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Recen t ly , a novel m e c h a n i s m for fueling ac t ive ga lac t ic nuclei ( A G N s ) 

h a s b e e n p r o p o s e d by U m e m u r a et al . (1997a, b ) . T h a t is a r a d i a t i v e 

a v a l a n c h e , in which a r o t a t i n g gas disk sheds angu la r m o m e n t u m due t o t h e 

r a d i a t i o n d r a g force exe r t ed by s t a r l igh t f rom c i r cumnuc lea r s t a r b u r s t s , so 

t h a t t h e m a s s acc re t ion o n t o nuclei is d r iven . Original ly , a t h i n r ing of a s t a r -

b u r s t region h a s b e e n a s s u m e d for s implici ty. However , r ecen t obse rva t ions 

h a v e revea led t h a t c i r cumnuc lea r s t a r b u r s t r ings h a v e rad ia l ex tens ion of 

~ lOpc u p t o k p c , a n d t h e y often consist of c o m p a c t s t a r c lus ters of < lOpc 

T h u s , t h e r a t i o of t h e half th ickness t o c u r v a t u r e r ad iu s of t h e r ing can b e 

m i n i m a l l y less t h a n one t e n t h w h e n all t h e s t a r c lus ters a re a l igned on a 

p l a n e of an inne r gas disk, while t h e r a t i o could b e la rger if t h e d i s t r i bu t i ons 

of s t a r c lus te rs a r e e x t e n d e d d u e t o some veloci ty d i spers ions . 

Here , we exp lore t h e effects of e x t e n d e d s t a r b u r s t reg ions . For t h i s pur -

pose , a s s u m i n g a g e o m e t r y of t o r u s , t h e r ad i a t i on force is numer ica l ly cal-

c u l a t e d inc lud ing t h e effects of op t ica l d e p t h wi th t a k i n g accoun t of v iewing 

angles f rom s t a r b u r s t regions . For t h e p re sen t , we do no t t a k e t h e r ad ia l 

r a d i a t i o n force i n t o cons ide ra t ion . 

As a resu l t , we found t h e p resen t resul t s a n d t h e p rev ious resu l t s for 

a t h i n r ing of s t a r b u r s t ( U m e m u r a et al . 1997b) a re in good a g r e e m e n t 

in a fairly op t ica l ly t h i n disk ( t h e t o t a l face-on op t ica l d e p t h , TQ, < 0 .1) , 

whi le t h e p re sen t ones is far smal ler t h a n t h e prev ious ones in To > 0 . 1 . 

In F i g u r e 1, t h e m a s s accre t ion r a t e is shown for an op t ica l th ick disk a n d 

K e p l e r i a n r o t a t i o n . Here , t w o cases of half th ickness of a s t a r b u r s t t o r u s 
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r/R 
Figure 1. The mass accretion rate by a radiative avalanche is shown in units of Z«,/c2, 
where L+ is the bolometric luminosity of a starburst torus, as a function of radius, r, 
normalized by the curvature radius of torus, Ä, for a/R = 0.1 (solid curve) and 0.5 (dotted 
curve), with half thickness of the torus, a. Here, an optically thick disk and Keplerian 
rotation is assumed. A thin dashed line is the previous estimation by Umemura et al. 

a r e cons ide red , i .e. , a/R = 0.1 a n d a/R = 0 .5. So, t h e prev ious resu l t s for a 

t h i n r ing of s t a r b u r s t ( U m e m u r a e t a l . 1997b) is also shown for c o m p a r i s o n 

in F i g u r e 1. As seen in t h i s f igure, t h e m a s s accre t ion r a t e h a s a c o m m o n 

t e n d e n c y t h a t i t increases w i th increas ing rad i i . There fore , we find t h e 

v iewing-ang le effects lead t o t h e r educ t ion by a factor of ~ a/R t h r o u g h o u t 

t h e d isk . Inc iden ta l ly , a l t h o u g h no t shown in F igure 1, t h e r a t e for a r igid 

r o t a t i o n disk is found t o b e nega t ive , e.g., M ~ — 0 . 0 2 X * / c 2 , a lso, for a flat 

r o t a t i o n disk, t o b e ~ 0.02L*/c2 in t h e vicini ty of t h e t o r u s for a/R = 0 . 1 . 

In t h i s work , we have no t t a k e n t h e rad ia l r ad i a t i on force i n t o consid-

e r a t i o n . I t is i m p o r t a n t t o couple an a z i m u t h a l c o m p o n e n t of t h e m o m e n t 

e q u a t i o n w i t h a r ad i a l c o m p o n e n t , for t h e p u r p o s e of inves t iga t ing t h e gas 

m o t i o n or m a s s acc re t ion r a t e m o r e exac t ly ( U m e m u r a et al . 1997b) . Such 

ana lys i s will b e d o n e in a fu r ther work . 
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