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1. Introduction 

In 1987 we began a 5-year program to establish a reference system of at least 400 extragalactic 
sources which are compact and flat spectrum in the radio and which also display optical emission. 
This reference frame is to be global with about one source per 100 sq deg (Johnston, et al., 1988). 
The program incorporates some data which had been obtained previously for other purposes. 
Altogether, in one or another aspect of the program, 489 sources have been considered so far. 

This progress report summarizes the program as of September 1989. The published radio and 
optical positions are in Ma, et al. (1990) and Russell, et al. (1990a,b). 
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2. Radio Observations 

To date we have obtained S/X dual frequency VLBI observations of 347 sources, 325 of which have 
at least one good observation and about 300 of which are suitable for inclusion in the radio reference 
frame. About two-thirds of these are in the northern hemisphere. 

The distribution of observed radio sources is shown in Figure 1. The symbols in the figure indicate 
whether the sources were first observed as part of the NASA Crustal Dynamics Project (source list 
from GLOBL solution GBL353; various baselines), the new northern hemisphere observations 
(GBL475; Fairbanks-Hatcreek-Maryland Point), the mid-southern observations (GBL576; Kauai-
Kashima-Tidbinbilla), or the far southern observations (GBL476; Tidbinbilla-Hartebeesthoek). The 
largest gaps in the distribution are in the galactic plane. The sources observed to date include 198 
of the 233 recommended by the IAU working group on the Radio/Optical Reference Frame (Argue, 
et al, 1984). The positions for the southern sources in general are not as accurate as the northern 
because of differences in the number of observations; the CDP sources are especially well-observed 
and accurate. 

The radio results are adopted as the positions of the sources and establish the reference frame. More 
details of the formation of the radio reference frame from VLBI are given by Ma (1990) and Ma et 
al. (1990). We note that the RA zero point is fixed using positions of optical counterparts of 28 
quasars which have been derived on the system of the FK5. 

• GLB576 

Figure 1. Distribution of sources which have been observed with VLBI. 
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Figure 2. Distribution of sources which have source plates. 

Figure 3. Distribution of sources which have astrograph plates. 
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3. Optical Observations 

The optical positions of the radio/optical sources are obtained with a two-step procedure. The 
position of the optical counterpart, generally 18 < m v < 22, is determined using deep prime focus 
photographs or CCD images from 4-m class telescopes, so far the KPNO 4-m, the Calar Alto 
telescope and the AAT. The position is referred to secondary reference stars of intermediate 
magnitude (12 < m v < 16) which can be measured relative to AGK3RN (Corbin, 1979) or SRS (Smith 
and Jackson, 1985) stars using plates from wide field astrographs, specifically those of Hamburger 
Sternwarte in Hamburg, FRG and Black Birch Astronomical Observatory, the USNO station in New 
Zealand. 

As of September 1989, at least four astrograph plates each have been obtained for 170 northern 
sources and at least one plate each has been obtained for 173 southern sources. We have source plates 
of only a fraction of those, 126 total, because of the difficulty of obtaining observing time on the large 
instruments. Figure 2 shows the distribution of sources for which we have obtained at least one 
source plate; Figure 3 shows the distribution of sources with astrograph plates. 

4 Summary 

We plan to reobserve the sources annually with VLBI to improve the radio reference system and to 
continue acquisition of optical data. We will also be observing new sources to increase the density 
of the source distribution in the reference frame and to replace some of the marginal sources currently 
included. 
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