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Abstract. The Harvard Variable HV2576, as a red supergiant in the Large Magallanic Cloud,
has a complex light variation, which is not explained well. The existing one-period non-linear
pulsation model deviated clearly from its light curve. We tried to fit the light curve by a super-
position of several harmonic pulsations. By using the PDM, PERIODO04 and SparSpec codes to
analyze the light variation, two periods with 525 and 261 days are well established. Furthermore,
the 261-day period is found to change according to the wavelet analysis. In addition, the noise
obeying the 1/f law. Based on all these facts, we suggest that the light variation of HV2576 may
be due to huge convection cells that interplay with oscillation or the third very long period.
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1. Introduction

Red supergiants (RSGs) are evolved, moderately massive (10-30 M¢)) He-burning
stars. They have long been known for their brightness variation which is usually at-
tributed to the radial pulsation. Moreover, an additional irregular variation occurs as
well which may be caused by huge convection cell. The Harvard Variable HV2576 is a
red supergiant in the Large Magallanic Cloud. It has a complex light variation. Wood
(2006) tried to fit its light curve by a one-period, non-linear pulsation model, but the
model deviates clearly from observed light curve. So we try to find out the reliable
periods.

2. Data Analysis

The photometric data of HV2576 is
taken from the MACHO database, which
covers a duration of about 8 years. We
used PERIOD04 (Lenz & Breger 2005)
to carry out standard iterative sine wave
fitting (Fig. 1) together with the error-
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weighted analysis. From the power spec- % g ‘f .
tra, two distinct peaks are identified, cor- wd ¥ . 3
responding to the periods 525 and 261 T M ime T

days with amplitude of 0.747 mag and

0.751 mag respectively. There would be

several more periods from the PERIOD04 — ¢**

analysis if only judged from the S/N of “o=

the peaks. To clarify the true periods i

from spurious ones, the PDM (Phase Dis- agacs T4 O, &
persion Minimization, Stellingwerf 1978) Frequancy
and SparSpect (Bourguignon, Carfantan, & Figure 1: V-band light curve fitting with two periods
Bohm 2007) codes are used as well. Both and the power spectra derived from PERIOD04
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confirmed the 525-day period, which is consistent with the 530-day period obtained by
Wood (2006). On the other hand, the 261-day period is present in these two methods as
well, although it was not suggested in Wood (2006). From the consistency of these three
methods, this 261-day period is taken as a real secondary period. Besides, the SparSpec
code yields a third period of 174-day if error is weighted, but it is insignificant with
unweighted error, neither in PERIODO04, thus abandoned.

With the two periods of 525-day and 261-day, the
light curve is fitted as shown in Fig. 1, with the am- el e e )
plitude of 0.747 mag and 0.751 mag and the phase
of 0.514 and 0.629 respectively. The fit is much im-
proved than the one-period non-linear model, but still f e /
has some departure from the observed light curve. N |
By eyes, the light curve shows a trend of change /
both in the amplitude and period. To check whether
such trend is true, the WWZ (Weighted Wavelet Z-
trasform) from AAVSO analysis is performed. The
wavelet map shown in Fig. 2 again clearly re-confirm
the two distinct periods derived above and indicate
that the 261-day period has a trend to change. But
the reason why the amplitude and period slowly grow
is not clear. One guess is that the convection or a third long period may lead to such
situation.
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Figure 2: Contour wavelet map

We also analyzed whether there is a 1/f noise com-
ponent in the power spectra which imply the irregular
variation owing to large convective cells, similarly to
solar granulation background. In Fig. 3, we plot PDS
in log-log axis. The trend of 1/f noise can be observed.
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3. Conclusion

Analyzing the light curve of HV2576 with the pow-
erful time-series analysis applications, two periods of
525 and 261 days are well established. In addition, the
5 @5 = 45 @5 o amplitude and period are found to vary. We suggest

) ) ) that the light variation of HV2576 may be due to huge
Figure 3: Power density spectrum in log- ) K ) 3 K
log axis shows the 1/f noise convection cells that interplay with oscillation or the
third long period.
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