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1 . T H E B L A C K H O L E G R A Z E R 

W e p r o p o s e a n a l t e r n a t i v e m o d e l for t h e power ing of ac t ive ga lac t ic nuclei 

( A G N ) , b a s e d on t h e a s s u m p t i o n t h a t all A G N h a v e expe r i enced merg -

e r s . In o u r m o d e l ( K a b u r a k i a n d Tan iguch i 1996; Tan iguch i a n d K a b u r a k i 

1996) , a close pa i r of supe r -mass ive black holes ( t h e b lack hole g raze r ) o rb i t 

one a n o t h e r in a p l ane rough ly p e r p e n d i c u l a r t o t h e ga lac t ic cen te r m a g -

n e t i c field. T h e o rb i t a l m o t i o n induces surface charges on t h e b lack holes 

w h i c h p r o d u c e a n electr ic field. T h i s field is s t r ong e n o u g h t o cause pa i r 

c r ea t i on so t h a t t h e R o c h e lobe of t h e b ina ry s y s t e m is filled w i t h pa i r 

p l a s m a s . R i g i d - b o d y r o t a t i o n of t h e Roche- lobe m a g n e t o s p h e r e dr ives elec-

t r o d y n a m i c a l l y a powerful s y n c h r o t r o n j e t e m a n a t i n g from t h e cen te r of 

m a s s of t h e b i n a r y . F u r t h e r m o r e , a pa i r of equa to r i a l j e t s flow from t h e 

o u t e r L a g r a n g i a n po in t s of t h e b i n a r y s y s t e m . A l t h o u g h these j e t s a r e n o t 

so co l l ima ted , t h e y i n t e r a c t w i t h t h e accre t ing gas r ing formed a r o u n d t h e 

o r b i t a l p l a n e of t h e b ina ry , caus ing b r o a d l ine regions or H2O m a s e r emis -

sion regions (Tan iguch i et a l . 1996). In add i t i on t o t h e p r i m a r y j e t , t w o 

s e c o n d a r y j e t s a re also dr iven by local accre t ion disks a r o u n d t h e t w o black 

ho les . T h e i n t e r a c t i o n a m o n g t h e p r i m a r y a n d t h e seconda ry j e t s m a y ex-

p la in de t a i l ed j e t m o r p h o l o g y observed by V L B I facilit ies. 

R e f e r e n c e s 

Kaburaki, O., and Taniguchi, Y. (1996) Binary Black-Hole Engines in Active Galactic 
Nuclei, Physics of Accretion Disks: Advection, Radiation, and Magnetic Field, edited 
by S. Kato et al. (Gordon and Breach Science Publishers), 327 

Taniguchi, Y., and Kaburaki, O. (1996) A New Unified Model of Active Galactic Nuclei, 
The Physics of LINERs in View of Recent Observations, ASP Conf. Ser. 1 0 3 , 227 

Taniguchi, Y., Kaburaki, O., Ohyama, Y., and Murayama, T. (1996b) A Supermassive 
Black Hole Binary in NGC 4258, The Physics of LINERs in View of Recent Obser-
vations, ASP Conf. Ser. 103 , 221 

461 

Y. Sofue (ed.), The Central Regions of the Galaxy and Galaxies, 461-462. 
© 1998 IAU. Printed in the Netherlands. 

https://doi.org/10.1017/S0074180900085570 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900085570


462 Y. TANIGUCHI k O. KABURAKI 

Figure 1 . The grazing model of the super massive black-hole binary system. [1] (upper 
panel) The primary jets emanating from the center of gravity (CG) of the binary system. 
When the two super massive black holes graze near the pericenter, the two black holes 
emit intense electric dipole emission. The dipole emission introduces a large-scale electric 
field around the black holes, resulting electron-positron pair creation. The rotation of the 
plasma filling the Roche lobe drives an outward electric current from CG. [2] (lower panel) 

The two secondary jets emanating from the two black holes. The rotation of accreting 
plasma disks formed around the two black holes drives similar systems of electric current. 
The physical mechanism of the jets is the same as that of the primary jets. Each vertical 
pair of return current along the magnetic field grows into a highly collimated, bipolar 
radio jets. 
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