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1. Observational Data Analysis

Visual observations of long period variable stars over 20 years were provided
by the American Association of Variable Stars Observers, and were analysed
as part of the preparation of the HIPPARCOS mission.

A set of frequencies is extracted from the light curve by using Fourier
transform, preliminary Van Cittert deconvolution and comparison of the
results obtained through different kinds of spectral windows. The same pro-
cedure is applied to the residual obtained after nonlinear fit of the main
frequency. After final comparison of both sets, a nonlinear fit of the com-
mon frequencies gives the ‘clean’ power spectrum.

2. Theoretical Model

Different equilibrium stellar model (i) give theoretical linear nonadiabatic
pulsation modes (v;); with their growth rates (n;); (Tuchman 1978). The
metallicity is taken between 0.005 and 0.02; the mixing length is A = 1£0.2;
the upper bound is 7 = 0.7. Assuming two peaks of the power spectrum
to be the fundamental (1p) and first overtone (v;) modes, one looks for
the corresponding models. The best one is selected by checking the other
theoretical overtones they give. So are obtained the mass, the luminosity,
the effective temperature and the effective radius of each star.

3. Results

With power spectra of S CMi, R LMi and S UMi one can find a model in
excellent agreement not only for fundamental and first overtone modes but
also for the next ones. For example, in the case of S CMi (Table I), vg, v, va,
vz and vs appear in the observed spectrum, while v4 (with negative growth
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rate) does not. This model gives L = 7200L;, M = 1.9M;, T.g = 2155 K,

Reﬂ' = 515RQ
TABLE I
S CMi
Observed power spectrum Assumption Model
v(d™h) A (mag) v 7 P (days)
0.00059 0.16 Vo 0.00062 + 1610 Vo
0.00132 0.17 V3 — Vo,V — V1,210
0.00241 0.13 vy —~ Vg
0.00299 2.18 v 0.00298 + 335 2!
0.00315 0.23 v*
0.00422 0.15 0.00413 + 242 vy
0.00560 0.20 0.00355 + 180 Vs
0.00601 0.21 2
0.00680 — 147
0.00838 0.10 0.00833 + 120 Vs, 3v1 — 1o
0.00896 0.23 3y
0.00971 - 103
0.01075 + 93
0.01186 0.10 0.01190 + 84 41,8
0.01266 — 79

In each explained remain a frequency v™ and/or its combination with the
main one. This can be explained by using a rough atmospheric model: pure
Ha; p & 772 g o« 7725 4 = cte; lower bound at 7 = Reg; Prag/P = 0.05. Then
V™ corresponds to the fundamental radial adiabatic mode of the atmosphere
(0.00309 d~* for S CMi).

4. Conclusion

—  These three miras are pulsating on the first overtone;

—  Within the physics (convection + surface conditions) used in the theo-
retical models, one can predict the masses and the luminosities of Mira
variables by using very, clear and precise observational parameters (pe-
riods of the main modes);

— Ounly a combination of a stellar model with an atmospheric one can
provide a complete interpretation of the power spectrum of the light
curve of a Mira star.
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