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Abstract. The O’Connell effect is one of the most perplexing challenges in binary studies
as it has not been convincingly explained. Furthermore, a simple method to obtain es-
sential parameters for eclipsing binaries exhibiting this effect and to extract information
describing the asymmetry in the light curve maxima is needed. We have developed an
automated program that characterizes the morphology of light curves by depth of both
minima, height of both maxima and curvature outside the eclipses.

1 Introduction

In the last few decades, due to the automatic ground-based and space telescopes, the amount of data
has increased dramatically. In order to search for peculiar light curves, automatic pipelines are needed
to deal with this amount of data. Further to our search ([4]) we apply an improved version of our auto-
mated method in several databases in order to detect Light Curve Asymmetries (LCA). The program
is being developed in Python (https://www.python.org/).

2 Method - results

The program reads from a given catalog (name, period P, V., etc.) of a specific database and applies
two different sets of constraints ([4]) which were improved as follows. Each data point is examined to
be valid according to the local variance of its neighbors in a certain phase bin. Combining this method
with o-clipping, the outliers were better defined and the performance of fitting improved accordingly.
Then the program constructs the phase-magnitude diagram in the range -0.25 — 1.25 where a second
order polynomial is fitted (Fig. 1), using the NumPy package (http://www.numpy.org/). Finally,
fitting alert flags were included in order to control the goodness of fitting.

The method was applied in 13987 eclipsing binaries (EB) light curves from ASAS, OGLE II,
OGLE III, NSVS and OMC databases. Of those 345 were found with strong out of eclipse variations
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Figure 1. Contact EB OGLE-GD-ECL-07791 (left) and semi-detached EB OGLE-GD-ECL-03789 (right) with
light curve asymmetries. Black points denote the polynomial fitting.

Table 1. A sample of 5 eclipsing binary stars from the new catalogue with strong LCA

ID |[MaxIl — MaxI| (mag) P (d) RA (h:m:s)  Dec (d:m:s)
OGLE-GD-ECL-09205 0.0743 0.278594  13:15:52.74 -64:34:52.1
OGLE-GD-ECL-10742 0.0751 0.291847 13:31:28.61 -64:08:21.0
OGLE-GD-ECL-08412 0.0757 0.396209 11:55:07.87 -61:45:31.8
OGLE-GD-ECL-07791 0.0567 0.363248 11:33:42.20 -60:36:44.9
OGLE-GD-ECL-03789 0.0547 0.490414 10:51:12.11 -60:48:38.7

(IMaxI—MaxlII| > 0.025 mag) as shown in Table 1. From ASAS, 120 EBs were classified as Eclipsing
Contact type (EC) and 23 had multiple classification ([7, 8]); from OGLE II, 3 EBs were classified
as Eclipsing W UMa type (EW) and 2 had multiple classification ([9, 10]); from OGLE III, 189 EBs
were classified as EC ([2, 5, 6]); from NSVS, 4 EBs were classified as W UMa type ([3]); and from

OMC, 4 EBs had multiple classification ([1]).
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