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Our knowledge of t h e  phys i ca l  p r o p e r t i e s  of cometary g r a i n s  d e r i v e s  
p r imar i l y  from measurements of t h e i r  thermal  emission and o p t i c a l  s c a t t e s -  
ing .  These r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h e  p r o p e r t i e s  of micrometeori tes  
c o l l e c t e d  i n  t h e  s t r a t o s p h e r e  (Brownlee p a r t i c l e s ) .  

1. The s c a t t e r e d  l i g h t  a t  X 1-2 vm i s  n e u t r a l  o r  somewhat red .  The l a c k  
of Rayleigh s c a t t e r i n g  => g r a i n  d iameter  1. 

2. Thermal emission s p e c t r a  i n d i c a t e  g r a i n  temperatures  h ighe r  than a 
t h e o r e t i c a l  b l ack  body i n  equ i l i b r ium => g r a i n s  composed o f  absorbing 
m a t e r i a l  and g r a i n  s i z e  < 10 pm. 

3. Emission f e a t u r e s  nea r  10 pm ahd 18 pm => small  s i l i c a t e  g r a i n s  p r e s e n t ,  

4. Rat io  of s c a t t e r e d l t h e r m a l  r a d i a t i o n  => g r a i n s  very  da rk ;  geometr ic  
albedo Ap = 0.015 - 0.04 a t  X 1.2 - 2.2 vm, comparable t o  t h e  r i ngs  of 
Uranus . 

5. Analysis  of p a r t i c l e  t r a j e c t o r i e s  i n  dus t  t a i l s  => $lax - 2.5 and - 0.5, t y p i c a l  of sma l l  absorb ing  and d i e l e c t r i c  ( s i l i c a t e )  p a r t i c l e s ,  
r e s p e c t i v e l y .  

6 .  Icy g r a i n s  (H20) a r e  probably p re sen t  i n  t h e  coma of new comets a t  
l a r g e  h e l i o c e n t r i c  d i s t a n c e  ( 3  vm f e a t u r e  seen  i n  Cern is ;  l a r g e  OH 
product ion i n  Bowell) ,  bu t  not  g e n e r a l l y  i n  comets w i th in  - 2 AU of 
t h e  sun. 

7 .  Three comet n u c l e i  have now been de t ec t ed  i n  t h e  thermal i n f r a r e d  (IRAST 
Araki-Alcock; Neujmin 1; Arend-Rigaux), wi th  T - 300 K and Ap < .05 => 
some "old" comet n u c l e i  have a  da rk ,  nonvo la t i l e  su r f ace .  




