LONG PERIOD VARIABLE STARS IN THE HIPPARCOS OBSERVING PROGRAM
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ABSTRACT. Among the long period variable stars included in the Hipparcos observing program, 245 large-amplitude ones
require brightness predictions during the mission in order to allocate the necessary observing time. We present the
computation of the light ephemerides with numeric and symbolic methods using AAVSQO’s 75-year data on maxima and
minima dates and magnitudes and 20 years of individual observations; the evaluation and revision of the ephemerides using
ground-based observations compiled monthly by the AAVSO from observers world-wide and real-time monitoring of
ephemerides stars from satellite observations performed at ESOC; the statistical results derived from one-and-a-half years of
simultaneous ground-based and Hipparcos observations, We show the usefulness of ail this work in understanding the physics
of these pulsating variable stars.

Among the long period variable stars (LPVs) included in the Hipparcos observing program, 245
large amplitude ones require brightness predictions in order to allocate the necessary observing time.
These stars do not have strictly constant amplitades or periods, so long-term data and specific methods
are needed for predicting their brightness and up-to-date observations are necessary for confirming
and refining these predictions.

The computation of the light ephemerides with symbolic (rules) and numeric (Fourier) methods
have been carried out at CNRS/Universite Montpellier II using AAVSQO’s 75-year data on maxima and
minima dates and magnitudes and 20 years of individual observations. The rules and the Fourier
methods used act in validating each other. Furthermore, the long-term rules allow us to suspect the
presence of some Fourier components that could not be detected from numerical analysis over only 20
years of data.

The evaluation and revision of the ephemerides are done using ground-based observations (6000 per
month) contributed by 600 amateur astronomers around the world. This activity is coordinated,
observations compiled and digitized monthly, and the ephemerides compared with recent observations
by the AAVSO. When discrepancies are found, the ephemerides are revised at CNRS/Universite
Montpellier I, using various methods such as shifting, dilating, or contracting the predicted light curve,
selecting another set of frequencies, and refitting them on the past and/or recent data.

Statistical studies comparing the ground-based observations and predicted magnitudes over two
years showed that there was no significant systematic error in the predictions. Comparison between
predicted and observed ground-based (V) and Hipparcos (H) magnitudes showed systematic
difference in that the mean value of AH minus AV increased with later spectral type. This result
pointed out that the H - V relationship was in need of revision.

The pertinent power spectra and the set of rules obtained for the prediction of the light curves have
astrophysical applications in that they are useful tools in determining the pulsation modes of the
Hipparcos LPVs, the evolution of the amplitudes, and the phases, and therefore in validating the
theoretical models.

We thank the variable star observers worldwide for their ground-based observations and we
gratefully acknowledge the financial support provided by the Regional Council of Languedoc-
Roussillon for computing, the CICYT under contract ESP88-0731 and the Hispano-French Integrated
Actions Program, and NASA under grant NAGW 1493 to the AAVSO for providing the data support.

422

J. Bergeron (ed.), Highlights of Astronomy, Vol. 9, 422.
© 1992 IAU. Printed in the Netherlands.

https://doi.org/10.1017/51539299600009400 Published online by Cambridge University Press


https://doi.org/10.1017/S1539299600009400



