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1. In troduct ion 

The Hipparcos Input Catalogue -hereafter called H I C - (Turon et al. 1992a, 
Turon et al. 1994) contains the observing programme of the Hipparcos mis-
sion: 118 000 preselected stars, 48 minor planets and three satellites of major 
planets. These objects were selected on the grounds of more than 200 sci-
entific programmes proposed by the world-wide astronomical community, 
and dealing with a large variety of astronomical and astrophysical topics. 
It contains the most up-to-date, comprehensive and homogeneous data and 
information related to these programme stars, collected during the years 
1981-1990 by the INCA Consortium (Hipparcos INput CAtalogue consor-
t ium). 

The accuracy of the astrometric and photometric parameters obtained 
from the analysis of the first 30 months of Hipparcos data already provides 
a check the various sources of ground-based data contained in the Hippar-
cos Input Catalogue. It also provides a statistical estimation of what can 
be expected for the various types of scientific programmes proposed for ob-
servation by Hipparcos, in terms of accuracy of the astrometric parameters 
with respect to spectral types, luminosity classes, types of objects, etc. 

Based on observations made with the ESA Hipparcos satellite, and on work performed 
within the INCA, FAST and NDAC Consortia. 
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2. T h e qual i ty of t h e as trometr ic and p h o t o m e t r i c d a t a in t h e 
Hipparcos Input Cata logue 

The data collected in the HIC were obtained from extensive cooperative 
programmes of compilation and new observations or measurements per-
formed by the INCA Consortium during the years 1981-1990. A complete 
description of the da ta included in the HIC can be found in the introduc-
tion to the printed, tape and CD-ROM versions of the Hipparcos Input 
Catalogue (Turon et al 1992a, Turon et al 1992b, Turon et al 1994) and 
in Perryman and Turon 1989. 

2.1. P O S I T I O N S 

The positions available from the 30-month combined sphere solution (H30) 
are of an unprecedent accuracy as compared with ground-based positions: 
median rms of 1.1 and 0.9 mas for ecliptic longitude and latitude respec-
tively. These values are about 1/20 of the rms claimed by the most accurate 
ground-based catalogues, and confirm that these preliminary Hipparcos re-
sults are perfectly suitable for our present purpose. The distribution of 
differences between H30 and IC8 (version of HIC used for satellite observa-
tions) is illustrated in Table 1. Only single entries were considered for the 
comparisons by source catalogue. 

In order to characterise the scatter of these differences, a width based on dis-
tribution percentiles is used as dispersion estimate instead of a rms scatter, 
which is too sensitive to heavy tail distributions and outliers. 

2.2. P R O P E R M O T I O N S 

The provisional proper motions available from the 30-month combined so-
lution show median rms of 1.5 and 1.3 mas /yr for the proper motion in 
longitude and in latitude respectively. These values will be improved in the 
final da ta reduction, including the 37 months of Hipparcos data. Therefore, 
the results shown here are only tentative. However, for all source catalogues 
with the exception of the FK5, these preliminary results should be signifi-
cant. The distribution of differences between H30 and IC8 is illustrated in 
Table 2. 
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TABLE 1. Median and width (arcsec) of distribution of differences between 
H30 and IC8 in a cos 6 and 6 (equinox J2000.0, epoch J1990.0) 

Nb of a cos 6 6 

stars median width median width 

All stars 107 495 -0.020 0. ,275 0.070 0, ,285 

Single entries 104 045 -0.020 0. ,275 0.070 0, .280 

Joint entries 3 450 -0.060 0. ,330 0.080 0. ,310 

FK5 1940 0.005 0. ,080 0.040 0. .095 

Meridian 6 283 0.000 0. ,108 0.040 0. ,140 

IRS * 12 629 -0.030 0. 185 0.080 0, .200 

SSSC 3 851 -0.270 0. .255 0.170 0. .248 

P P M * 41448 0.030 0, .270 0.040 0, .285 

CPC2 * 9 585 -0.240 0. .320 0.160 0, .295 

Plate meas. 12199 -0.030 0. .355 0.080 0, .405 

* provisional versions 

TABLE 2. Median and width (arcsec) of distribution of differences between 
H30 and IC8 in /j,a cos S and fis 

Nb of A COS 6 V>6 

stars median width median width 

single entries 90 619 0.000 0.007 0.001 0.008 

FK5 1940 0.000 0.003 0.000 0.003 

Meridian 5 273 0.000 0.002 0.000 0.005 

IRS * 7 558 0.000 0.006 0.001 0.006 

SSSC 3 440 0.000 0.011 0.007 0.009 

P P M * 41451 0.001 0.006 0.000 0.007 

CPC2 * 5 784 -0.005 0.006 0.003 0.005 

SAO 11605 0.000 0.017 0.000 0.017 

* provisional versions 
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2.3. PHOTOMETRY 

Within the frame of the Hipparcos Input Catalogue preparation, Hp mag-
nitudes (magnitudes in the wide bandpass of the Hipparcos photometric 
system, Grenon et al 1992), had to be predicted from ground-based multi-
colour photometry, in order to optimise the observing time allocation, and 
to check the star observability. In addition, photoelectric photometry was 
collected to produce high accuracy standards for the on-orbit calibration 
of the detection chain. The accuracy of Hipparcos photometric measure-
ments is at the level of a few millimagnitudes. The comparison of these 
measurements with those included in the HIC is illustrated in Table 3. 

