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VARIABLE ACTIVITY AT COMET HALLEY MARCH 23-25, 1986: IUE 
OBSERVATIONS; L.A. McFadden, M. F. A'Hearn, U. Maryland, Col lege  Park ,  MD 
20742, P.D. Feldman, Johns Hopkins Univ., Bal t imore ,  MD 21218. 

U l t r a v i o l e t  (W) emiss ion  bands of OH, CS, ~ 0 ~ '  and continuum r e f l e c t a n c e  
i n  Comet Ha l l ey  were measured w i t h  t h e  I n t e r n a t i o n a l  U l t r a v i o l e t  Explorer  
(IUE) s a t e l l i t e  d u r i n g  i t s  1985-86 a p p a r i t i o n  t o  moni tor  t h e  v a r i a t i o n  i n  
g a s e s  and d u s t  as a f u n c t i o n  of  h e l i o c e n t r i c  d i s t a n c e .  P a r t  of  o u r  
a c q u i s i t i o n  and t r a c k i n g  p r o t o c o l  i nvo lved  measuring a 432 a r c s e c 2  a r e a  o v e r  
t h e  c e n t e r  of b r i g h t n e s s  of t h e  comet w i t h  t h e  F ine  E r r o r  Sensor (FES) which 
has  s p e c t r a l  s e n s i t i v i t y  between 0.38 and 0.65 p. The FES is  t h e r e f o r e  
s e n s i t i v e  t o  emis s ion  due t o  CN, C2 and d u s t .  These t r a c k i n g  o b s e r v a t i o n s  
have h ighe r  temporal  r e s o l u t i o n  t h a n  t h e  s p e c t r o m e t e r  camera exposures .  
During two US s h i f t s  on  March 23-24 and 24-25, t h e  magnitude of  t h e  comet 
b r igh tened  by a f a c t o r  of 3.2 i n  24 h r s .  (F ig .  1) .  The f l u x  of  t h e  emis s ion  
bands of  OH and CS i n c r e a s e d  i n  b r i g h t n e s s  a t  a  r a t e  dependent  on  t h e  l i f e t i m e  
of t h e  p a r e n t  molecules .  The CS (Fig .  2 ) ,  which has  a pa ren t  molecule  w i t h  a  
l i f e t i m e  of  300 s i n c r e a s e d  i n  abundance much more r a p i d l y  t h a n  t h e  OH (F ig .  
1)  w i t h  a  p a r e n t  l i f e t i m e  of  about  a day. The OH and d u s t  c u r v e s  are i n  phase 
w i t h  t h e  FES i n d i c a t i n g  t h a t  C2,  which a l s o  h a s  a long pa ren t  l i f e t i m e ,  i s  t h e  
dominant component i n  t h e  FES curve.  The i o n i z a t i o n  t i m e s c a l e  f o r  C02 must 
be  less t h a n  a few hour s  which is t h e  s h o r t e s t  i n t e r v a l  between which changes 
i n  CO + were observed.  The d u s t  f l u x  as measured by t h e  continuum between 
0.2948 and 0.2980 pm a l s o  fo l lows  t h e  PES l i g h t c u r v e  (F ig .  2). 

Upon examinat ion  o f  t h e  FES f l u x  d u r i n g  o t h e r  obse rv ing  r u n s ,  we can s e e  
t h a t  t h i s  e v e n t  r e p e a t s  i t s e l f ,  a l t h o u g h  t h i s  i s  t h e  o n l y  t ime we observed 
b o t h  a minumum and maximum i n  f l u x .  When we compare ' t h e  t i m e  of  t h i s  even t  
w i t h  t h e  l i g h t c u r v e  of Millis and S c h l e i c h e r  (1) we s e e  t h a t  t h i s  i s  one of  
t h e  markers  i n  t h e i r  l i g h t c u r v e  and t h a t  t h i s  event  r e c u r s  every  7.4 days .  
The r a t e  of  change o f  t h e  f l u x  as seen  i n  the  FES on t h e  23-25 is  very  
d i f f e r e n t  from t h a t  s e e n  on 18-19 March and t h e  behav io r  of t h e  molecu la r  
s p e c i e s  i s  v e r y  d i f f e r e n t  (F ig .  3) .  Th i s  even t  has  been r e p o r t e d  by Feldman 
e t  a l .  (2 )  and i t  occured d u r i n g  minimum a c t i v i t y  of  t h e  event  0 4  t h e  23- 
25 d e s c r i b e d  here .  The 18-19 even t  was a t r a n s i e n t  o u t b u r s t  of s h o r t  d u r a t i o n  
p robab ly  c o n t r o l l e d  by v a p o r i z a t i o n  of C02 i n  a r e g i o n  about  50' from t h e  23- 
25 a c t i v e  area.23-U'Fs t h e  r e s u l t  of  a l o n g - l a s t i n g  a r e a  of s u r f a c e  a c t i v i t y  
c o n t r o l l e d  by i n c i d e n t  s u n l i g h t .  These d a t a  i n d i c a t e  t h a t  comets can have 
r e g i o n s  o f  c o n s t a n t  and t r a n s i e n t  a c t i v i t y  and r e p r e s e n t  advances i n  our  
a b i l i t y  t o  measure t h e  cometo log ica l  p rocess  a t  d i f f e r e n t  r e g i o n s  on a comet's 
s u r f a c e  (cometary  geo logy) .  
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4 OH (1-0) Figure 1:FES flux (x) 
and OH (1-0) band flux(+) 
and 2 measurements of C 
(+) made by the IUE on 2 i 2 4 23-25 March, 1986. 
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a Figure 3:FES flux (X)  

- and0~ (0-0) band flux (+) 
variations 18-19 March, 
1986. Note expanded time 

- and flux scale compared 
to figures 1 and 2. r 
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2 Figure 2: FES flux (x) l6 '" 
dust flux and CS flux 9 . r  

IT during active event on ; 
surface of comet Halley - 
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