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1 . R a d i a t i v e A v a l a n c h e 

Recen t ly , as a solid phys ica l m e c h a n i s m which l inks c i r cumnuc lea r s ta r -

b u r s t s t o A G N fueling, U m e m u r a , F u k u e , & Mineshige (1997a) have p ro -

posed a radiative avalanche which is t h e b lack hole accre t ion dr iven by 

in tens ive r a d i a t i o n from c i r cumnuc lea r s t a r b u r s t s of < 100 p c . 

If a surface layer of a r o t a t i n g gas disk is i r r ad i a t ed by in tens ive s t a r l i gh t , 

t h e n i t could lose a n g u l a r m o m e n t u m via r a d i a t i o n d rag , r e su l t ing in an 

ava l anche of t h e layer as an inev i t ab le consequence . T h e r e s u l t a n t mass -

acc re t ion r a t e a t r ad iu s r is given by M(r) = ^L*/c2)(r/R)2(AR/R)(l — 

e _ r ) , w h e r e η r anges from 0.2 u p to 1, L* a n d R a re respec t ive ly t h e 

b o l o m e t r i c luminos i ty a n d t h e r ad ius of a s t a r b u r s t r ing , AR is t h e ex-

t ens ion of t h e emiss ion regions , a n d τ is t h e face-on op t i ca l d e p t h of a 

disk ( U m e m u r a , F u k u e , & Mineshige 1997b) . In an opt ica l ly th ick r eg ime , 

t h e r a t e d e p e n d s u p o n ne i t he r t h e op t ica l d e p t h nor t h e surface m a s s 

dens i t y d i s t r i b u t i o n of t h e disk. If a nuc lea r disk inc ludes dus t of simi-

lar a b u n d a n c e t o t h e solar n e i g h b o r h o o d , t h e accre t ion t imesca le is given 

by * 7 = 8 7 T C 2 £ 2 / 3 X £ * = 2 . 4 χ 1 0 6 y r ( Z * / 3 x 1 0 1 2 i © ) _ 1 ( Ä / 1 0 0 p c ) 2 . 
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Figure 1. A s c h e m a t i c i l l u s t r a t i o n of αβη- P r e s c r i p t i o n . 

2 . αβη- P r e s c r i p t i o n 

In ga lac t i c scales , a weak bar- l ike p o t e n t i a l (if such exis ts) could a c c u m u -

l a t e a l a rge a m o u n t of gas a r o u n d 100 p c (referred t o as / J -accre t ion) . If 

t h e a c c u m u l a t e d gas is ign i ted b y s t a r b u r s t s , t h e r ad i a t i ve ava lanche could 

d r ive t h e fu r the r acc re t ion d o w n t o ~ 1 pc (referred t o as 7 - a c c r e t i o n ) . 

A n in tens ive s t a r b u r s t m i g h t i n d u c e a n inner s t a r b u r s t v ia r a d i a t i v e force, 

s te l la r w i n d s , s u p e r b u b b l e s , U V ion iza t ion , a n d so on . In i n n e r m o s t re-

gions of s u b p a r s e c s , t h e viscous accre t ion could be efficient (referred t o as 

α - a c c r e t i o n ) . T h e ver t ica l ly i n t e g r a t e d m a s s accre t ion r a t e for viscous ac-

c re t ion is Ma = (9L*/2c2)(r/R)3/2 (ίΊ/ία)τ, whe re t a = RV/ac2s w i t h t h e 

viscous p a r a m e t e r , a , t h e s o u n d speed , c s , t h e r o t a t i o n veloci ty a r o u n d t h e 

edge , V. Hence , for a case of τ — 1 0 2 , t h e regions of r/R<0.01 (say r < 1 

pc for R = 100 pc ) unde rgoes acc re t ion p r e d o m i n a n t l y by α-viscosi ty ( re-

ferred t o as α - a c c r e t i o n ) . In th i s a / ?7 -p r e sc r ip t i on , a con t inuous acc re t ion 

f rom ga lac t i c disk regions t o very cen t r a l nuc lear regions could b e poss ib le . 

R e f e r e n c e s 

U m e m u r a M. , F u k u e J., M i n e s h i g e S. ( 1 9 9 7 a ) R a d i a t i v e A v a l a n c h e : S t a r b u r s t I n d u c e d 
F u e l l i n g t o A G N s , Astrophysical Journal Letters, V o l . 4 7 9 no .2 , p p . 9 7 - 1 0 0 

U m e m u r a M . , F u k u e J., M i n e s h i g e S. ( 1 9 9 7 b ) R a d i a t i v e A v a l a n c h e o n t o G a l a c t i c N u c l e i 
I n d u c e d b y C i r c u m n u c l e a r S t a r b u r s t s , submitted to Astrophysical Journal 

https://doi.org/10.1017/S0074180900084370 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900084370

