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1. T h e V E R A S y s t e m 

N a t i o n a l A s t r o n o m i c a l Obse rva to ry , J a p a n has a p lan t o c o n s t r u c t a n e w 

V L B I s y s t e m n a m e d V E R A ( V L B I E x p l o r a t i o n of R a d i o A s t r o m e t r y ) . 

T h e s y s t e m can m e a s u r e precise pos i t ions of Ga lac t i c r ad io sources ( H 2 0 

m a s e r s a n d SiO m a s e r s ) referr ing t o ad jacent r ad io sources ( Q S O etc . ) by 

us ing a differential V L B I m e t h o d (Sasao a n d M o r i m o t o , 1991). 

T h e V E R A s y s t e m is des igned as follows: 

TABLE 1. The VERA system 

Antenna 
Site 
Baseline Length 

Frequency 
Backend Ree.Speed 
Correlator 

about 20m diameter 
Mizusawa, Kagoshima, Ishigaki, Tsushima 
Max:2272km(Mizusawa-Ishigaki) 
Min:324km(Kagoshima-Tsushima) 
43GHz(SiO maser), 22GHz(H 20 maser), 8GHz, 2GHz 
lGbps 
FX Correlator at Mitaka 

V E R A sys t em will b e o p e r a t e d by an A r r a y O p e r a t i o n a l C e n t e r a t Mizu-

sawa . T h e recorded d a t a t a p e s will b e t r a n s p o r t e d t o M i t a k a F X C o r r e l a t o r 

for co r re l a t ion . T h e V E R A a n t e n n a s a re des igned t o slew very quickly in 

o r d e r t o pe r fo rm fas t - swi tch ing (10-20 sec cycle) differential V L B I observa-

t i ons . 
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2 . T a r g e t s o f V E R A 

T h e e x p e c t e d pos i t i ona l accu racy of t h e V E R A is a b o u t 10 microarcsec-

o n d s . I t m e a n s t h a t d i s t ance of r ad io sources in our Ga laxy can b e mea -

su red v ia a n n u a l t r i g o n o m e t r i c pa r a l l ax w i th t h e accuracy of D / 2 p e r c e n t 

for sources of d i s t a n c e of D k p c . T h e d i s t ance of sources can b e m e a s u r e d 

less t h a n 10 p e r c e n t w i th in t h e a r e a of d i s t ance less t h a n 20 k p c . T h e 

p r o p e r m o t i o n can be m e a s u r e d wi th t h e accuracy of 0.05D k m / s . On t h e 

o t h e r h a n d , r ad ia l veloci ty of t h e m a s e r s can be m e a s u r e d wi th accu racy 

less t h a n 0.5 k m / s by t h e Dopp le r Effect. T h u s we can m e a s u r e t h e t h r e e 

d imens iona l veloci ty field in our Ga laxy . I t m e a n s t h a t we can o b t a i n b o t h 

t h r e e d imens iona l pos i t ion a n d veloci ty of t h e Ga lac t i c source wi th very 

smal l e r ro r s . A n d the se resul t s a re free from any a s s u m p t i o n on t h e m o t i o n 

of t h e G a l a x y l ike a x i s y m m e t r i c r o t a t i o n a r o u n d t h e Ga lac t i c cen te r . 

T h e r e a r e m a n y scientific t a r g e t s of V E R A by us ing t h e resu l t s of t h e 

h igh precis ion a s t r o m e t r y . T h e first one is de tec t ion of n o n - a x i s y m m e t r i c 

m o t i o n of SiO m a s e r s a n d H2O m a s e r s in t h e Ga lac t i c cen t r a l region. T h e r e 

h a s b e e n some ind ica t ions of t h e b a r s t r u c t u r e a t t h e Ga lac t i c cen t r a l re-

g ion. D e t e c t i o n of t h e n o n - a x i s y m m e t r i c m o t i o n possibly re la ted t o t h e ba r -

s t r u c t u r e would g rea te ly a d v a n c e t h e s t u d y of t h e d y n a m i c s of t h e Ga lac t i c 

c e n t r a l reg ion . 

Second is t h e a c c u r a t e d e t e r m i n a t i o n of t h e Ga lac t i c r o t a t i o n cu rve . 

Since t h e Ga l ac t i c r o t a t i o n cu rve is affected by da rk m a t t e r in our Ga laxy , 

m e a s u r e m e n t of t h e d i s t ance a n d p r o p e r m o t i o n of t h e Ga lac t i c sources is 

ve ry i m p o r t a n t t o infer t h e m a s s of t h e Ga lac t i c da rk m a t t e r . D e t e r m i n a t i o n 

of t h e r o t a i o n cu rve of t h e o u t e r p a r t of t h e Solar circle ha s b e e n very 

defficult b e c a u s e of a la rge a m o u n t of a m m b i g u i t y t o m e a s u r e d i s t a n c e of 

G a l a c t i c sources from t h e e a r t h . Since V E R A can m e a s u r e t h e d i s t ance 

ve ry accura t e ly , d e t e r m i n a t i o n of t h e r o t a t i o n curve of t h e o u t e r p a r t will 

be m u c h i m p r o v e d . 

T h i r d is t o m e a s u r e t h e d i s t ance a n d p r o p e r m o t i o n of Ga l ac t i c cen te r . 

SgrA* is t h e r ad io source which is bel ieved t o b e a t t h e Ga lac t i c cen te r 

(A lbe rd i et α/., 1993) . If t h e source is a t 8.5 k p c , t h e n t h e d i s t ance a n d t h e 

p r o p e r m o t i o n of it can b e m e a s u r e d wi th t h e accuracy of 4 p e r c e n t a n d 

0.4 k m / s , respec t ive ly . 
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