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DETERMINATION OF MASS OF COMET HALLEY DUST PARTICLES; M.N.Fomenkova, 
E.N.Evlanov, L.M.Mukhin, 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 

Dust-impact t ime-of-flight mass-spectrometers Puma-1,2 onboard VEGA 
s p a c e c r a f t s  were in t ended  t o  i n v e s t i g a t e  e lementa l  composi t ion of comet Hal ley  
d u s t  envelope .  More t h a n  2000 s p e c t r a  were ob ta ined  by PUMA-1 ins t rument  and 
more t h a n  500 s p e c t r a  were ob ta ined  by PUMA-2. I n  (1)  an  a t t empt  was made t o  es- 
t i m a t e  mass of r e g i s t e r e d  d u s t  p a r t i c l e s  and it was shown t h a t  t h i s  mass va lue  
may be  i n  t h e  range  from 5.10-17 g  t o  more t h a n  10-12 g .  Thus, e s t i m a t i o n  of d u s t  
p a r t i c l e  mass (DPM) i s  neces sa ry  f o r  c o r r e c t  de t e rmina t ion  of bu lk  e lementa l  
composi t ion of d u s t  component. 

The i o n s  c u r r e n t  i n t e n s i t y  seems t o  be no t  always adequate  c h a r a c t e r i s t i c  
of DPM, t h a t  i s  why we used an independent in format ion  about d u s t  p a r t i c l e  i m -  
p a c t  on t a r g e t :  d a t a  from f r o n t  end channels  ( i n  (2 )  t h e  d e t a i l e d  d e s c r i p t i o n  
of i n s t rumen t s  i s  g i v e n ) .  I n  bo th  in s t rumen t s  4 e l e c t r i c a l  s i g n a l s  were measu- 
r e d  a t  t h e  moment of d u s t  p a r t i c l e  impact and recorded  wi th  each  mass-spectrum : 

- a  s i g n a l  TG on t a r g e t  gene ra t ed  by plasma c loud  moving away from i t ;  
- a  s i g n a l  AC on acce le ra t iongr idgenera tedby  i o n s  movingthrough i t ;  
- a  s i g n a l  PM on p h o t o m u l t i p l i e r  genera ted  by an u l t r a v i o l e t  b u r s t  du r ing  

a n  impact ; 
- a  s i g n a l  CA on c a t c h e r  where seconda r i e s  were s e t t l e d a f t e r t h e  impact .  

Amplitudes of a l l  t h e s e  s i g n a l s  a r e  determined by t o t a l  number of i o n s  genera- 
t e d  by impact .  Theref o r e ,  t h e i r  t o t a l  combination i s  t o  some e x t e n t  c h a r a c t e r i -  
st i c  of DPM. 

A l l  t h e  t o t a l i t y  of s p e c t r a  from each ins t rument  was subdiv ided  i n t o  gro- 
ups i n  accordance w i t h  s i g n a l s  TG, AC, PM. Each s i g n a l  could  accep t  one of 4 va- 
l u e s  i n  2 modes of s e n s i t i v i t i e s .  Thus, t h e o r e t i c a l l y ,  126 combinat i o n s  a r e  po- 
s s i b l e  (0, 0 ,  0  i s  imposs ib l e ) .  The r e a l  number of combinat ions i s  26 f o r  2031 
s p e c t r a  of PUMA-1, 17 f o r  517 s p e c t r a  of PUMA-2. I t  means t h a t  s i g n a l s  TG, AC,  
PM a r e w e l l c o r r e l a t e d ,  a n d p r o v e s t h e i r v a l i d i t y f o r  DPMdetermination. 

On t h e  next  s t e p  d i s t r i b u t i o n s  of CA va lues  i n  groups were cons ide red  and, 
CA va lues  be ing  t a k e n  i n t o  account ,  some combinat ions r a r e  i n  pr imary subdiv i -  
s i o n  were combined t o g e t h e r .  Thus we o b t a i n  16 groups f o r  PUMA-1 and 15 groups 
f o r  PUMA-2. About 10% of s p e c t r a  were not  c l a s s i f i e d  because t h e i r  CA va lues  
s t a n d  out  a g a i n s t  d i s t r i b u t i o n  of corresponding group.  To c l a s s i f y  t h e s e  spec- 
t r a  an a d d i t i o n a l  s e t  of parameters  was used:  d i g i t a l  t i m e  of s i l v e r  ( t a r g e t )  
i o n s  r e g i s t r a t i o n ,  number of s i l v e r  i o n s  and mean number of i o n s  of main e l e -  
ment s c o n s t i t u t i n g  a  d u s t  p a r t i c l e  . 

To d e f i n e  DPMfor each group t h e  d i s t r i b u t i o n  of number of s p e c t r a  i n  t h e s e  
groups was compared wi th  d a t a  on mass d i s t r i b u t i o n  ob ta ined  by SP-2 d u s t  coun- 
t e r  ( 3 ) .  For  PUMA-1 we a l s o  used p re l imina ry  r e s u l t s  of (1)  : t h e  lowes t  mass of 
d u s t  p a r t i c l e  wi th  measured spectrum i s  5.10-17 g i n  h igh  s e n s i t i v i t y  mode and 
10-15 g  i n  low s e n s i t i v i t y  mode. For PUMA-2 we supposed t h a t  t h e  upper  va lue  of 
mass of r e g i s t e r e d  d u s t  p a r t i c l e s  i s  t h e  same a s  f o r  PUMA-1. (The minimum mass 
f o r  PUMA-2 i s  g r e a t e r  t han  f o r  PUMA-1 because of lower s e n s i t i v i t y  of i o n s  de- 
t e c t o r  due t o  an  unexpected v o l t a g e  d rop ) .  Groups wi th  c l o s e  mass v a l u e s  i n  
h igh  and low s e n s i t i v i t y  modes were combined t o g e t h e r .  I n  t h e  t a b l e  t h e  calcu-  
l a t e d  v a l u e s  of d u s t  p a r t i c l e  mass f o r  both in s t rumen t s  a r e  g iven ;  f i n a l  mass 
d i s t r i b u t i o n s  a r e  shown on t h e  f i g u r e .  
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Table .  Correspondance between group number and d u s t  p a r t i c l e  mass ( i n  g)  . 

group 
number 

- PUMR-I 

number of 
s p e c t r a  

mean mass minimum maximum 
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