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The e f f e c t s  of a nonvola t i le  mantle on t h e  thermal s t a t e  of a comet 
nucl ens a r e  inves t iga ted .  Our o r ig ina l  computer model (Pam1 e and Sa lva i l ,  
1984) was modified so t h a t  temperatures can be ~omputed through a t h i n  dust  
mantle t o  t h e  center  of a 5 %m spher ica l  nucleus i n  t h e  o r b i t  of P/Balley. 
No attempt i s  made t o  simulate the  formation of a mantle. Resul t s  a r e  
o b t a i m d  f o r  var ious  spec i f i ed  va lues  of i n i t i a l  mantle thickness and ther-  
mal conductivi ty t o  determine t h e i r  e f f e c t s  on temperature p r o f i l e s  through 
the  mantle. The minimum th ickness  of mantle t h a t  can wi ths tand e j e c t i o n  by 
sub1 h a t i n g  gasses  i s  a1 so ca lcu la t ed  a s  a funct ion  of mantle thermal con- 
duc t iv i ty .  This  i s  assumed t o  occur when t h e  vapor presswce a t  the  ice  
in t e r face  exceeds t h e  l i t h o s t a t i c  pressure  of the  mantle, Calcula t ions  
were performed f o r  t e n  or more o r b i t s  u n t i l  temperatures i n  t h e  mantle 
reached a near steady s t a t e .  Resul t s  ind ica te  t h a t  mantles a s  t h i n  a s  4 om 
and 14 cm, f o r  thermal conduc t iv i t i e s  of 600 and 6000 ergs/cm-s-E, respec- 
t i ve ly ,  w i l l  remain i n t a c t .  Surface temperatures a s  high a s  5llK a t  per- 
ihe l  ion and 400K a t  the  pos i t ion  of spacecraf t  encounter were computed a t  
0' 1 a t i tude  f o r  an upright ,  r o t a t i n g  nucleus. Ice in t e r face  temperatures 
were r a i s e d  by d i f f e r e n t  amounts during each o r b i t ,  depending on mantle 
thickness and thermal conductivi ty,  u n t i l  steady s t a t e  was reached. After 
temperatures i n  the  mantle reached a steady s t a t e ,  ice surface temperatures 
were constant  throughout t h e  o r b i t  due t o  t h e  l a f g e  d i f ference  i n  t h e  ther- 
mal conduc t iv i t i e s  of the  mantle and t h e  more compact icy nucleus. These 
r e s u l t s  imply t h a t  r e1  a t i v e l y  small nonvol a t i l  e masse s empl aced randomly i n  
comet nucle i  could produce an i r r e g u l  a r ,  permanently mantl ed surf ace and 
could a l s o  account f o r  the  apparently random l o c a t i o n  of a c t i v e  areas.  
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