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Abstract. The existence of magnetic activity on the eclipsing binary DV Psc
has been known for almost two decades. However, until recently, no evidence
of periodic behaviour relevant to this activity had been found. In this study,
long-term photometric observations of DV Psc are used to analyze the sys-
tem’s magnetic activity, seek a possible magnetic cycle and determine orbital
and physical parameters. The combination of photometric and spectroscopic
observations results in a unified model that describes the system over time in
terms of variable spot activity. New times of minimum light are determined
and an accurate astronomical ephemeris and updated O-C diagram are con-
structed for a total span of 19 years (1997-2017). The intense magnetic activity,
as indicated by strong asymmetries in the light curves (O’ Connell effect), and
the periodic variation of the O-C diagram are combined to explain the system’s
behaviour. The existence of a third body, orbiting the eclipsing binary in an
eccentric orbit, as well as a magnetic cycle are the most likely scenario.
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1. Introduction

The eclipsing binary DV Psc was discovered to be a variable by Robb et al.
(1999). It belongs to the class of RS CVn systems, exhibiting strong magnetic
activity. Several studies of this target exist in the literature (Lu et al., 2001;
Parimucha et al., 2010), some of which resulting in contradicting conclusions
(Zhang & Zhang, 2007; Pi et al., 2012, 2014).

2. The current study

Our observations confirm the highly variable magnetic activity, which changes
the light curve dramatically on a small time scale. The observed light curve
asymmetries affect the calculation of times of minima, resulting in a variable O-
C diagram (Fig.1). Times of minimum light determined from our observations,
as well as those available in the literature, are used for the O-C analysis in the
current study. We found both components to be slightly evolved dwarfs, located
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well inside the Main Sequence. The cyclic behavior of the O-C diagram suggests
a possible third body, orbiting the binary, as well as the presence of prominent
magnetic activity, both of which affecting the times of minima. The orbit of the
third body is estimated to have a period of 9.79 ± 0.60 yr, while the magnetic
cycle of the system is estimated to last 14.74 ± 0.84 yr.

Figure 1. An example of multi-band photometric variability of DV Psc for data ob-

tained in 2012. Solid curves represent theoretical models. The right panel shows the

cyclic behavior of the O-C diagram extracted from the times of minimum light.

References

Lu, W., Rucinski, S. M., & Og loza, W., Radial Velocity Studies of Close Binary
Stars. IV. 2001, Astron. J., 122, 402, DOI: 10.1086/321131
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