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1. Introduction

A way in which we might learn about the physics of the interior of roAp stars is
by studying their oscillations. To that aim we have initiated a study in order to
investigate what additional constraints might be imposed to the physics of the
interior of roAp stars from the study of their oscillation spectra. We have chosen
to start this work by studying the well known multi-periodic roAp star HR 1217.
The observed data used for HR1217 were L/Lg=7.84+0.7 and Tex=7400£100
K, from Matthews et al. (1999), Z,=0.009 estimated from Ryabchikova et al.
(1997), and Av=67.914+0.12uHz from Kurtz et al. (1989).

The seismic data must be consistent with all other observables for the star.
However, there are several aspects of the structure of roAp stars that have to
be described by parameters. Cunha et al. (2001) have shown that at constant
mass, the effect produced in the evolutionary tracks of models appropriate to
roAp stars by a change in the abundance of heavy elements is much greater than
the effect produced by a change in other parameters, like helium abundance,
mixing length and overshooting in the convective core. Consequently, here we
turn our attention to the dependence of the oscillations on the abundance of
heavy elements. Note that, although the abundance of heavy elements at the
surface of HR1217 might be determined from the observations, the latter is not
necessarily a good representation of the abundance in the interior of the star.

2. Results

We evolved stellar models characterised by different pairs of parameters (M, Z),
where M is the mass of the model and Z is the abundance of heavy elements,
from the ZAMS, using the CESAM code (Morel, 1997). With Z fixed, the mass
was chosen in such a way as to assure that the corresponding model reproduced,
at some point during the main sequence, the observed effective temperature
and luminosity of HR1217. The oscillation spectra of these models, at the age
when they best reproduced HR1217, were calculated by means of a linear adi-
abatic oscillation code, and an asymptotic relation was used to relate the large
separations to the corresponding masses.

In Fig.1 we plot the ratio between the mass of our models and the mass
that the star should have, considering the observables available (Tog, L, Av).
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Moreover, the values of this ratio that are allowed by the errors associated with
the effective temperature and luminosity are marked by the region shadowed by
squares. The region shadowed by lines shows values that would still be consistent
with the observations if the effective temperature were allowed to vary between
7200 and 7500 K (to include the value given by Ryabchikova et al., 1997).
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Figure 1.  Ratio between the mass of our models and the one based
on data. The pairs (M, Z) used were: So(1.5, 0.009); S1(1.6, 0.014);
So(1.67, 0.019); S3(1.37, 0.005); Sy-same as Sy but with T—7 relation
defined by Gautschy et al. (1998), instead of an Eddington atmosphere.

The model that best satisfies the observations is S3. However, this model
is not a plausible one, since its value of Z (Fig.1) is characteristic of stars in
the limit between populations I and II. Even if not so close to reproducing the
observations, all the other models lie within the error bars. However, if found
to be systematic, when other roAp stars are considered, these results might be
indicative of an underabundance of heavy elements in the interior of roAp stars.

The introduction of a temperature inversion, as suggested by Gautschy et al.
(1998), does not seem to influence the results in a significant way.
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Mike Breger is singing a song for Steve and Leslie Kawaler. Doris Baker is
wondering when he will stop ...
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