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Abstract. Minor planet observers generally use the Guide Star Catalog
(GSC) as the astrometric reference for the reductions of their CCD frames.
Two problems are related with GSC. First, it contains no proper motions,
and second, it shows severe systematic errors near the plate edges.

I report on the status of a new reduction of GSC and present a first ver-
sion of STARNET, a catalogue of 4.3 million positions and proper motions
using GSC as second, and a new reduction of the Astrographic Catalogue
(AC) as first epoch. In STARNET the average rms-accuracy of the proper
motions is 5 milliarcsec/year, that of the present-day positions 0.3”.

1. New GSC reduction

A comparison between GSC 1.0 (Lasker et al. 1990) and PPM shows large
differences with an rms up to 0.7” especially on the southern hemisphere
(Roser et al. 1994). Starting from GSC 1.0 a new plate-by-plate reduction
onto the system of PPM has been carried out. This was done by applying
a numerical filter with a fixed number (25) of stars (Roser et al. 1994).
As a result of this procedure the rms residuals between GSC and PPM
coordinates are now better than 0.3”. The reason for this improvement is
a removal of systematic errors on scales smaller than the size of the plates.
These were present in GSC 1.0, and were caused by the fact that SAOC
and CPC were used as reference catalogues. This improvement was not
found by Lopez Garcia and Yagudin (1995), because they only corrected
the zero-point of each plate with respect to PPM.

This re-reduction still showed the well-known (Taff et al. 1990) dis-
tortions at the plate edges, when residual differences between the newly
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reduced GSC and PPM as functions of the plate coordinates averaged over
many plates are formed. From GSC plate-overlaps a radial magnitude equa-
tion has been detected. This is confirmed by Morrison, Roser et al. (1995)
in a comparison with the Lick Northern Proper Motion Catalog (Klemola
et al. 1987). The edge-distortions and the magnitude effect will be removed
from GSC within the next few months.

2. STARNET - the determination of proper motions

GSC is an observational catalogue. It is not a reference catalogue, because
it does not contain proper motions. Galactic rotation and solar motion lead
to systematic errors, the larger the more one deviates from the epoch of
observation. In some regions of the southern hemisphere, after 20 years of
epoch difference, these systematic errors amount to 0.2”. Referencing ob-
servations to GSC means referencing to a coordinate system which rotates
at a rate of 5 mas/year.

For about a quarter of the GSC objects, the measurements of the As-
trographic Catalogue (AC) can be used as first-epoch observations. These
published measurements were put into machine-readable form by Nesterov
et al. (1990). Identifying AC with GSC has yielded positions and proper
motions for 4.3 million stars. This catalogue of reference stars is called
STARNET.

STARNET has the following characteristics: an average star density of
100 stars per square degree, a median magnitude of B = 12.0™ on the
southern hemisphere and V' = 11.5™ on the northern hemisphere. The
present-day rms-accuracy of the positions in STARNET is 0.3”, that of the
proper motions 5 mas/year. Comparison of STARNET with observations
made with the Bordeaux meridian circle (Requiéme 1995) confirmed these
values, but also showed the systematic errors mentioned in the previous sec-
tion. STARNET is available at Astronomisches Rechen-Institut. A detailed
publication on its construction and its properties is in preparation.
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