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ABSTRACT. We present the results of investiga-
tion of the light curves of 27 newly discovered binary
systems. Among the examined curves, there were
10 curves with statistically significant asymmetry
of maximums, according the 3o criterion for the
difference between the maximal brightness. Half
of these 10 curves have a higher first maximum,
another half the second one. Two of these 10 curves,
USNO-B1.0 1629-0064825 = VSX J052807.9+725606
and USNO-B1.0 1586-0116785, show the largest
difference between magnitudes in maxima. The star
VSX J052807.9+4725606 also shows the secondary
minimum, which is shifted from the phase ¢ = 0.5.
The shape of the curve argues that the physical
processes of this star could be close to that of well
known short periodic binary system V361 Lyr, which
has a spot on the surface of one star of the system.
Another star, USNO-B1.0 1586-0116785, probably has
a cold spot, or several spots, in the photosphere of one
of the components.
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Introduction

Nowadays, using rather accurate CCD photometry, it
is possible to detect fine features of the light curves.
Weve noticed that among various shapes of the phase
curves of close eclipsing binary systems the asymmetry
shapes arent very unusual. Many authors points
that there are binary systems with rather steady
asymmetric curves, other noticed that the shape
of the phase curve may change in different years.
To make an investigation of this effect, we decided
to determine the number of statistically significant
asymmetric curves among those binary systems, which
we discovered during 2009-2010. Weve examined all
27 phase curves of binary systems of different types,
which were discovered and approved in this period.
All observations were obtained using the remotely
controlled telescopes of Tzec Maun observatory:
-180 (D=180mm, F=1410mm) equipped with the

CCD camera SBIG STL-11000, the field of view was
87.5’x58.3’, and FSQ-106 (D=106mm, F=527mm)
equipped with the same CCD camera, the field of view
was 233.8'x155.9’.

Statistical modeling

For the examined 27 binary systems all parameters
needed for the General Catalog of Variable Stars
(GCVS) were determined using the FDCN software
(Andronov, 1994, 2003). This program computes
the coefficients of the statistically optimal smooth-
ing trigonometric polynomials using the least squares
method routine and differential corrections for the pe-
riod, which allowed determine all photometric parame-
ters with corresponding errors. Some of these stars we
already registered in the VSX catalog Variable Stars
IndeX, operated by AAVSO. The information about
the USNO-B.1 numbers of the stars, their coordinates,
VSX numbers and types are given in the Table 1.

The information about the periods, magnitudes of
maxima and minima was summarized in the Table
2. According to the 3o criterion, the values which
are marked in bold type correspond to the stars with
statistically asymmetric curves.

Statistically significant asymmetry

From the Table 1 weve noticed that among the exam-
ined 27 light curves, there were 10 curves with statis-
tically significant asymmetry of maxima. This means
that more than 1/3 of our binary systems has asym-
metric phase curves. We introduced two parameters.
The first is the difference between magnitudes in max-
ima: Amax = Max-Maxjy.

The second is the difference between the magnitudes
in the primary minimum and in the secondary maxi-
mum: A=min;-Maxr;. Both these parameters are also
given in the Table 2.

We looked for the different statistical dependences:
1. between Amax and Amax/A. The corresponding
diagram is shown on the Fig. 1;
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Table 1. Identifications and co-ordinates (2000.0) of new variable stars

No USNO-B1.0 RA DEC VSX Type
1 USNO-B1.0 0746-0450359 17"44™435452  -15°20'14.12”  VSX J174443.4-152014 El:
2  USNO-B1.0 0746-0452118  17"45™095615 -15°23'29.54”  VSX J174509.6-152329 EW
3 USNO-B1.0 1624-0096365 11"37m275240 +72°24°03.43” VSX J113727.2+722403 EW
4  USNO-B1.0 1611-0091801 11"48™365524 +71°07°51.14” VSX J114836.5+710751 EW
5 USNO-B1.0 1630-0091892 11"55m585219 +73°00°25.33” VSX J115558.24+-730025 EW
6 USNO-B1.0 1611-0091333  11"40™305022 +71°11°02.44” VSX J114030.04+-711102 EW
7 USNO-B1.0 1615-0092898 1206™415287 +71°32746.93” VSX J120641.2+713246 EW
8 USNO-B1.0 1229-0276915 14"13M405556 +32°56'48.16” VSX J141340.5+325648 EW
9 USNO-B1.0 1238-0228470 14"15™095282 +33°52722.12” VSX J141509.24+-335222 EB

