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IPB a n r l y t i c a l  model has been develoged t o  simulate the  mater ia l  dif-  
f  e r e n t i a t i o n  of a  cometary nucl eus composed of water ice ,  pu ta t ive  
uncla thra ted  C02 ice and s i l i c a t e  dust  i n  spec i f i ed  proport ions,  Se lec t ive  
sub1 imation of any f r e e  60 ice present  i n  a  new comet would produce a sur- 
face l a y e r  of water  i c e  03 dust  overlying t h e  o r i g i n a l  CO r i c h  mater ia l .  2 This  surface l a y e r  reduces t h e  temperatare of bur ied  C 0  ice and r e s t r i c t s  

2 t h e  o a t f l w  of gaseous W2" On each o r b i t ,  water s u b l m a t i o n  a t  smaller 
he1 iocen t r i c  d i s t ances  temporarily reduces t h e  thickness of the  water  i ce  
and dust  l a y e r  and l i b e r a t e s  dust.  Most of the  dust i s  blown o f f  the  
nucleus, but a  small m o m t  of res idual  dust remains on the  surf ace. ( s f .  
Boupis e t  a l . ,  1985) O w  model includes t h e  e f f e c t s  of nucleas ro ta t ion ,  
a r b i t r a r y  o r i e n t a t i o n  of the  r o t a t i o n  axis ,  l a t i t u d e ,  heat conduction i n t o  
t h e  deep i n t e r i o r  of the  nucleus and r e s t r i c t i o n  of 00 gas outflonr by the  2 
water ice and dust  l a y e r p  f e a t u r e s  t h a t  were not included i n  t h e  Boupis e t  
ak. model. Specif i s a l l y ,  we inves t iga te  the  e f f e c t s  of the  permeability of 
the surface water  ice  l aye r ,  the nucleas r o t a t i o n  s a t e  and t h e  l a t i t u d e .  
The l o s s  r a t e  of CO and t h e  r e s u l t a n t  depth of O2 ice a r e  shown t o  be 
pos t  s e n s i t i v e  t o  t i e  permeabil i ty of t h e  water i ce  and dust l aye r .  Por a  
homogeneous, i n i t i a l l y  m a n t l e d  comet placed i n  t h e  o r b i t  of comet Halley, 
it i s  shown t h a t  the  C0 ice  a t t a i n s  a  steady s t a t e  or cyc l i c  r e l a t i o n s h i p  
between O2 depth and o r a i t a l  pos i t ion  w i t h i n  several  revolut ions.  I f  the  
nucleus con ta ins  2% by mass of eB , o w  r e s u l t s  ind ica te  t h a t  OIL i c e i s  
always w i t h i n  several  meters f r m  t a e  surfaoe a t  any l o c a t i o n  f o r  a  nucleus 
of l o w  obl iqui ty  and t h a t  C 0 2  ice i s  neares t  t o  t h e  s w f  ace a t  the  equator 
shoet ly af t e ~  perihel ion.  Under these condi t ions  t h e  s u b l h a t i o n  of 60 
ice i s  always s igni f  icant  and becomes t h e  dominrnt gaseous species  beyon3 
4ABT. This r e s u l t  i s  probably g e m r a l l y  v a l i d  f o r  unmantled por t ions  of 
most comets and qua1 i t a  t i v e l y  simul a t e  s  t h e  behav ior  of an abundant, highly 
v o l a t i l e  component i n  a n  B O l s i l i c a t e  matrix. Comparison of these and simi- 

2 
llar r e s d  t s  w i t h  observat ions could y i e l d  i d o r m a t i o n  regarding t h e  germea- 
b i l  i t y  and chemical composition of cometary mater ia l  and suggest sampl ing 
s t r a t e g i e s  t o  minimize f  r a c t i o n r t i o n  e f f e c t s .  
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