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Abstract. A significant improvement of the relationships between 
observed and physical properties of high amplitude 6 Scuti stars (HADS), 
SX Phe stars, and RRc stars can be obtained by the systematic applica
tion of Fourier decomposition to their light curves. 

Pulsation theory explains several properties of pulsating stars. However, 
many problems are not yet solved. In this context, new techniques of data 
analysis, such as the Fourier decomposition, allow us to compare theory with 
observations. Fourier decomposition was first applied by Simon & Lee (1981) 
to the light curves of classical Cepheids, then to the light curves of RRab type 
stars (Simon & Teays 1982; Petersen 1984). From our side, we investigated the 
light curves of Cepheids with P<8 d, and we obtained a full description of the 
s-Cepheids' light Curves (Poretti 1994 and references therein), suggesting their 
first overtone nature and the presence of a resonance near P~3 d; moreover, 
these results were confirmed, and their importance stressed, by the photometric 
studies on the Magellanic Cloud Cepheids (EROS and MACHO projects). 

More recently, we supplied a full and synthetic description of the light curves 
of double-mode Cepheids (Pardo & Poretti 1997; Poretti & Pardo 1997) by 
means of the generalized phase differences. We showed as the values of these 
parameters are strongly order-dependent and they are confined in well defined 
loci in the Fourier parameter space. As a direct consequence, the physics of 
the stellar models should now consider more precise constraints, since we quan
titatively determined the importance of the cross-coupling terms (particularly 
important for the nonlinear approach), and we detected the signature of reso
nance effects in the regular progressions of some Fourier parameters. 

As a natural extension of this work toward the lower part of the instability 
strip, Antonello et al. (1986) and Poretti, Antonello, & LeBorgne (1990) applied 
Fourier decomposition to the light curves of large amplitude (>0.20 mag), short 
period (P<0.35 d) 6 Set stars, generally considered to be very stable single-
mode pulsators. Corroborated by the excellent results obtained on the Cepheid 
light curves, we suggest reanalysis of the available large data bases to investigate 
better some unclear observational facts: 

1. The progression of the phase differences <foi is well defined, but a change in 
the slope is observed at P=0.12 d (Poretti 1999); is this feature a resonance 
effect, similar to that observed in the <p2\ progression of the Cepheids? 

2. The discovery of new double-mode pulsators in HADS stars could help ia 
the study of the dependence of the F/10 ratio on physical parameters, 
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Figure 1. The star V142 in the OGLE field BW2 is a new double-
mode pulsator. The light curves of the two periods are shown. 

such as the metallicity. Double-mode pulsators are probably hidden in the 
large data bases; we already found one, the star V142 in the BW2 field of 
the OGLE survey (see Fig. 1). 

3. Poretti & Antonello (1988) discovered some stars showing a descending 
branch of the light curve steeper than the ascending one (V1719 Cyg vari
ables). The implications for stellar models were stressed by Antonello, 
Poretti, & Stellingwerf (1988) and by Guzik (1992), but the physical con
ditions necessary to generate such a light curve are not yet well established 
(helium diffusion? resonances?). The peculiarity seems to be connected 
with a double-mode pulsation (Musazzi et al. 1998), and other candidates 
in the period range 0.19-0.27 d need to be investigated. 
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