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Abstract. The Tycho Catalogue contains astrometric and photometric data for the one million
brightest stars on the sky. About 900000 stars are high quality astrometric reference stars. Pho-
tometry in a blue and visual band is provided.

Two extensions of the catalogue are under way. One is the extension to one magnitude fainter
stars by a second reduction of the original Tycho observations, resulting in a catalogue with a
total of about three million stars. The other extension is the derivation of more accurate proper
motions by means of the Astrographic Catalogue positions as first epoch. This latter work will be
carried out first for the one million stars, and later for all the three million, resulting in the Tycho
Reference Catalogue (TRC).

1. The Tycho Catalogue (TYC)

The Tycho Catalogue contains astrometric and photometric data for the one million brightest stars
in the sky, based on observations with the Hipparcos satellite star mapper. The median astrometric
standard errors (in position, parallax, and annual proper motion) are typically around 7 mas for
stars brighter than Vr ~ 9 mag, and approximately 25 mas for Vpr ~ 10.5 mag, at the catalogue
epoch (J1991.25). The regional systematic errors are ~ 1 mas(/yr). The catalogue is available
in machine-readable form as part of the final Hipparcos mission products (ESA 1997), including a
detailed description of the Tycho Catalogue contents (in Volume 1) and construction (in Volume 4).
Shorter descriptions are given by Heg (1997a, 1997b) and Hgg et al. (1997).

2. The second Tycho Catalogue (TYC 2)

The original Tycho observations comprising 1000 Gbits of data are now subject to a second pro-
cessing (see Hpg 1997a, Section 6). This should result in a second Tycho Catalogue (TYC2) of 3
million stars, including the one million in the present Tycho Catalogue. Expected standard errors at
V=11.0 and 12.0 are respectively about 50 and 100 mas for the position components, and 0.10 and
0.20 mag for visual magnitudes. The reduction is being carried out at Copenhagen in collaboration
with Heidelberg, with planned completion in 1999.

The second Tycho processing of all raw counts is based on the available satellite attitude, the
Tycho Catalogue of one million stars, and a newly constructed Tycho Input Catalogue (TIC2) of
4.3 million stars. The TIC2 production made use of a new astrometric reduction of GSC (GSC1.2
by Roser et al. 1996) and the Astrographic Catalogue. The USNO Al.0 catalogue (Monet et al.
1996) delivered many of the positions, proper motions and colour indices. The TIC2 is as complete
as possible to about V' = 12.5 mag and has a position accuracy about 0.25 arcsec at the observation
epoch. The magnitudes in TIC2 obtained from GSC have been corrected by means of the Tycho
Catalogue photometry (Fabricius 1997). The processing is expected to give better astrometric and
photometric values for the fainter half of the present one million stars of the Tycho Catalogue. The
major reason is that an astrometric estimation based on very few photons does not achieve the
Cramér-Rao limit, cf. Yoshizawa & Andreasen & Hgg (1985). An estimation based on a superposi-
tioning of all photons from many transits will come much closer to that limit. Furthermore, many
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transits of the faint stars were below the limit of signal-to-noise ratio 1.5 used for the detection in
the first Tycho reduction and were thus completely lost.

3. Tycho Reference Catalogue (TRC)

The Tycho Catalogue constitutes an astrometric reference frame with twice as many stars as PPM
(Riser & Bastian 1991) which is the best frame up to now with high star density, cf. Table 2 by
Hpg (1995). The 30 mas standard error of positions for TYC at the epoch 1990 is ten times smaller
than that of PPM and the systematic errors are 100 times smaller. The accuracy is maintained for
one or two decades from 1990 if PPM proper motions are used. Even better proper motions will be
derived for all Tycho stars by means of positions from the Astrographic Catalogue, reduced to the
Hipparcos reference system. This Tycho Reference Catalogue project was proposed by Réser & Hgg
(1993) and pilot project results are described by Kuzmin et al. (1997). The expected standard errors
of the proper motion components are about 2.5 mas/yr.

The Astrographic Catalogue will be transferred to the Hipparcos reference system using the
PPM catalogue, the ACRS (Corbin & Urban 1991) and the Hipparcos and Tycho Catalogues. A
direct use of the Hipparcos Catalogue only is not feasible due to the small number of Hipparcos
reference stars per plate. Therefore, the much more numerous Tycho Catalogue stars are better
suited to derive certain systematic plate-specific errors of the Astrographic Catalogue even though
the Tycho Catalogue proper motions are too inaccurate to transfer the positions properly to the
AC epoch. This work is being carried out at Moscow, in collaboration with Copenhagen, Heidelberg
and Lund. A first preliminary version of TRC with one million stars should appear in late 1997.
After completion of the second Tycho processing a TRC with 3 million stars will be produced.
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