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H e t e r o d y n e s p e c t r o s c o p y a t 11 pm c o m b i n e s h i g h s p e c t r a l r e -
s o l u t i o n (?\ /δΧ ~ 1 0 6 ) , h i g h s p a t i a l r e s o l u t i o n ( < 1 a r c s e c 
a t 3 m t e l e s c o p e s ) and h i g h p e n e t r a t i o n d e p t h . T h e r e f o r e , 
i t seems p r o m i s i n g to use i t a l s o f o r the i n v e s t i g a t i o n of 
b r i g h t c i r c u m s t e l l a r a t m o s p h e r e s . 
We have used our h e t e r o d y n e s p e c t r o m e t e r ( R o t h e r m e l e t a l . 
1 9 8 3 ) f o r p r e l i m i n a r y o b s e r v a t i o n s of a number of s o u r c e s 
( S c h r e y 1 9 8 6 ) . In the f o l l o w i n g the o b s e r v a t i o n of IRC 
1 0 2 1 6 w i l l be d i s c u s s e d , where a few a b s o r p t i o n l i n e s of 
s i l a n e ( S 1 H 4 ) have been o b s e r v e d ( F i g . 1 ) . 
F i t t i n g the e x p e r i m e n t a l d a t a to the r e l a t i o n : 

F i g . 1 : S i l a n e ab s 
l i n e s in IRC 1 0 2 1 6 

ab s orρ t i on 

I T r a n s i t i o n , f r e q u e n c y ν, 
> e q u i v a l e n t w i d t h W: 

- P + ( 4 ) F 2 < - F X : 
2 6 9 3 9 8 8 5 * 3 MHz, 1 5 ± 3 MHz 

- Q ° ( 8 ) F 2 < - F X : 
2 7 0 4 3 2 6 2 * 1 0 MHz, 7 ± 2 MHz 

I - P * ( 5 ) F 2 F X : 
-f 2 6 8 3 5 8 0 0 * 2 0 0 MHz, 8*4 MHz 

The s p e c t r a l r e s o l u t i o n i s 
0 . 2 k m / s e c , the i n t e g r a t i o n 
t ime per s p e c t r u m 2 0 0 0 s e c . 
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Fig. 2: H 2 density n, gas 

temperature T, and e x p a n -

sion v e l o c i t y ν as a 

function of the distance 

r from the star. The 

model of Lafont et al. 

1982) is used with the 

asymptotic e x p a n s i o n 

v e l o c i t y (14 km s e c " ^ ) 

from Huggins and Healy 

( 1986 ) . 

with 

ing 

and 

W / g v ~ Ν exp ( - E / k T r o t ) 

E, g the energy and s t a t i s t i c a l weight of the absorb-

level, one obtains 

column d e n s i t y N: 
T r o t = 1 4 0 ± 3 0 K > 

the r o t a t i o n a l temperature T r o t 

Ν (8.5 ± 1.3)·10 14 ,-2 

A short i n t e r p r e t a t i o n of our m e a s u r e m e n t follows on the 

basis of Fig. 2. 

The location (i.e. shell radius r) of the absorbing silane 

can be o b t a i n e d : 

-from the m e a s u r e d centroid ve1 ο c i t y ( 1 3 . 5 k m / s e c ) >15, 

T r o t , which equals the kinetic temperature 

r = 8 . 1 0 A J c m 

r = 5 . 1 0 1 5 

length 

4. 1 0 1 5 

cm 

of 

< r < 

- from 

-from the range of e x p a n s i o n v e l o c i t i e s over the 

the a b s o r b i n g c o l u m n , if given by the line width: 

l O ^ c m . Since no a b s o r p t i o n at lower e x p a n s i o n v e l o c i t i e s 

has been found, S 1 H 4 has been formed at r, probably by ra-

dical r e a c t i o n s on silicate g r a i n s . Similar m o l e c u l e s are 

formed in that region, e.g. C H 4 (Clegg et al. 1 9 8 2 ) . The 

ratio of silane to m o l e c u l a r h y d r o g e n is 4.10"^ for 

r ~ 3 . 1 0 1 5 c m . The solar Si/H ratio is 4 . 1 0 " 5 . The amount of Si 

locked up in S 1 H 4 is com p a r a b l e to that in SiS and larg-

er than that in gaseous SiO (Lafont et al. 1 9 8 2 ) . 

Our m e a s u r e d continuum flux (1.4 - 1 0 4 Jy) can be compared with 

the IRAS 12 pm band νa lue(2.4 · 1 0 4 ) . This flux is due to an 

o p t i c a l l y thick dust shell with a radius of 6. 10 14 cm and a 

temperature 
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