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A b s t r a c t . C o m p a c t r ad io cores , which are often a s s u m e d t o m a r k t h e 

p re sence of a supe r -mass ive black hole , a re no t only found in t h e nuclei 

of powerful q u a s a r s b u t also in n e a r b y galaxies . W h i l e in q u a s a r s t h e y a re 

typ ica l ly assoc ia ted w i t h re la t iv is t ic j e t s , t h e n a t u r e of t hose cores in low-

l u m i n o s i t y A G N is less clear . Here , I will briefly m e n t i o n some of t h e r ecen t 

theor i e s ( A D A F s or j e t s ) a n d obse rva t ions of t h e l a t t e r class of ob jec t s . 

1 . I n t r o d u c t i o n 

I t is often sa id t h a t V L B I r a d i o cores i nd i ca t e t h e presence of a b lack 

hole in a ga lac t i c n u c l e u s — b u t why? T h r e e answers can be g iven easi ly: 

a ) B e c a u s e M a r t i n Rees has said so (e.g. Lynden-Bel l & Rees 1971 , w h e r e 

t h e y p r e d i c t e d Sgr A * a n d achieved some th ing few theor i s t s ever wi l l—they 

we re r i g h t ) , b ) W h a t else should t hey be? ( rad io cores a re u n i q u e ob jec t s in 

ga lac t i c nucle i , w h e r e super -mass ive black holes a re t h o u g h t o ex i s t ) , a n d 

c) b e c a u s e it m a k e s a g o o d press release ( and justifies t h e a m o u n t of m o n e y 

s p e n t on t h e necessa ry expans ion of V L B I ) . Of course we also would like t o 

k n o w w h e t h e r t h e r e a re a n y o t h e r scientific a r g u m e n t s t h a t p rove t h e l ink 

b e t w e e n c o m p a c t r ad io cores a n d black holes . 

2 . C o m p a c t R a d i o C o r e s i n t h e G a l a x y a n d G a l a x i e s 

In a l a rge su rvey Wrobe l & Heeschen (1991) discovered t h a t a n u m b e r of 

e l l ip t ica l ga laxies h a v e c o m p a c t r ad io nuclei . F a b i a n & Rees (1995) in te r -

p r e t t h e s e as t h e emiss ion from a ho t ion t o r u s . In a su rvey of opt ica l ly 

se lec ted low- luminos i ty A G N (here only L I N E R s ; see also H o 1997) Falcke 

e t a l . (1997a) find t h a t a q u a r t e r of n e a r b y L I N E R galaxies have c o m p a c t , 

flat-spectrum r ad io cores . C o m p a r i s o n of r ad io a n d H a flux shows t h a t in 
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L l N E R s w i t h s t e e p - s p e c t r u m r a d i o emiss ion , r ad io a n d opt ica l flux a re no t 

co r r e l a t ed , whi le for L I N E R s wi th flat-spectrum cores t h e r e is a m a r k e d 

t r e n d for t h e r a d i o flux t o increase w i th t h e emission-l ine flux. T h i s is a 

c lear sign t h a t op t i ca l a n d r a d i o ac t iv i ty in t hose low-luminos i ty L I N E R s 

h a v e a c o m m o n o r ig in—mos t likely an A G N . 

N a r a y a n (e .g . 1997)—concep tua l ly no t very different f rom F a b i a n & 

R e e s — s u g g e s t s t h a t t hose r ad io cores could be expla ined by an advec t ion 

d o m i n a t e d acc re t ion flow ( A D A F ) . However , t h e r ad io spec t r a l indices we 

find in L I N E R s a re usual ly subs t an t i a l l y flatter t h a n those p red i c t ed in t h e 

A D A F m o d e l , a n d V L B I of some of t hose cores (e.g. N G C 4258, He r rn s t e in 

1997) h a v e revea led j e t s t r u c t u r e s s imilar t o those in m o r e l u m i n o u s A G N . 

H e r r n s t e i n , w i t h his s u p e r b d a t a , now also p u t s s t r o n g u p p e r l imi t s on a n y 

a d v e c t i o n d o m i n a t e d disk in N G C 4258. On t h e o t h e r h a n d , t h e newly dis-

covered r a d i o j e t in N G C 4258 fits in m a n y deta i ls very well t h e p red ic t ions 

of t h e j e t -d i sk m o d e l by Falcke (1996) , as does t h e H a / r a d i o cor re la t ion for 

t h e L I N E R s a m p l e (Falcke et al . 1997a) . 

H e n c e , desp i t e t h e ove rwhe lming m o m e n t u m of t h e A D A F b a n d w a g o n , 

I a m very conf ident , t h a t m o s t , if no t all , of t h e m o r e p r o m i n e n t r a d i o cores 

in n e a r b y ga laxies will t u r n ou t t o b e j u s t scaled down A G N j e t s — t h u s 

m a k i n g t h e b lack h o l e / c o m p a c t r ad io core l ink a r a t h e r ind i rec t one ( t h e r e 

is a b lack ho le , which accre tes m a t t e r , which t h e n leads t o t h e fo rma t ion 

of a j e t , a n d which t h e n looks like a c o m p a c t r ad io core) . 

On ly for t h e closest r ad io core , Sgr A*, which hides b e h i n d a s c a t t e r i n g 

sc reen , t h e g a m e is stil l wide o p e n — b u t t h e r e is h o p e . In a recent c a m p a i g n 

t o m e a s u r e t h e s i m u l t a n e o u s s p e c t r u m of Sgr A* (Falcke et a l . 1997b) we 

were ab le t o confirm t h e excess in i ts s p e c t r u m a t m m - w a v e l e n g t h s . T h i s is 

be s t i n t e r p r e t e d as an u l t r a - c o m p a c t emission region, very close t o t h e even t 

hor izon of t h e b lack hole . Th i s region could t h e n in pr inciple be resolved 

a l r e a d y w i t h t h e nex t gene ra t i on of m m - V L B I e x p e r i m e n t s , wh ich should 

h a v e a b e a m smal le r t h a n t h e e x p e c t e d ' v i sua l ' size of t h e black hole , a n d 

t h u s w o u l d n o t on ly d i s c r imina t e be tween t h e var ious mode l s b u t could a lso 

finally p r o v e t h e ex i s tence of a b lack hole . 
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