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We announce the discovery of a new variable star in the field of the Seyfert galaxy
Mrk 290 (star 9 in Fig. 1). The CCD monitoring was made in the BV R.I. bands with the
70-cm telescope of the Crimean Astrophysical Observatory over 62 nights from 20.03.2007
to 17.07.2007. We used the CCD AP7p camera with a field size of 515 x 512 pixels. The
field of view of our images was 15’ x 15'. Typically, for each observational night we
obtained four images in each filter with a sampling time of about 10 min. The BV R.I,
photometry of objects in the Mrk 290 field was made with the aperture A = 12”. We
also observed the Seyfert galaxies NGC 3227, NGC 3516, NGC 4051, and NGC 5548
over the same nights. Some stars in the fields of these galaxies were calibrated earlier by
Doroshenko et al. (2005), and we used them as secondary standards for the stars around
Mrk 290.

L Mikcos0 B

0

er «1comp.st.
. s
E 3 s =

*

*5

@9

4

. 2+ .
3 check st.

Figure 1. 14'x14’ finding chart for the variable star 9 (marked by an open circle), the comparison star
(No. 1), and control stars (No. 2, 3, 4, 6, 7). The Seyfert galaxy Mrk 290 is marked by two lines.

For accurate photometry it is important to search for possible variable stars among
the reference star candidates. We used the y? criterion to single out the variable stars.
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Figure 2. The Lomb-Scargle periodogram (upper panel), Stellingwerf periodogram (middle panel), and
the spectral window (bottom panel) obtained from the nightly average observational data on star 9 in
the B band.

We computed the light curves for each selected star and calculated the x? value per one
degree of freedom as well as the confidence level for the x? < 1 hypothesis. If the star
under consideration is not variable, y? is close to 1 in each filter. For variable stars x?
should be significantly greater than 1. For star 9 x? per dof was equal to 11.512, 20.174,
21.389, and 9.964 in the BV R.I. bands, respectively. So, star 9 turns out to be a variable
with high confidence level. Stars 1, 2, 3, 4, 6, and 7 are not variable stars, as y* < 1.
Star 5 is a possible variable star, since for this star y? was equal to 2.552, 3.147, 3.015,
and 1.666 in the B,V, R., I. bands, respectively. Table 1 lists the BV R.I. magnitudes of
stars 1-7. Stars 3, 4, 6, and 7 can be used as control stars in addition to star 2 inasmuch
as they are not variables. Observations, processing, and photometric uncertainties were
described in more detail by Doroshenko et al. (2005).

Table 1. BV R.I. photometry of stars in the field of Mrk 290

Star | B exB | V er.V | R  erR.| L er.l. ||

14.926 0.008 | 14.078 0.015 | 13.600 0.009 | 13.188 0.011
14.599 0.008 | 13.880 0.006 | 13.466 0.006 | 13.061 0.006
15.616 0.010 | 15.075 0.008 | 14.731 0.007 | 14.431 0.007
16.138 0.012 | 15.213 0.009 | 14.648 0.007 | 14.143 0.008
14.514 0.009 | 13.461 0.008 | 12.836 0.007 | 12.328 0.006
16.086 0.013 | 15.470 0.009 | 15.091 0.006 | 14.748 0.010
16.094 0.012 | 15.454 0.010 | 15.059 0.006 | 14.675 0.008
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Star 9 is listed as 1478-0314015, RA=15"36™22356, D=+57°50'53"9 (J2000.0), b=4729
in the NOMADI catalog (Zacharias et al., 2004). The reddening map by Schlegel et al.
(1998) implies that E(B — V) <0™013. Table 2 gives the photometry of star 9 in the
Johnson-Cousins BV R.I. system. Figure 3 shows the observed light curves of star 9 and
control star 2 (two upper plots).

The Lomb-Scargle periodogram analysis of the nightly average BV R.I. light curves
(Fig. 2) revealed high peaks at the frequencies f=0.342, 0.659, 1.659, 2.659, etc. ¢/d. The
most significant frequency is f=1.659 c/d, although the frequency peak at f=0.659 c¢/d
is only a little bit lower. The spectral window shows peaks at the frequencies f=1.001,
2.001, 3.001, etc. c/d. If the actual period corresponds to f=1.659 c¢/d, the peaks with
f=0.659 and 2.659 ¢/d can be considered as alias peaks due to resonance f=1.659 c/d
with fw=1.001 ¢/d. However, if the actual frequency of variability is f=0.659 c/d, the
resonance frequencies should be f=0.342 and f=1.659 c¢/d, respectively. Almost the same
periods (Fig. 2) were revealed with the use of the Stellingwerf periodogram calculated by
means of the software developed by Pelt (1992). The phased light curves with P=1.518 d
(f=0.659 c/d) and P=0.603 d (f=1.659 c/d) are almost sinusoidal and have much in
common (Fig. 3, two bottom plots). So, the true period is very difficult to determine. It
is quite possible that the variable star belongs to short-period eclipsing binaries. In this
case the orbital period is P=1.205 d, the hypothetic primary and secondary minima of
this system have equal depths, and they are indistinguishable from each other in BV R.I,.
bands (see Fig. 4). The phase curve with P=1.518 d does not contradict the idea of a
single fast-rotating spotted star.
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Figure 3. Observed light curves for star 9 and control star 2 as well as phase curves of star 9 in the B
band with the period P=1.518 d and P=0.603 d. Nightly average light curves and the points calculated
from the sinusoidal model with P=0.603 d (open circles) are shown in the middle of the figure.
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Figure 4. The nightly averaged observed light curve in B band (filled circles) and model fitting (open
circles), and phase curves in the BV RI bands folded with the period P=1.205 d. Fluxes is in units
1071° ergscm2s—1.

The mean V magnitude and color indices of star 9 are V' = 147758, B — V = 17245,
V — R, = 07835, and V — I, = 1"637. The observed B — V color index is normal to
the spectral K5 — K6 class. The variability amplitude derived from the average phase
light curves slightly decreases from B to I: AB = 0™106, AV = 07098, AR. = 0™078,
and Al. = 0™053. Probably we observed a small blue flare (Fig. 5) with an amplitude of
about 01 in B on July 30, 2007. This flare was not seen in the RI filters.

The observed dependence of the color indices on V' (Fig. 6) can be comprehended in
the framework of cold spots on star 9. When the brightness increases, the (V' — R,) and
(V — I..) color indices decrease. Such relationships were observed, in particular, in the
spotted stars LQ Hya (Alekseev & Kozlova, 2002), in the star HBC 379 (Grankin 1998),
and in V410 Tau (Petrov et al., 1994), and others. Such color changes are consistent with
those seen in some RS CVn stars with spot activity, for example, in IN Com (Alekseev,
Kozhevnikova, 2004).

The exact variability type is difficult to determine from only photometric data without
reference to spectral data. Nevertheless, we found that this star belongs to the spectral
class Kb — K6, its brightness varies with a period which is slightly greater than 1 day, the
phase light curves are almost sinusoidal, and the variability amplitude is about 0™'1. These
results as well as the relationships between V' and color indices and the possible presence
of flares indicate that star 9 probably belongs to the class of fast-rotating spotted dwarf
stars or to close/contact binaries with spot activities (W UMa or RS CVn type systems).
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Figure 5. The flare on star 9 in B.
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Figure 6. The relationships between the V' magnitudes and color indices.
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ERRATA FOR IBVS 5438, 5543, 5713

As Dr. Samus reported, the star erroneously labelled GSC 02850-01075 is really
GSC 00285-01075.
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