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The detection of a variable period is very important as it
gives information on the evolutionary state or on the binary
nature of a pulsating star. If a pulsator is moving in a
binary system, its light curve is frequency-modulated by the
orbital period (light-time effect). Mode switching or chaos
also may be the cause of the changes in the amplitude and
period of the light variations.

The determination of period variability is difficult. Usually
the conventional Fourier-spectrum cannot give any information
about a possible period variation. The O-C diagram is useful
to detect a variable period, but it does not give the
amplitude and phase values.

The wavelet analysis (Grossmann et al. 1983), which is local
both in time and frequency space seems well suited for
pulsating stars, especially if one or more periods vary in
time. For the application of this method is necessary a long
and almost continuous observation. The shortest period
variables (white dwarfs, see Goupil et al. 1990; and roAp
stars) and the long period pulsators (SR and Mira stars) are
the most suitable objects to the wavelet analysis.

The wavelet analysis is a new procedure in astrophysics
therefore we have investigated how to use it for detecting of
changes of the stellar pulsation. We have generated some test
data series, which are connected with interesting phenomena
(eg. frequency modulation, amplitude modulation, phase jump,
mode switching). In these cases the conventional Fourier
analysis of the whole data set cannot give required
information. The wavelet maps of these tests suggest that the
wavelet analysis is a useful method to determine of variable
phenomena of stellar pulsation.

We demonstrate the difference between the Fourier-spectrum and
the wavelet map in the case of the semiregular stars Y Lyn
(Szatmary and Vinké 1892) and Z UMa.
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DISCRETE FOURIER TRANSFORMATION

The power spectrum for the frequency f(
2 2
Flf) = (/N ¢ )% (2N s )%,

where N is the number of data; m(tj) is the magnitude at the

time t_, and
! N N
c. =,-Z1m(t5) cos(zuf t ), S,=j;m(tj) sin(znf t ).

DISCRETE WAVELET TRANSFORMATION

The power spectrum for the frequency f(
_ T 52 T 52
Wit = £, (0. )% 105,05
where Tt is the time shift and
N
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The window is a gaussian with a halfwidth of fk and it is
shifted with T. to is the first time of the observation.
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