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Abstract. The aim of this paper (further developed in Barban et al.
1999) is to present new evidence of the possible stellar origin of the
observed excess power in the power spectrum of Procyon A presented
in Martic et al. (1999) by comparing these observational data with
theoretical predictions and numerical simulations.

Stellar models are calculated for Procyon A with the CESAM evolutionary
code (Morel 1997). We use input physics appropriate to the revised astrometric
mass (1.46 + 0.04) M found by Girard et al. (Girard 1998). For these models,
we compute the expected oscillation spectrum for £ = 0,1,2 modes including
m # 0, according to theoretical amplitude predictions (Houdek et al. 1999),
and with oscillation frequencies calculated with the adiabatic oscillation code
of Christensen-Dalsgaard (Christensen-Dalsgaard & Berthomieu (1991) (Figure
la). Time series are then simulated, under the same conditions as the obser-
vations, and compared by Fourier analysis (Figure 1b) with the observed ones
(Figure 1c).

The observed frequency range of the observed excess power, i.e. 0.5-1.5
mHz, is in perfect agreement with the predicted one. The irregular shape of
this excess power can be explained by interference between modes through the
observational window. Equidistant peaks are found at approximately 56 pHz;
this value corresponds to the expected large separation of Procyon A (Barban
et al. 1999). We conclude that the observed excess power has a stellar origin.

!Based on observations collected at the Observatoire de Haute-Provence (CNRS, France)
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Figure 1. a: Theoretical oscillation spectrum corresponding to a
model of 1.50 Mg at 2030 Myr. The highest peaks correspond to
¢ = 0, the intermediate ones to £ = 1 and the smallest ones to £ = 2.
b: The previous oscillation spectrum including the 1998 November ob-
servational window. c: the power spectrum obtained for Procyon A in
1998 November for the seven best nights merged together (39.83 hr of
data).
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