10  USNO-B1.0 1017-0168554 08"53™485933 +11°43’53.64” VSX J085348.9+114353 EW

11 USNO-B1.0 1015-0165372 08"54™385967 +11°33°00.23” VSX J085438.9+113300 EW

12 USNO-B1.0 1629-0064825 05"28™075975 +72°56’06.05" VSX J052807.9+725606 E

13 USNO-B1.0 1634-0053325 05"33™005072 +73°27726.52” EwW

14  USNO-B1.0 1633-0056300 05"28m255539  473°21°14.57" EwW

15  USNO-B1.0 1635-0051301 05"35™145565 473°31724.19” EW

16 USNO-B1.0 1628-0064829 05"30™445331 472°51'13.67" EA

17 USNO-B1.0 1624-0065083 05"25™43%672 472°28°40.10” EA

18  USNO-B1.0 1636-0050887 05"34™445439  473°40°06.37" Ell

19  USNO-B1.0 1167-0308859 17839™145053 426°42743.19” EwW

20 USNO-B1.0 1165-0287124 17"38™225563 +26°33°04.40” E

21 USNO-B1.0 1165-0287544 17"39™145265 +26°32°02.09” EW

22 USNO-B1.0 1160-0265767 17"37™235199 426°02’51.73" EA

23  USNO-B1.0 1161-0280071 17"39™525694 +26°10°20.02” EwW

24 USNO-B1.0 1159-0264420 17"38™515239 +25°57°46.69” EB

25 USNO-B1.0 1164-0290487 17"38™595968 +26°28’28.94” EW

26 USNO-B1.0 1165-0287332 17"38™48917 426°34’37.20” EW

27 USNO-B1.0 1586-0116785 11"28™255293  +68°37°17.46” EB
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Fig.1. Diagram Amax/A vs. Amax.
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Fig.3. Diagram Amax vs. period.
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Fig.5. The phase curve of the star USNO-B1.0 1586-0116785.
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2.between Amax/A and the value of the period
(Fig.2);
3. between Amax and the value of the period (Fig.3).

We found no statistical dependence between the
period and Amax/A or Amax. But there are 2 points,
which are separated from the “main cloud”, they
are marked by squares on the plots. The point No.1l
corresponds to the star No 12 in the Tables 1 and 2,
USNO-B1.0 1629-0064825 = VSX J052807.9+725606.
The point No. 2 corresponds to the star No. 27,
USNO-B1.0 1586-0116785.

The most unusual curves

Two stars, which marked on the Fig 1-3 exhibits
the largest difference between magnitudes in maxima.
The phase curve is shown on the Figure 4. The first
of them, No.1 = VSX J052807.9+725606, is very sim-
ilar to the well known binary system V361 Lyr. Both
of these stars exhibit a huge difference in maxima, the
first maximum is brighter than the second one. Be-
sides, in both cases the phase of the first maximum
is not 0.25, but 0.30, and the phase of the secondary
minimum is not 0.50, but 0.52 for V361 Lyr and 0.54
for VSX J052807.9+725606. According to the classical
model of V361 Lyr, the cause of this asymmetry is a
presence of a hot spot in the photosphere of the first
component. The accretion matter streams through the
inner Lagrangian point from the second component to
the first one, however it doesnt form the accretion disk,
but, deviated by the Coriolis force from the line of cen-
tres, impacts into the photosphere of the accretor with
a shift towards the orbital motion. The shock appears,
which heats the surrounding plasma, and a hot spot is
formed in the atmosphere. We assume that the same
mechanism is present in VSX J052807.94725606. The
more detailed investigation of this star had been de-
scribed in the paper “A New Binary System with an
Unusual Asymmetric Light Curve” (Virnina and An-
dronov, 2010).

Another interesting binary system, which was
marked by No. 2 (No. 27 in the Tables) shows rather
big asymmetry too, but doesnt exhibit a confident shift
of the secondary minimum. The phase curve of this
star is shown on the Figure 5.

Taking into account the shape of the phase curve,
we may assume the presence of a cool spot on
one of the stars, which is visible near the phase of
the second maximum. This version of the asymme-
try could be confirmed during the further observations.

Conclusions

We’ve analyzed 27 newly discovered binary systems.
Ten of them have the curves with statistically sig-
nificant asymmetry of maximums, which means that
more than 1/3 of the stars investigated in this paper
have asymmetrical curves. One of the most probable
solutions for these stars is the presence of a cold or
a hot spot (or group of spots) in the photosphere of
one or even both of the components. The question
of stability of these spots could be solved due to
further multicolor photometrical and spectroscopic
observations.
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