cm-1 i s  somewhat q u e s t i o n a b l e  a s  some f e a t u r e s  occu r r ed  
from r u n  t o  r u n  t h a t  were n o t  comple te ly  r e p r o d u c i b l e .  I n s t r u -  
men ta l  d i f f i c u l t i e s  t h a t  may have a f f e c t e d  o u r  p r e v i o u s  work1 
were remedied and a l l  samples  r e r u n .  

W e  a r e  c u r r e n t l y  i n  t h e  p r o c e s s  o f  c a r r y i n g  o u t  a  more 
d e t a i l e d  a n a l y s i s  of t h e  d a t a  u s i n g  t h e  o p t i c a l  c o n s t a n t s  of 
minera l s1r2  w i t h  t h e  e m i t t a n c e  t h e o r y  p r e v i o u s l y  deve loped3r4  as 
w e l l  a s  CIPW norms5 and FMR v a l u e s 6  ( r e p r e s e n t a t i v e  of g l a s s  con- 
t e n t )  f o r  t h e  v a r i o u s  samples.  

I n  a d d i t i o n ,  t h i s  y e a r ' s  program has  r e s u l t e d  i n  improved 
o p t i c a l  c o n s t a n t s  f o r  i l m e n i t e ,  ob t a ined  from a  s i n g l e  c r y s t a l  of 
t h a t  m i n e r a l ,  and o p t i c a l  c o n s t a n t s  f o r  t h e  or thopyroxene ,  
e n s t a t i t e .  The e n s t a t i t e  r e s u l t s  i n d i c a t e  t h a t  t h e  s u b t l e  d i f -  
f e r e n c e s  between o r t h o -  and c l i nopyroxenes  would be  d i f f i c u l t  t o  
measure g i v e n  t h e  s i g n a l - t o - n o i s e  r a t i o s  a p p l i c a b l e  i n  remote 
l u n a r  s o i l  measurements. 
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