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

Sgr A * , t h e e n i g m a t i c c o m p a c t n o n t h e r m a l r ad io source l oca t ed a t t h e cen-

t e r of t h e G a l a x y for m a n y years ha s been cons idered as t h e s ignpos t of a 

mas s ive b lack hole (Rees 1982; Lo 1986; Falcke et ai . 1997). I t s p r o p e r t i e s 

a r e u n i q u e in t h e Ga laxy , b u t it resembles o t h e r nuc lea r r ad io sources (Lo 

1993) . Efforts t o de l inea te t h e source s t r u c t u r e of Sgr A* , in o rde r t o con-

s t r a i n t t h e n a t u r e of t h e u n d e r l y i n g energy source , have been ongo ing since 

1975 (Lo et ai . 1975). 

R e c e n t p r o p e r m o t i o n a n d rad ia l velocity m e a s u r e m e n t s of t h e s t a r s 

in t h e i m m e d i a t e n e i g h b o u r h o o d of Sgr A * have p rov ided very conv inc ing 

ev idence for t h e ex i s t ence of a c o m p a c t d a r k m a s s of 2.5 χ 1 0 6 M @ n e a r 

Sgr A * ( E c k a r t & Genzel 1997) a n d t h a t Sgr A * is a t least as mass ive as 

1 0 5 M©. Since t h e scale size of Sgr A * is be tween 1 0 1 2 a n d 1 0 1 3 cm , it is 

even m o r e compe l l ing t o d e t e r m i n e t h e r ad io source s t r u c t u r e of Sgr A* . 

Higher a n g u l a r reso lu t ion V L B I imag ing s t u d y of Sgr A * is t h e only way 

t o p r o b e d i rec t ly t h e region b e t w e e n 1 t o 10 t imes t h e Schwarzschi ld r a d i u s 

of a 3 Χ 1 0 6 M© black hole . 

2 . V L B A m a p s o f S g r A * a t 6 , 3 . 6 , 2 . 0 , 1 .35 a n d 0 . 7 c m 

M u l t i - w a v e l e n g t h (6 , 3.6, 2.0, 1.35 a n d 0.7 cm) V L B A + Y 1 obse rva t ions of 

Sgr A * were car r ied o u t nea r s imu l t aneous ly in F e b r u a r y 1997. All t h e pos t -

co r re l a t ion d a t a r educ t ion (ed i t ion , opac i ty cor rec t ion , ca l ib ra t ion , fringefit-

t i n g a n d i m a g i n g ) were carr ied ou t a t N R A O A O C , Socor ro . F igu re 1 (left) 

is a " m a p " of Sgr A * a t 0.7 cm. I t shows an e longa ted source w i t h l i t t l e 

a p p a r e n t s t r u c t u r e . T h e j e t s t r u c t u r e c la imed by K r i c h b a u m et ai . (1993) 

is n o t conf i rmed. T h e m a p s a t t h e o t h e r wave leng ths can all b e desc r ibed 

by a n e longa t ed source w i th s imilar axial r a t i o a n d pos i t ion angle of t h e 
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Figure 1. ( l e f t ) : t h e i m a g e of Sgr A * at 0.7 c m . ( r igh t ) : t h e p lo t of m e a s u r e d a n g u l a r 
s i z e of Sgr A * v e r s u s w a v e l e n g t h . 

m a j o r ax i s . In figure 1 ( r i g h t ) , t h e m a j o r a n d minor axes of Sgr A * a r e 

p l o t t e d as a funct ion of obse rv ing wave leng th , a n d is c o m p a r e d t o a cu rve 

r e p r e s e n t i n g 1.4 λ 2 (Rogers et a i . 1994). A fit of t h e m i n o r axes m a y show 

a d e p e n d e n c e dev i a t i ng from λ 2 . 

T h e a c c e p t e d i n t e r p r e t a t i o n of t h e λ 2 d e p e n d e n c e is t h a t t h e obse rved 

source s t r u c t u r e is d u e t o in te r s t e l l a r s ca t t e r ing of an unreso lved source . T h e 

m i n o r axis of t h e obse rved 7 m m m a p is a b o u t twice t h e u p p e r l imit t o t h e 

i n t r i n s i c source size of Sgr A* . T h i s u p p e r l imit is 0.2 m a s or 2.6 χ 1 0 1 3 c m 

( R o g e r s et a l . 1994) . N o t e t h a t t h e size is 35 t imes t h e Schwarzschi ld r a d i u s 

of a 2.5 χ 1 0 6 M© black hole . 

F u t u r e obs e rva t i ons of Sgr A * inc lude : (1) m a p p i n g a t s h o r t e r wave-

l e n g t h (e .g. 3 m m ) is needed t o reach t h e in t r ins ic s t r u c t u r e , (2) s t r u c t u r e 

v a r i a t i o n of Sgr A * w i t h t i m e a n d poss ible cor re la t ion w i th o u t b u r s t s , (3) 

a s t r o m e t r y of Sgr A * a t var ious wave leng ths , a n d (4) po la r i za t ion sea rch . 
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