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H a m b u r g e r S t e r n w a r t e 

A b s t r a c t : A c a t a l o g of 2 33 s t r o n g c o m p a c t 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 
which d i sp l ay o p t i c a l c o u n t e r p a r t s ha s been p r e p a r e d by the w o r k i n g 
g roup as a b a s i s for the e s t a b l i s h m e n t of an a l m o s t i n e r t i a l e x t r a 
g a l a c t i c r e f e r e n c e f r a m e . O p t i c a l p r o p e r t i e s of the c a t a l o g s o u r c e s 
a r e s u m m a r i z e d and f u r t h e r r e q u i r e m e n t s for a r e f i n e m e n t and e x t e n 
s ion of the p r e s e n t data a r e d i s c u s s e d . 

Rad io a s t r o m e t r i c t e c h n i q u e s now p r o v i d e a power fu l m e a n s for the 
e s t a b l i s h m e n t of an a l m o s t i n e r t i a l r e f e r e n c e f r a m e , b a s e d on c o m 
p a c t 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 . At the IAU C o l l . 48 " M o d e r n A s t r o -
m e t r y " , he ld in Vienna 1978, a w o r k i n g g roup w a s e s t a b l i s h e d by IAU 
C o m m . 24 " P h o t o g r a p h i c A s t r o m e t r y " ( see P r o c h a z k a and T u c k e r , 
1979) to s tudy the p r o b l e m of connec t i ng the r a d i o r e f e r e n c e f r a m e to 
the p r e s e n t independen t o p t i c a l r e f e r e n c e f r a m e by a su i t ab l e s u b s e t 
of t h o s e r a d i o s o u r c e s wh ich d i sp l ay o p t i c a l c o u n t e r p a r t s . A p r o g r e s s 
r e p o r t which c o v e r s the g roup a c t i v i t i e s up to 1982 h a s been p r e p a r e d 
r e c e n t l y (Argue and de Vegt , 1982) . 

Some of the p r e s e n t m a i n a c t i v i t i e s of the w o r k i n g g roup a r e : 
1) C o m p i l a t i o n of a l i s t of cand ida t e s o u r c e s 
2) De ta i l ed i n v e s t i g a t i o n of s p a t i a l s t r u c t u r e p r o p e r t i e s of 

o p t i c a l and r a d i o e m i s s i o n , " P o i n t S o u r c e P r o b l e m " 
3) Se l ec t ion of s u i t a b l e ga l ac t i c s o u r c e s for ty ing t o g e t h e r both 

f r a m e s by use of op t i ca l l y b r igh t o b j e c t s , m o s t e n c o u r a g i n g 
now: S p e c i a l t y p e s of r a d i o s t a r s 

4) I n v e s t i g a t i o n of s y s t e m a t i c d i f f e r ences of the ind iv idua l o p t i c a l 
and r a d i o c a t a l o g s which w i l l be u s e d for the f o r m a t i o n of the 
new r e f e r e n c e f r a m e 

5) S p e c i a l a s s i s t a n c e to Space T e l e s c o p e and H i p p a r c o s p r o j e c t s 
( H i p p a r c o s I N C A - s u b g r o u p 2130: " E x t r a g a l a c t i c R e f e r e n c e 
Link") 
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Future important fields a re : 
a) Fu r the r densification of the present net, especial ly on the southern 

hemisphere and continuous exchange of par t icular objects, where 
optical source s t ruc ture has become evident from more detailed 
observa t ions . 

b) Investigation of potentiali t ies of new optical in ter ferometr ic techni
ques, MAstrometr ic In te r fe romete r s" , to contribute to the es tabl ish
ment of the extragalact ic reference f rame. 

