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1. A N A L Y T I C A L T E M P E R A T U R E D I S T R I B U T I O N S I N C I R C U M S T E L L A R S H E L L S 
T h e k n o w l e d g e o f t h e t e m p e r a t u r e d i s t r i b u t i o n i n c i r c u m s t e l l a r d u s t 
s h e l l s ( C D S ) i s n e e d e d f o r b o t h t h e c a l c u l a t i o n o f t h e e m e r g e n t I R 
s p e c t r u m a n d t h e m o d e l l i n g o f p h y s i c a l p r o c e s s e s , e . g . , d u s t 
f o r m a t i o n · 

F o r a n o p t i c a l l y t h i n CDS ( i . e . r e - e m i s s i o n n e g l e c t e d ) we h a v e 
d e r i v e d a n a l y t i c a l e x p r e s s i o n s ( p o w e r l a w s ) o f t h e r a d i a l d e p e n d e n c e 
o f g r a i n t e m p e r a t u r e T d ( r ) f r o m t h e e q u a t i o n o f e n e r g y b a l a n c e , 
a s s u m i n g t h r e e d i f f e r e n t t y p e s o f d u s t o p a c i t y ( f o r t h e p r o c e d u r e s e e 
H e n n i n g e t a l . 1 9 8 3 ) . 
( 1 ) A b s o r p t i o n e f f i c i e n c y Q ^ ( a ) f » \ " n 

R - 2 / ( 4 + η ) · γ · n V ( 4 + n ) h c 

T d ( r ) = ( ) | y ^ F A " n d A j — 8 » h c 2 R n + 1 ) J ( n + 4 ) 

- 1 / ( 4 + n ) 

r * V - » * ( 1 ) 

( 2 ) T h e s t a r i s p r e s u m e d t o r a d i a t e p r i m a r i l y i n t h e U V , w h e r e f o r 
s i l i c a t e d u s t Quv( a) Ä 1· The P L A N C K m e a n s a r e r e p r e s e n t e d b y 
p o w e r l a w s . 

( a ) A b s o r p t i o n e f f i c i e n c y b a s e d o n o b s e r v a t i o n s o f t h i n I R e m i s s i o n o f 
s u p e r g i a n t CDS ( H e n n i n g e t a l . 1983) ; Q-jq u m ( a ) = ° · 1 

^ Tdy 250 K ) [0 . 255 ( r £ T ^ ) 0 . 335 r - 0 . 6 7 1 ( 1 5 0 0 κ ^ Ί 

8 . 9 3 9 ( r ^ T ^ ) 0 . 1 6 2 r - 0 . 324 ( 2 5 0 K ^ T d 

( b ) A s t r o n o m i c a l s i l i c a t e ( D r a i n e a n d L e e 1984); g r a i n r a d i u s a = 0 . 1 u m 

ί0 . 5 2 3 ( r * 

6 . 4 7 7 ( r g 

r 2 T 4 ) 0 . 300 r - 0 . 6 0 0 ( 1 5 0 0 K > T d > 2 7 5 Κ ) 

T d U ) = ^ — 'r* T 4 ) 0 . 1 7 9 r - 0 . 358 ( 2 7 5 K > T d > 30 Κ ) ( 3 > 

S y m b o l s u s e d : F * , r * , T * - f l u x , r a d i u s , a n d t e m p e r a t u r e o f t h e 
s t a r ; p [ x ) a n d ^ ( s ) Gamma a n d R I E M A N N Z e t a f u n c t i o n s ; h , c , a n d k -
u s u a l m e a n i n g . 

S c h w a r t z e t a l . (1983) o b t a i n e d i n t h e o u t e r r e g i o n s o f S 140 1RS 
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T d ( r ) r o r " ü * 3 in good agreement with Equations (2) and ( 3 ) . 

For optically thick CDS we developed a rapid-converging procedure 

for approximating T ^ i r ) . It starts from a linear combination of the 

upper (only geometrical dilution; no re-emisison) and lower limits 

(geometrical and optical dilutions; no re-emission) of the 

temperature. The coefficients are determined by satisfying iteratively 

the energy balance equations at the inner and outer boundaries of the 

CDS (Henning 1 9 8 3 ) . The resulting T^(r) could be fitted satisfactorily 

by a power law with an exponent between -0.5 and - 0 . 7 , depending on 

the model p a r a m e t e r s . 

2. ANALYSIS OF THE SPECTRA OF BECKLIN-NEUGEBAUER (BN) OBJECTS 

For BN objects (catalogue - Henning et a l . 1984; analysis - Gürtler et 

al. 1985) we found an inverse correlation between the strength of the 

silicate absorption feature and the colour temperature in the NIR, 

extending the analogous relation for Miras and OH/IR stars to higher 

optical depths (Fig. 1 ) . There is a poor correlation between the 

optical depths of the silicate and of the ice bands (Fig. 2 ) . 

τ ι ι ι ι 1 1—ι ι 1 1 1 1 r 

Fig. 1 Fig. 2 
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