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ABSTRACT. Radio p o s i t i o n s o f e i g h t s t e l l a r systems have been de r ived 
with a c c u r a c i e s o f 3 t o 300 m i l l i a r c s e c o n d s from Mkl l l VLBI obse rva t i ons 
conducted with m u l t i - s t a t i o n a r r a y s . The bes t accuracy was obta ined 
during a r e l a t i v e l y s t rong outburs t o f the RS CVn system HR 5110. The 
epoch J2000.0 p o s i t i o n s are obtained in the Jet Propuls ion Laboratory 
VLBI r e f e r e n c e frame o f e x t r a g a l a c t i c r a d i o s o u r c e s . 

1. Radio s t a r astrometry and the Hipparcos S a t e l l i t e 

Observat ions o f o p t i c a l l y b r igh t s t a r s using VLBI are being made t o 
determine accura te p o s i t i o n s ( u n c e r t a i n t i e s o f a few m i l l i a r c s e c o n d s ) 
and proper motions f o r about 15 o b j e c t s w e l l d i s t r i b u t e d over the sky . 
The e x t r a g a l a c t i c r a d i o sources which form the r e f e r e n c e frame f o r these 
p o s i t i o n s w i l l then p rov ide an i n e r t i a l frame f o r the o p t i c a l 
p o s i t i o n s o f 100,000 s t a r s determined by the Hipparcos s a t e l l i t e . The 
accuracy expected f o r the s a t e l l i t e obse rva t i ons i s 2 mas in p o s i t i o n 
and 2 mas/yr in proper mot ion . 

2 . Observat ions and Resul t s 

Survey work has shown that on ly the c l a s s o f s t a r s c a l l e d RS Canum 
Venaticorum and o the r c l o s e binary systems ( e . g . A l g o l , CYG X - 1 , LSI61 
3 0 3 ) are a t t imes s u f f i c i e n t l y s t rong and compact in t h e i r r a d i o 
emiss ion t o be use fu l f o r the a s t rome t r i c requi rements . During three 
s e s s i o n s in 1983, using arrays o f 5 or 6 antennas, we determined 
p o s i t i o n s f o r e i g h t s t a r s with formal u n c e r t a i n t i e s o f 07003 t o 0F.F3 
( see t a b l e s 1 and 2 ) . No c o r r e c t i o n has been made f o r proper motion or 
p a r a l l a x . The p r e c i s i o n was l imi t ed p r imar i ly by the s t reng ths o f the 
s o u r c e s , which ranged from 9 to 400 mJy a t the times o f the 
o b s e r v a t i o n s . 

We have compared these r e s u l t s with r ad io p o s i t i o n s obta ined with 
the VLA and with o p t i c a l p o s i t i o n s a f t e r t ransforming the VLA and 
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o p t i c a l p o s i t i o n s from epoch B1950.0 t o J2000 .0 . For 5 sou rces the mean 
(and rms) o f the d i f f e r e n c e s (VLA-VLBI) are 0700 (0706) and -0706 
(0706) in r i g h t a scens ion and d e c l i n a t i o n , r e s p e c t i v e l y . For seven 
s t a r s , exc lud ing A l g o l , the mean (and rms) o f the d i f f e r e n c e s with the 
o p t i c a l (OPTICAL-VLBI) are 0703 (0708) and -0701 ( 0 7 0 9 ) . The good 
agreement with the o p t i c a l in r i g h t a scens ion i s f o r t u i t o u s s i n c e the 
o r i g i n o f r i g h t a scens ion f o r the r a d i o frame has an unce r t a in ty o f 072 
with r e s p e c t t o the o p t i c a l (Hazard e t a l . , 1 9 7 1 ) . However, i t does 
i n d i c a t e that the JPL VLBI r a d i o r e f e r e n c e frame i s a l i gned with the 
pre l iminary FK5 frame at a l e v e l o f b e t t e r than 0 7 1 . This unce r t a in ty 
i s l im i t ed by the sys temat ic e r r o r s over the sky o f 071 t o 072 in the 
o p t i c a l p o s i t i o n s . 

Table 1. Dates o f o b s e r v a t i o n s 

Date Freq S ta t ions 

I 83 /03 /20 
I I 83 /07 /26 
I I I 83 /10 /16 

8.4 GHz 
5.0 GHz 
1.7 GHz 

DSS14,DSS13,OVRO,Ft.Dav i s ,Wes t ford 
Bonn,Haystack,NRA0140",Ft.Dav is,VLA,0VR0 
Bonn,Haystack,NRA0140»,Ft.Davis,VLA,0VR0 

Table 2 . P o s i t i o n s o f e i g h t r ad io s t a r s . No c o r r e c t i o n has been 
made f o r pa ra l l ax o r proper mot ion . 

Star Sess ion Right Ascension D e c l i n a t i o n Flux 
( J2000 .0 ) Densi ty 

hr mn sec dg mn sec (mJy) 

LSI61 303 I I I 02 40 31.686+/· -0 .008 61 13 45.56 +/· -0 .07 40 
A l g o l I I 03 08 10.1308 0.0003 40 57 20.359 0.005 45 
UX Ar i I I 03 26 35.3375 0.0002 28 42 56.026 0.005 145 
HR 1099 I 03 36 47.3240 0.0002 00 35 18.66 0 .02 400 
HR 5110 I I 13 34 47.6893 0.0002 37 10 56.859 0.003 165 
SigCrB I I 16 14 41.2011 0.0007 33 51 32.47 0.01 16 
CygX-1 I I 19 58 21.6804 0.0004 35 12 05.887 0.009 15 
SZ Psc I I 23 13 23.7645 0.0005 02 40 31.31 0 .04 38 
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