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Abstract. Cyclic period variations (P =~ 19400¢) in T Cep were
investigated.  As the result of cross-correlation analysis, relations
between individual cycle parameters were found. Relations between
period—amplitude, hump-amplitude, hump-minimum magnitude, and
others have been obtained.

In the interval JD 2423000-2450500, the period variations of T Cep are
appear to be cyclic. Similar cyclic period changes were detected in W Lyr
(Marsakova & Andronov 1997) and some other Mira variables. But in T Cep
these variations are most clear, and are followed by significant variations of
amplitude and other individual cycle characteristics.

We have used the amateur observations from the AFOEV and VSOLJ
databases (Schweitzer 1998; Nogami 1998) obtained during a 75-yr interval to
analyze the period changes and the variability of individual cycle characteris-
tics. The time series analysis was similar to that applied to U Her (Marsakova
& Andronov 1998).

To analyze period changes we have used the O—C technique. The shape of
the variations is almost sinusoidal; approximation by a trigonometrical poly-
nomial fit of first degree with a reduction of the trend shows Piecondary =
194009 £+ 400¢ with an amplitude of 1664 + 29,

The parameters which vary most significantly (period, amplitude, asym-
metry, magnitudes of maximum, minimum and hump) were studied by using
cross-correlation analysis. In this case we have not used the original curves
of variation of the individual cycle parameters, but their “running parabolae”

~ (Andronov 1997) fits derived with filter half-width At = 105009 and a step of
2004, The value At = 10500 was chosen from a signal-to-noise criterion for the
majority of the parameters. The results are listed in the Table 1.

As can be seen from the Table, the amplitude is better-related to the mag-
nitude of minimum. Asymmetry changes precede changes of the magnitude of
minimum by 5 cycles. The hump is also related to the magnitude of minimum
(almost without any shift in time) and with amplitude. Moreover, with decreas-
ing amplitude, the hump becomes like a secondary maximum from the little step
in high amplitude state.

In the Cepheid variables, there is a gap in the period-amplitude diagram
(Efremov 1968) which is caused by the appearance of a second wave (with the
appearance of the hump or a secondary maximum at the light curve). In this
case, the maximum becomes more flat and faint. But, in our case, the magnitude
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Table 1. Results of the cross-correlation analysis of the light curve
parameters of T Cep. p is the correlation coefficient, shift is the shift
of parameter 2 from parameter 1, measured in cycles.

parameter 1 parameter 2 p shift,
cycles
magnitude of min.  magnitude of max. 0.58 22
magnitude of max. amplitude 0.66 27
magnitude of max. period 0.68 23
magnitude of min.  asymmetry 0.79 -5
magnitude of hump amplitude 0.85 0
magnitude of hump asymmetry 085 -4
magnitude of min.  magnitude of hump 0.87 -1
magnitude of min.  period 089 -5
amplitude period 093 -3
magnitude of min.  amplitude 0.98 0

of the hump is better-related to a minimum than a maximum, and this argument
breaks the analogy with Cepheids.

The minimum appears to be the main stable state of Miras (Mennessier
1980), so the appearance of the hump is related to processes which change bright-
ness in the stable state of the star. The 3-cycles shift in the period-amplitude
dependence is also interesting.

It is possible to discuss two hypotheses to explain behavior of T Cep:

1) The star is a component of double system (but this hypothesis does not
explain the variation of the shape of hump);

2) there is interference of pulsations with two periods. Theoretical modeling of
the light curves is needed to check these hypotheses.
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