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V L B A obse rva t ions of t h e w a t e r m e g a m a s e r in N G C 4258 reveal an 

e x t r e m e l y t h i n , nea r ly edge-on, s l ightly w a r p e d disk in Kep le r i an r o t a t i o n 

a r o u n d a 3.5 ± 0 . 1 X 1O 7 M0 cen t ra l m a s s (Miyoshi e t a l . 1995). T h e m a s e r s 

e x t e n d from 0.13-0.26 p c ( a s suming a d i s t ance of 6.4 M p c ) , and p rov ide 

an u n u s u a l o p p o r t u n i t y t o p r o b e ac t ive ga lac t ic nuclei ( A G N ) acc re t ion 

on sub -pa r sec scales a n d in a sys t em where t h e m a s s of t h e cen t r a l engine 

a n d t h e g e o m e t r y of t h e o u t e r accre t ion disk a re k n o w n wi th precis ion. 

Here , I d iscuss new 22 G H z , V L B A c o n t i n u u m obse rva t ions of N G C 4258 

in t h e c o n t e x t of a d v e c t i o n - d o m i n a t e d accre t ion m o d e l s . A m o r e de ta i led 

d iscuss ion is in p r e p a r a t i o n (Her rns t e in et al . 1998). 

T h e disk b i n d i n g m a s s co r re sponds t o an E d d i n g t o n luminos i ty of 4.5 ± 

0.1 X 1 0 4 5 e r g s _ 1 . T h e N G C 4258 bo lome t r i c l uminos i ty is e s t i m a t e d from 

A S C A X - r a y d a t a ( M a k i s h i m a e t a l . 1994) a n d opt ica l p o l a r i m e t r y (Wi lkes 

et al . (1995) t o be ~ 1 0 4 2 ± 1 . T h u s , N G C 4258 is highly s u b - E d d i n g t o n , a n d 

t h e r e a re t w o bas ic mode l s t o expla in th i s . T h e first is t h a t a m a s s - s t a r v e d , 

S h a k u r a - S u n y a e v th in accre t ion disk ex t ends all t h e way t o t h e cen t ra l 

eng ine . Neufeld & Maloney (1995) have a rgued t h a t t h e ex t r eme ly low ac-

cre t ion r a t e s ( ~ l O ~ 4 a M 0 y r _ 1 , a be ing t h e s t a n d a r d S h a k u r a - S u n y a e v 

p a r a m e t e r i z a t i o n of t h e k inema t i c viscosi ty) requi red by th is mode l a re 

cons i s t en t w i t h t h e observed rad ia l e x t e n t of t h e m a s e r emiss ion . A n al ter -

n a t i v e m o d e l is t h a t N G C 4258 h a r b o r s an opt ical ly t h i n , t w o - t e m p e r a t u r e , 

a d v e c t i o n - d o m i n a t e d accre t ion flow ( A D A F ; N a r a y a n & Yi 1995) in which 

t h e m a j o r i t y of energy re leased t h r o u g h viscous d iss ipa t ion is carr ied t h r o u g h 

t h e c e n t r a l even t hor izon by a very ho t ( ~ 1 0 1 2 K ) ion p l a s m a . L a s o t a et a l . 

(1996; hereaf te r L96) fit t h e N G C 4258 op t ica l - to -X-ray s p e c t r u m w i t h a 

c e n t r a l A D A F acc re t ing a t ~ 1 0 ~ 1 , 9 α Μ Θ y r - 1 . In compar i son t o s t a n d a r d 

th in -d i sk mode l s , t h e A D A F is t h u s very r ap id a n d very inefficient. 
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In t h e A D A F m o d e l s , t h e ho t ion p l a s m a co-exists wi th cooler ( ~ 

1 0 9 ' 5 K ) e lec t rons t h a t a re expec ted t o g e n e r a t e significant r ad io s y n c h r o t r o n 

emiss ion . L96 p red ic t a flux dens i ty of a b o u t 5 m J y a t 22 G H z , a n d we h a v e 

sea rched for t h i s emiss ion in a mu l t i - epoch V L B I e x p e r i m e n t inc lud ing t h e 

V L B A , p h a s e d V L A , a n d G r e e n b a n k 140-foot of t h e N R A O , a n d t h e Ef-

flesburg 100-mete r t e lescope . T h e mase r s p inpo in t t h e pos i t ion of t h e disk 

cen t e r t o b e t t e r t h a n 0.1 m a s (Her rns t e in 1997), a n d t h e r e is no a m b i g u i t y 

a b o u t w h e r e t h e A D A F emiss ion should occur . We detect no central-engine 

22 GHz continuum emission in NGC J[258 at the level of 220 μ-Jy βσ). 

B r o a d b a n d A D A F s p e c t r a h a v e been appl ied successfully to a n u m b e r 

of s y s t e m s , r a n g i n g from Galac t i c X-ray b inar ies t o A G N (see N a r a y a n 

1997 for a r ev iew) . W h i l e t h e p resen t r ad io d a t a a re incons i s ten t w i t h t h e 

m o d e l s of L96 , t h e y c a n n o t rule ou t A D A F models a l t oge the r in N G C 

4258 . T h e o u t e r acc re t ion flow in N G C 4258, as t r a c e d by t h e m a s e r s , is 

ev iden t ly cool a n d t h i n a n d t h e t r a n s i t i o n to a geometr ica l ly th ick A D A F 

m u s t occur s o m e w h e r e wi th in 0.13 pc ( ~ 4 x 1 0 4 Schwarzschi ld rad i i , R.s) . 

T h e p r e d i c t e d 22 G H z emission can be suppressed by p o s t u l a t i n g t h a t 

t h i s t r a n s i t i o n occurs w i th in t h e r ad ius a t which m o s t of t h e A D A F 22 

G H z emiss ion is g e n e r a t e d . For t h e N G C 4258 A D A F , th i s is a b o u t 1 0 2 

Rs (c f . M a h a d e v a n 1997), a n d the present upper limit on the NGC 4^58 

central-engine radio emission requires that any central ADAF must be trun-

cated within ~ 1 0 2 Rs- R igorous numer i ca l s imula t ions confirm th i s resul t 

( N a r a y a n , p e r s o n a l c o m m u n i c a t i o n ) . More sensi t ive r ad io obse rva t ions will 

e i the r de t ec t t h e A D A F emiss ion, or p lace progressively t i gh te r geomet r i c 

c o n s t r a i n t s on t h e m o d e l s . 
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