THE PRESENT CANDIDATE CATALOG 

The first vers ion of a candidate catalog has now been compiled from 
eight radio a s t romet r i c survey reference catalogs (for details see 
Argue et a l . , 1984). All sources which have been selected display 
pract ical ly no spat ial s t ruc ture on the a rcsec level and have flat or 
complex radio spec t ra . On the other hand all sources should have 
optical counterpar ts with "pointlike" optical s t ruc tu re . As the source 
selection were mainly dependent on radio as t romet r i c requi rements , 
the optical counterpar ts display a mixture of different object c l a sses 
and cer ta inly needs some refinement at a la ter stage of this work. The 
actual distribution of objects is given by the following table: 

Quasars : 166 / Galaxies: 25 / BL-Lac: 26 / Uncertain type: 8 / Empty 
fields at present: 8. Redshift data, mainly provided by the work of 
H. Kiihr (1984), a re available for 136 objects . 

Concerning the a s t romet r i c suitability of these objects, the main 
problem a r i s e s from their faint optical magnitude. Figure 1 shows the 
distribution of m v -magni tudes , s p l i t up according to galaxies and 
the other object types . Most candidates have magnitudes between 18 
and 19 which requ i res large te lescopes for high quality groundbased 
optical a s t r o m e t r y . However, about 50 sources a r e within the range of 
the ST-FGS system and all sources can be observed easi ly with the 
wide field camera , thus a sat isfactory number of sources is available 
to connect groundbased and space borne astrometry a t a l a t e r stage. 

PROBLEMS OF OPTICAL SOURCE STRUCTURE 

Most of the optical counterpar ts of this candidate list, especial ly the 
quasars , do not show optical s t ruc ture on ESO or SRC survey p la tes . 
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Figure 1 
N 

70 
Distribution of Catalog Objects 

according to Visual Magnitude 

QSO.BL-Lac - — Galaxies 

On the other hand definite optical s t ruc ture as it is the case with 
br ighter galaxies does not necessar i ly imply a significant offset of the 
optical and radio positions of those objects . There is no a p r io r i know
ledge on a definite coincidence of the "integrated" optical and radio 
emission cen t e r s . More detailed information can be obtained only 
from long range p rog rams to determine p rec i se optical positions of the 
counterparts in a well defined intermediate optical and radio catalog 
system (for further discussion see de Vegt and Gehlich, 1982a; 
de Vegt, 1984). 
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Figure 2 gives an 
example of what has 
to be expected from 
such a p rog ram. 
Whereas the general 
t rend of the data 
points in the diagram 
displays the sys t e 
matic differences of 
the radio and optical 
reference f rames, 
some sources show 
a definite offset due 
to source s t ruc tu re . 
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Fur the r optical investigations by deep plates or CCD-observat ions may 
then clarify the reasons for this offset. 

In the case of optically faint galaxies the a s t romet r i c proper t ies 
depend strongly on exposure t ime, spec t ra l range and telescope cha
r a c t e r i s t i c s , this problem is well known from the Lick proper motion 
p rog ram. Fu r the rmore , considering the application of the ST-FGS-
system, resolution problems may a r i s e from s t ruc tu res between 073 
and 0V04 (Hemenway, 1982). It is planned therefore to modify the 
present catalog version by including suitable additional quasars near 
the position of the 25 galaxies, this , however, implies the inclusion of 
weaker radio sources < 1 Jy . 

RADIO STARS 

Recently encouraging a s t rome t r i c resu l t s have been obtained for radio 
s t a r s , although these objects share the galactic motion, positions and 
proper motions of high accuracy can be determined relat ive to the 
p r i m a r y net of extragalact ic sources (Johnston, 1984; Florkowski et 
a l . , 1986). In addition optical and radio spatial s t ruc tu res can be 
es t imated from known pysical and geometric p rope r t i e s . Based on 
those data, a first candidate l ist has been prepared by de Vegt (1982b), 
for the majority of the s t a r s in this list the a p r io r i coincidence of opti
cal and radio emission cen te r s is better than 0V03 . As radio s t a r s 
probably will provide the highest accuracy for tying together the 
Hipparcos s te l lar net and the radio reference frame (Froeschle and 
Kovalevsky, 1982) extensive VLBI and VLA observing p rog rams are 
underway (Lestrade et a l . , 1986; Florkowski et a l . , 1986). Based on 
this forthcoming data mater ia l , the working group will p repa re in 
addition to the extragalact ic candidate list a separa te list of radio 
s t a r s which shall contain al l relevant optical and radio information. 
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