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T h e r a d i a t i v e winds from a geometr ica l ly t h in accre t ion disk a re s t ud -

ied . T h e effect of r a d i a t i o n d r a g which causes in t h e in tense r a d i a t i o n fields 

a r o u n d t h e acc re t ion disk is e x a m i n e d recent ly . T h e n , we numer ica l ly con-

s ider t h e r ad iâ t ive ly -acce le ra t ed accre t ion-disk winds which consist of ion-

ized gas pa r t i c l e s , t a k i n g i n t o accoun t r ad i a t i on d r a g of t h e o rde r of v/c. 

1 . D i s k R a d i a t i o n F i e l d s 

For t h e p r e s e n t p u r p o s e , we quan t i t a t i ve ly ca lcu la te t h e full c o m p o n e n t s 

of r a d i a t i o n fields p r o d u c e d by t h e s t a n d a r d accre t ion disk a r o u n d a black 

ho le , cons ider ing t h e Dopp le r e n h a n c e m e n t t o t h e o rder of v/c ( T a j i m a a n d 

F u k u e 1997) . W e e m p h a s i z e t h a t t h e r e a p p e a r s t h e a z i m u t h a l c o m p o n e n t 

of r a d i a t i v e flux, since t h e disk r a d i a t i o n field has an angu la r m o m e n t u m . 

Figure 1. Examples of the contour maps of radiation fields around the accretion disk, (a) 
The normalized radiation energy density e. (b) The azimuthal component of normalized 
radiative flux / φ . 
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2 . M o t i o n s a n d E s c a p e C o n d i t i o n s o f P a r t i c l e W i n d s 

Using t h e c o m p o n e n t s of disk r ad i a t i on fields we e x a m i n e t h e r a d i a t i v e disk 

w i n d s . T h e acce le ra t ion in t h e ver t ica l d i rec t ion is suppressed , c o m p a r e d 

w i t h t h e n o n - d r a g g e d case , d u e t o t h e effect of r ad i a t i on d r a g . W h e n t h e 

acc re t ion disk is less l u m i n o u s , t h e wind canno t e scape t o infinity a n d be -

comes a n acc re t ion disk co rona a t some typica l he igh t , whe re t h e ver t ica l 

g r a v i t a t i o n a l force ba lances by t h e r ad i a t i on force. W e o b t a i n t h e e s c a p e 

cond i t ion of t h e r a d i a t i v e disk winds . D u e t o r ad i a t i on d r a g , t h e d r a g g e d 

w i n d s b e c o m e h a r d e r t o blow t h a n t h e winds w i t h o u t t h e d r a g force. Fur -

t h e r m o r e t h e winds t e n d t o blow from an inner region of disks . In o rde r for 

w i n d s t o b low, t h e disk l uminos i t y should be larger t h a n a t least 80 p e r c e n t 

of t h e E d d i n g t o n luminos i ty , while i t is 60 pe rcen t in t h e n o n - d r a g g e d case . 

1 I 1 1 1 1 I , Λ · Ι 1 1 1 1 I 

1 ( £(b)r d =0 .5 . . . · · ' Non-Dragged^ 

Dragged 

r / r g 

IST To 

Figure 2. Examples of trajectories of the winds. The parameter Γ a is the disk luminosity 
normalized by Eddington luminosity. 

Figure 3. The escape conditions of the winds. The abscissa is the initial radius ro of the 
particle winds in units of the Schwarzschild radius r g , while the ordinate is the normalized 
disk luminosity Γ<ι. When the winds have parameters above the curves in this figure, the 
winds can escape to the infinity and vice versa. 
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