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Abstract. The selection of variable stars in the Tycho catalogue was 
re-considered. A method based on a Kolmogorov-Smirnov test was elab
orated, giving 729 candidate variable stars. This number could increase 
to about 1000 in the future. 

1. A Search for Variable Stars in the Tycho Observations 

The Tycho catalogue (ESA 1997) was based on the observations of the star map
per of the Hipparcos satellite. It contains the positions and the magnitudes (in 
the photometric bandpasses Bj and Vj) of about 1 million stars. A variability 
flag was included, but it was assigned only to stars in the bright half of the cata
logue, and it was questionable already for stars between 8 and 9 mag. For these 
reasons, a new method of variability detection was set up specially for the Tycho 
observations. It consisted in a preparation of the data in order to increase their 
reliability, and in a statistical treatment based on the Kolmogorov-Smirnov test, 
as explained hereafter. 

First at all, the measurements were corrected for systematic errors (Halb
wachs 1997). After that, the consecutive transits detected in 20 min were com
pared among themselves, and the bright outliers generated by light contamina
tion from background stars were rejected. The remaining transits were gathered 
in one aggregate observation. The B? and the VT bandpasses were merged and 
only the magnitude in the resulting T photometric band was considered. 

The next step was the calculation of the probabilities to obtain T mag
nitudes fainter than the ones found in each aggregate measurement. For that 
purpose, it was assumed that the stars were constant in brightness, and that 
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their BT and Vj magnitudes were exactly the mean magnitudes provided by 
the Tycho catalogue. The condition that each detected transit had necessarily a 
signal-to-noise ratio larger than the detection threshold was taken into account 
in the computation. The probabilities thus derived were considered in a variant 
of the Kolmogorov-Smirnov test, and the stars having aggregate measurements 
abnormally scattered were selected. This method was preferred to the usual vari
ance analysis test, since the acquisition process of Tycho data did not produce 
magnitude measurements obeying a Gaussian distribution (Friedrich, Konig, & 
Wicenec 1997). 

2. A Selection of Candidate Variable Stars 

Our method was applied to 760 390 stars from the Tycho Epoch Photometry 
Database, and 729 candidate variable stars were detected at the 0.02% level of 
significance. The number of false alarms was estimated about to be 760 390 X 
0.0002 = 152, and their proportion among our selection should be 152/729 = 
20%. 347 of these stars were already quoted as variable in GCVS, NSV, or 
Hipparcos. When known, their variability types are mainly semi-regular (64), 
eclipsing binary (61), irregular (37), S Cep (36), Mira (33), and RR Lyr (10). 
The known periodic variables were used to prepare the light curve analysis of 
the 382 candidate new variable stars in the list (Andronov, Cuypers, & Piquard 
2000). 

3. Future Prospects 

The same method will be applied assuming better estimations of the mean mag
nitudes of the stars. The magnitudes derived in the second processing of the 
Tycho data (H0g et al. 1998) were used in an assessment: it appeared that the 
number of candidate variable stars could thus increase to about 1000. 
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