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TWO POPULATIONS OF COMET HALLEY DUST PARTICLES; L.M.Mukhin, E.N.Evlanov, 
M.N.Fomenkova, O . F . P r i l u t s k y ,  Space Research I n s t i t u t e ,  Academy of Sc i ences ,  
Moscow,USSR 

An a t t empt  of more o r  l e s s  d e t a i l e d  c l a s s i f i c a t i o n  of comet Hal ley  d u s t  
p a r t i c l e s  was made i n  ( I )  , u s i n g  only  compressed mode s p e c t r a  from dust-impact 
t ime-of-f l ight  mass-spectrometer PUMA-2. I n  t h i s  work d a t a  from bo th  i n s t r u -  
ments PUMA-I and PUMA-2 a r e  cons ide red .  

The d u s t  g r a i n s  of comet Hal ley  a r e  c l a s s i f i e d  a s  CHON, m ine ra l  (ROCK) and 
mixed, t h e  r e l a t i o n s h i p  between number of i ons  of l i g h t  e lements  H + ,  Ct  , N+, O +  
and of rock-f orming e lements  Mg+ , S i t ,  Fet i n  t h e  spectrum be ing  used a s  c r i t e -  
rium of i t s  c l a s s i f i c a t i o n .  I f  t h e  i on  r a t i o  of every  rock-forming element t o  
t h e  most abundant l i g h t  element i s  l e s s  t h a n  T, t h e n  t h i s  p a r t i c l e  i s  a s s igned  
t o  CHON.  I f ,  on t h e  c o n t r a r y ,  t h e  ion  r a t i o  of every  l i g h t  element t o  t h e  most 
abundant rock-forming element i s  l e s s  t h a n  T, t h e n  t h e  p a r t i c l e  of t h a t  k ind  i s  
a t t r i b u t e d  as ROCK. A l l  t h e  o t h e r  p a r t i c l e s  a r e  i n c l u d e d i n t h e m i x e d g r o u p .  

Dependence of q u a n t i t a t i v e  c l a s s i f i c a t i o n  r e s u l t s  on t h e  t h r e s h o l d  va lue  
T i s  shown i n  Tab le .  

Tab le .  P a r t i c l e s  c l a s s i f i c a t i o n  a s  dependent on t h e  t h r e s h o l d .  

T = 0.01  T =  0 .05  T =  0 . 1  
number of number of number of 
s p e c t r a  % s p e c t r a  % s p e c t r a  X 

PUMA-1 CHON 158 7 . 8  354 17 .4  508 25 . O  
2031 mixed 1573 77 .4  1235 60.8 1008 49 .6  
s p e c t r a  ROCK 30 0  14 .8  44 2  21 .8  5 15  25.4 

PUMA-2 CHON 41  7 . 9  5  I 9 . 9  67 13 .0  
517 mixed 387 74 .9  354 68.4 316 61 .1  
s p e c t r a  ROCK 8  9  17 .2  112 21 .7  134 25 .9  

PUMA-I and PUMA-2 r e s u l t s  a r e  q u i t e  s i m i l a r .  Below groups f o r  T = 0 .  I a r e  
cons ide red .  

I t  t u r n e d  o u t ,  t h a t  mass d i s t r i b u t i o n  of d u s t  p a r t i c l e s  depends on t h e i r  
composi t ion .  So, i n  a l l  t o t a l i t y  of s p e c t r a  of PUMA-1 t h e r e  i s  23% of t h e  smal- 
l e s t  p a r t i c l e s  w i t h  mass m < 2.10-16 g  and 18.4% of t h e  l a r g e s t  p a r t i c l e s  w i t h  m 
> 5.10-12 g .  I n  CHON group t h e s e  q u a n t i t i e s  a r e  24% and 25%, i n  ROCK group - 
40.2% and 6% co r re spond ing ly .  DatafromPUMA-2 d i s p l a y  t h e  sametendency .  

We have a l s o  e v a l u a t e d  mine ra l  p a r t  of CHON and ROCK p a r t i c l e s  i n  te rms  of 
t h e i r  Mg+/Si+ r a t i o s .  The r e s u l t s  a r e  shown at f i g u r e .  Comparison of A) and C) 
h i s tog rams  p o i n t s  ou t  t h e  d r a s t i c  d i f f e r e n c e  of s i l i c a t e  component d i s t r i b u t i -  
on i n  CHON and ROCK p a r t i c l e s .  From A) and B) h is tograms it i s  s e e n ,  t h a t  f o r  
CHON p a r t i c l e s  Mgt/Si+ r a t i o  i s  p r a c t i c a l l y  independent on mass of p a r t i c l e s  
( s e e  a l s o  (2)  about  mass dependence of s i l i c a t e  component d i s t r i b u t i o n  f o r  a l l  
t o t a l i t y  of s p e c t r a )  . 

An impor tan t  p o i n t  i s  t h a t  n o t  on ly  a b s o l u t e  v a l u e s ,  b u t  f i r s t  of a l l  t h e  
Mgt/Si+ r a t i o  d i s t r i b u t i o n s  themselves a r e  d i f f e r e n t  i n  CHON and ROCK groups 
and t h e s e  d i f f e r e n c e s  w i l l  remain a f t e r  conversion from t h e  i o n  r a t i o  t o  t h e  
e l emen ta l  one.  Thus, we conclude ,  t h a t  t h e r e  a r e  two d i f f e r e n t  popu la t ions  of 
g r a i n s  i n  t h e  comet Hal ley  d u s t  envelope wi th  d i f f e r e n t  composi t ion and proper- 
t i e s  which, p o s s i b l y ,  have d i f f e r e n t  o r i g i n  a n d n a t u r e .  
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Dependence of Mg+/Si+ ratio on composition 
of dust particles : 

A) CHON particles, 8.10-17g < m < 5.10-l2 g; 
B) CHON particles, m < 10-16 g; 
C) ROCK particles, 8.10-17g < m C 5. 10-l2 g; 

Mg/Si 

REFERENCES 
1. Dikov Yu. P. et a1 . : 1989, Adv. Space Res. 9, (3) 25343) 258 
2 .  Mukhin L . M. et a1 . , this volume 

Mg/Si 1 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


