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DESCRIPTION fa. Brief r la tement  on rtrategy o f  inuesligalion. b. Proprecr and accomplvhmentr o f  prior year, c. What wll l  be accomplished 
t h u  year, as well  or h o w  and w h y .  and d. Summary bibliography) 

a. Strategy We use  a l l  a v a i l a b l e  ground-based obse rva t iona l  techniques  t o  s tudy  
t h e  chemical and phys ica l  p r o p e r t i e s  of the  small bodies  of t h e  s o l a r  system, 
p r i m a r i l y  comets and secondar i ly  a s t e r o i d s .  The u l t i m a t e  goa l  is t o  use t h e s e  
bodies  t o  understand the  formation and evo lu t ion  of t h e  s o l a r  system. 

b. Accomplishments 1987-1988. ( i )  continued the  a n a l y s i s  of ccd images of comet 
P /Hal ley .  This  inc luded  a major r e v i s i o n  of our p a p e r  on t h e  p e r i o d i c i t i e s  of CN 
j e t s  i n  Hal ley showing t h a t  t h e i r  p e r i o d i c i t y  i s  7.3 days ,  not  2.2 days. It a l s o  
inc luded  an a n a l y s i s  of t he  continuum images which showed t h a t  t he  dusE i n  j e t s  is  
much redder  than  i n  t h e  "ambient" coma. Ca lcu la t ions  wi th  Me theory  suges t  t h a t  
t h e  particles which must be "added" i n  the  j e t s  t o  make them red are e x a c t l y  those  
p a r t i c l e s  t h a t  show the  s t r o n g e s t  e f f e c t s  of r a d i a t i o n  pressure. Much e f f o r t  was 
expended d e v i s i n g  methods t o  estimate the  l e v e l  of sky background of t he  many images 
i n  which t h e  comet ex tends  t o  t h e  edge of t h e  chip.  P r o f i l e - f i t t i n g  t o  determine 
t h e  asymptote seems t o  work but is very s e n s i t i v e  t o  t h e  p o r t i o n  of the  comet over  
which t h e  image i s  f i t .  ( i i )  Examined images of comet Wilson taken  over many months 
i n  1987.  Wilson, a dynamically new comet, shows none of t he  short- term v a r i a b i l i t y  
o r  j e t  s t r u c t u r e  ( e i t h e r  dus ty  j e t s  o r  j e t s  of r a d i c a l s  seen  i n  H a l l e y .  This i s  
presumably due t o  the  l ack  of a mantle o r  t h e  nucleus.  ( i i i )  Developed median- 
imaging of sky as a technique f o r  removing r e s i d u a l  f l a t - f i e l d i n g  e r r o r s  i n  ccd 
images. ( i v )  Developed a Monte Carlo model and a convulu t ion  model f o r  s tudying  
temporal v a r i a b i l i t y  of gaseous daughter  products.  (v )  Wrote s e v e r a l  review p a p e r s .  
( v i )  Began r educ t ion  of a Pluto-Charon mutual event  observed wi th  ccd from Perth.  

c Plan for Next Year ( i )  Archiving a l l  ccd d a t a  with IHW. ( i i )  Fur ther  
r educ t ion  of ccd images of Hal ley  and Wilson beginning wi th  c a r e f u l  s u b t r a c t i o n  of 
continuum from emission-band images. ( i i i )  Complete model f o r  temporal v a r i a b i l i t y  
and apply t o  Hal ley t o  determine l i f e t i m e s  of parents .  ( i v )  Continue ccd 
obse rva t ions  of comets. 
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