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Science case:

The lower part of the instability strip is populated with stars in very different evolutionary stages. The evolution
history of these stars have marked their central regions and the differences in structure are reflected in their oscillation
frequency spectrum. For a number of these stars in which the x-mechanism or the partial blocking of the energy flux
in the convective zone are efficient enough to excite a few oscillations (6 Scuti, v Doradus) we may hope to probe their
structure with the techniques of asteroseismology.

In the data collected from the exoplanet field a number of presently undetected variables of spectral types A and F will
emerge. Using statistical tools (multivariate analysis) in conjunction with a seismological study (mode identification,
seismic modelling, nonadiabatic computations) would help understand the problems of structure and evolutionary
stages of these objects. Colours will be useful for the mode identification and for the nonadiabatic analysis. Our
comprehension of a number of problems may benefit from such observations: the roles of rotation and diffusion in
the structure of these stars, the interaction between convection and pulsation (red edge of the instability strip), the
overshooting mechanism,...

Only about one third of the A-F stars in the lower instability strip are pulsating and the cause of this is still unclear.
Many suspect that the so-called constant stars are variables that pulsate with amplitudes below the present detection
limit (a few mmag). The study of an unbiased sample of A-F stars will therefore allow to assess the incidence of
photometric variability in this region of the HR diagram with a resolution never reached before.

Type of observations:

All observations of A and F stars from the long runs in the exoplanet field, and from the short runs. As long as that
does not perturb the exoplanet program, as many as possible windows for short integration times of 32 seconds, with
colours are welcome.

Targets

All A and F stars.
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Needed ground-based observations plan:

We will apply for UVES time at the VLT for the AF stars that will turn out to be the most promising targets for
asteroseismology (large number of frequencies), in order to determine their surface abundance and derive an upper
limit of V sin .



