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ABSTRACT. An almost i n e r t i a l c e l e s t i a l r e f e r e n c e frame based upon 
e x t r a g a l a c t i c sources i s in the p r o c e s s o f be ing e s t a b l i s h e d . This 
r e f e r e n c e frame i s t o be g l o b a l wi th a minimum d e n s i t y o f one source /100 
square d e g r e e s . The source p o s i t i o n s w i l l be based upon r a d i o 
o b s e r v a t i o n s and w i l l a l l o w o p t i c a l r e f e r e n c e frames t o be r e l a t e d to 
t h i s frame at the 0.03 arc second l e v e l . 

1. INTRODUCTION 

Radio as t rometry has made grea t p rog re s s in the pas t ten years in making 
accura t e p o s i t i o n a l measurements over l a r g e a n g l e s . The accuracy o f 
these measurements now appears to be approaching a m i l l i a r c s e c o n d . 
Ob jec t s such as e x t r a g a l a c t i c r ad io sources make e x c e l l e n t r e f e r e n c e 
p o i n t s f o r e s t a b l i s h i n g a r e f e r e n c e frame as they should d i s p l a y l i t t l e 
o r no d e t e c t a b l e proper mot ions . 

2 . THE PRESENT STATUS OF CELESTIAL REFERENCE FRAMES 

The o p t i c a l r e f e r e n c e frame, the FK5, con t a in s about f i f t e e n hundred 
b r i g h t s t a r s l o c a t e d over the c e l e s t i a l sphere and some three thousand 
f a i n t e r s t a r s . The p o s i t i o n s o f the b r i g h t e s t s t a r s are b e l i e v e d to be 
known to 0.03 arc seconds a t the mean epoch which i s about 1950 f o r 
most o f the s t a r s . The unce r t a in ty in proper motion i s es t imated at 
0 .001 arc s econds /yea r so that at 1987 the apparent p o s i t i o n s should be 
accura te to 0 .05 arc seconds . 

The r a d i o r e f e r e n c e frame has y e t to be e s t a b l i s h e d . There are 
v a r i o u s c a t a l o g s o f from twen ty - f ive t o over one hundred e x t r a g a l a c t i c 
o b j e c t s (Rober tson e t a l . 1986; Ma e t a l . 1986; Fanselow e t a l . 1984) 
which r e p o r t p o s i t i o n a l a c c u r a c i e s o f l e s s than a few m i l l i a r c s e c o n d s . 
The ma jo r i ty o f the sources are l o c a t e d in the nor thern hemisphere with 
some o b j e c t s having d e c l i n a t i o n s as low as -40 deg ree s . 

3. PROGRAM PLAN 

The program i s aimed at e s t a b l i s h i n g a r e f e r e n c e frame o f four hundred 
or more o b j e c t s g i v i n g a dens i ty o f at l e a s t one sou rce /100 square 
d e g r e e s . The o b j e c t s w i l l be e x t r a g a l a c t i c r a d i o sources which d i sp l ay 
o p t i c a l emiss ion . The p o s i t i o n s w i l l be determined by the r ad io 
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o b s e r v a t i o n s . These o b j e c t s w i l l be s e l e c t e d from the l i s t o f 
r a d i o / o p t i c a l candida tes put foreward by IAU Commission 24 (Argue e t a l . 
1984) and supplemented by o ther f l a t spectrum o b j e c t s chosen from the 
Parks and Green Bank-MPI su rveys . 

O p t i c a l obse rva t i ons w i l l be c a r r i e d out us ing wide f i e l d 
as t rograph cameras such as those l o c a t e d a t Hamburger Sternwarte in 
Germany and Black Bi rch As t romet r i c Observatory in New Zealand and la rge 
4 meter c l a s s prime focus photography. The as t rographs w i l l a l l ow a 
l a r g e number o f s t a r s to be used to r e l a t e the p o s i t i o n o f the 
e x t r a g a l a c t i c r ad io source on the prime focus p l a t e t o the b r i g h t s ta rs 
making up the o p t i c a l r e f e r e n c e frame. The accuracy o f the r e l a t i o n s h i p 
o f the e x t r a g a l a c t i c r ad io s o u r c e ' s p o s i t i o n to the s t a r s on the 
as t rograph p l a t e should be b e t t e r than 0.03 a r c s e c o n d s . For o b j e c t s too 
f a i n t f o r prime focus p l a t e s , CCD obse rva t i ons w i l l be used as was the 
case f o r 1928+738 (de Vegt e t a l . 1 9 8 7 ) . In t h i s way the p o s i t i o n s o f 
the e x t r a g a l a c t i c sources in the o p t i c a l r e f e r e n c e frame can be 
determined. 

Observat ions w i l l be ob ta ined over a f i v e year p e r i o d beginning in 
Ju ly 1987. The r ad io obse rva t i ons from t h i s campaign w i l l be analyzed 
f o r s e l f c o n s i s t e n c y wi th obse rva t i ons o f a l l candidate o b j e c t s obta ined 
a t l e a s t once a year in the nor thern hemisphere and o b s e r v a t i o n s 
ob ta ined in the southern hemisphere when p o s s i b l e . The r ad io p o s i t i o n s 
o f sources down to d e c l i n a t i o n s o f -40 degrees should approach an 
accuracy o f a m i l l i a r c s e c o n d whi le those south o f t h i s d e c l i n a t i o n may 
be degraded by f a c t o r s o f from 2 to 10. The o p t i c a l obse rva t i ons w i l l 
r equ i r e a minimum o f two prime focus p l a t e s per source and two wide 
f i e l d a s t rog raph i c p l a t e s o f the s t a r f i e l d around the s o u r c e . The 
o p t i c a l o b s e r v a t i o n s should be on the o p t i c a l r e f e r e n c e frame to an 
accuracy exceed ing 0.05 a rcseconds g l o b a l l y . 

The r ad io p o s i t i o n s o f the o b j e c t s w i l l be used to e s t a b l i s h the 
r e f e r e n c e frame and w i l l be adopted as the p o s i t i o n s o f the o b j e c t s . We 
are assuming that the o p t i c a l and r ad io pho tocen te r s o f the o b j e c t s are 
c o i n c i d e n t to the measurement a c c u r a c i e s o f the r e f e r e n c e which w i l l be 
a few m i l l i a r c s e c o n d s . The r e l a t i o n s h i p o f t h i s r e f e r e n c e t o the FK5 
( o r any o ther o p t i c a l system, e . g . HIPPARCOS) frame can then be obta ined 
to the accuracy o f the o p t i c a l p l a t e t r ans fe r from the 4 meter prime 
focus p l a t e s to the as t rograph r e f e r e n c e s t a r s (which w i l l be o f order 
l e s s than 0.03 a r c s e c o n d s ) . This should a l l o w alignment o f r ad io and 
o p t i c a l images at t h i s l e v e l which i s about one h a l f an A i ry Disc o f the 
Hubble Space T e l e s c o p e . 
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