TABLE 3. Median and width (magnitudes) of distribution of differences between 
H30 and HIC in Hp magnitudes 

Number of stars median width 

all stars 117610 J 0.000 0.098 

photoelectric B and V 44483 0.000 0.016 

photoelectric V 13 298 -0.031 0.064 

heterogeneous V * 45 273 0.022 0.240 

* colour derived from spectral type and extinction model (Arenou et al. 1992) 

2.4. CONCLUSION 

The astrometric and photometric data included in the Hipparcos Input 
Catalogue are largely within the original specifications of ESA: ± 0.3 arcsec 
on 1990 positions (to be compared with a specification of 1.5 arcsec); ± 
0.25 mag on Hp magnitudes and ± 0.02 mag for more than a third of the 
catalogue (to be compared with a specification of 0.5 mag). 
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3 . E x p e c t a t i o n s w i t h respect to scientific objec t ives 

The 118 000 stars were selected on the grounds of more than 200 scien-
tific programmes proposed by the world-wide astronomical community, and 
dealing with a large variety of astronomical and astrophysical topics: fun-
damental astronomy (reference systems; dynamics of the stellar system; 
astrometry); stellar physics (stellar luminosities; fine structure of the HR 
diagram; tests of the physics involved in internal stellar structure models; 
stellar evolution; determination of stellar ages, masses, and diameters; etc); 
galactic physics (stellar populations; chemical, kinematical and dynamical 
evolution of our Galaxy; galactic rotation and potential; stellar orbits; etc); 
cosmic distance scale (new calibrations of photometric and spectroscopic 
parallaxes, of period-luminosity relations; detailed study of the effects of 
chemical abundances -metallicity, Helium, Oxygen, e t c - on the location of 
the main sequence or giant branch). 

Details on the iterative process which led to selection of the final ob-
serving programme are given in Turon et al. 1992c. The results obtained 
from the analysis of the first 30 months of Hipparcos data already give a 
very good confidence in the possibilities expected from the final Hipparcos 
Catalogue: 

— with respect to fundamental astrometry: the Hipparcos reference frame 
will be characterised by an accuracy of 1.5 mas for positions at epoch 
1991.25 and of 1.5 mas /yr for proper motions; a link to an extragalactic 
system with an accuracy of 0.5 mas on the orientation R, 0.3 mas /yr 
on the rotation R'; a stellar density of 3 stars per square degree. 

— with respect to stellar physics: the present accuracy already allows a 
direct determination of luminosities in the range of My -4 to 14 mag; 
about 200 stars with a relative accuracy of the trigonometric parallax 
better than 1% (a few giants and subgiants, from F2 to K2; dwarfs 
from AO to M5; one white dwarf); 3 300 stars with a relative accuracy 
of the trigonometric parallax better than 5% (a few supergiants; about 
200 giants, from B7 to M4; about 300 subgiants, from B2 to K4; about 
2 000 dwarfs, from B3 to M8; 10 white dwarfs, 50 orbital systems; a 
few pulsating stars; etc); 13 000 stars with a relative accuracy of the 
trigonometric parallax better than 10% (up to B0 stars on the main 
sequence; about 1000 giants, from B5 to M5). 

— with respect to galactic physics and cosmic distance scale determina-
tions: 13 000 stars with a relative accuracy of the trigonometric par-
allax better than 10%; 40 000 stars with a relative accuracy of the 
trigonometric parallax better than 20%; 36 000 stars with a relative 
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accuracy of the proper motion better than 5%; 82 000 stars with a rel-
ative accuracy of the proper motion better than 20%; direct distance 
determination of about 20 galactic open clusters of various ages and 
metallicities; direct distance determination of a few pulsating stars, 
supergiants stars and bright giants, planetary nebulae, novae, etc; dis-
covery of new variable stars. 

4. Conc lus ions 

The results obtained with only 30 months of da ta already allow to deal with 
all the categories of astrometric and astrophysical programmes submitted 
by the worldwide astronomical community in 1982 and the Hipparcos Con-
sortia members in 1993. The analysis of the totality of the 37 month mission 
will still improve the accuracy of the astrometric parameters and the coher-
ence of the whole solution. Moreover, the 'Hipparcos sphere' will be linked 
to extragalactic reference system, leading to an absolute determination of 
the proper motions. In parallel, a new reduction of the photometric da ta is 
being performed, using an improved set of standard stars and calibrations. 
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