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ABSTRACT. Young p l a n e t a r y n e b u l a e (PN) which a r e s t i l l o p t i c a l l y th i ck 
in the Lyman continuum can have a l a r g e f r a c t i o n of m a t e r i a l in n e u t r a l 
h a l o s surrounding the i o n i z e d zone . The coo l dust in the n e u t r a l r e g i o n 
can make a s i g n i f i c a n t c o n t r i b u t i o n to the f a r i n f r a r e d f l u x , r educ ing 
the d e r i v e d d u s t - t o - g a s r a t i o . T h i s i s important when at tempt ing to 
understand the apparent decrease in d u s t - t o - g a s r a t i o w i th n e b u l a r 
r a d i u s ( a g e ) suggested by Pot tasch a t . ( 1 9 8 4 ) . 

Comprehensive models of dusty PN wi th n e u t r a l r e g i o n s have been 
deve loped to i n v e s t i g a t e the dust in these o b j e c t s in d e t a i l . A d i s t r i -
b u t i o n of g r a i n s i z e s i s used which a r e heated by s t e l l a r and d i f f u s e 
continuum, as w e l l as by UV resonance l i n e r a d i a t i o n . The g r a i n temper-
a t u r e s a r e c a l c u l a t e d a t each p o i n t in the n e b u l a . Dust a b s o r p t i o n i s 
f u l l y taken in to account when c o n s t r u c t i n g the p h o t o - i o n i z a t i o n model , 
so the p r e d i c t e d emiss ion l i n e s t r e n g t h s and r a d i o f l u x a r e s e l f -
c o n s i s t e n t wi th the dust emi s s ion . 

Of p a r t i c u l a r i n t e r e s t i s IC 418, in which n e u t r a l hydrogen emis -
s ion was de tec ted by T a y l o r and Pot tasch ( 1 9 8 7 ) , and a f a i n t h a l o seen 
by Monk dt (UÎ. ( 1 9 8 7 ) . Thermal emiss ion from d u s t , i n c l u d i n g the n e u t r a l 
r e g i o n , i s shown to a g r e e w i th IR o b s e r v a t i o n s , u s i n g g r a p h i t e w i th a 
d u s t - t o - g a s r a t i o of 7.9x10"*. Amorphous carbon cou ld not match the o b -
s e r v a t i o n s . 

A model i s a l s o shown f o r DDDM-1 which i s the only PN in the 
g a l a c t i c h a l o de tec ted by IRAS. An abundance a n a l y s i s by C l e g g QÄ aZ. 

(1987) found the o b j e c t to be v e r y c a r b o n - p o o r , w i t h Mg and Fe a l s o 
d e p l e t e d , p r o b a b l y i n t o d u s t . A model i n c o r p o r a t i n g s i l i c a t e dust w i t h 
a d u s t - t o - g a s r a t i o of 8.5x10"* f i t s the IRAS o b s e r v a t i o n s , and i s 
c o n s i s t e n t w i th the mass a v a i l a b l e from r e f r a c t o r y e lements . 
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