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PERIOD CHANGES IN THE ECLIPSING BINARY SYSTEM V861 HerANTIPIN, S.V.1;2; BERDNIKOV, L.N.1; SOKOLOVSKY, K.V.3;41 Sternberg Astronomial Institute, 13, University Ave., 119992 Mosow, Russia2 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., 119017 Mosow, Russia3 Max Plank Institute for Radio Astronomy, Auf dem H�ugel 69, 53121 Bonn, Germany4 Astro Spae Center of Lebedev Physial Institute, 84/32, Profsoyuznaya Str., 117997 Mosow, Russiaemail: antipin�sai.msu.ru, berdnik�sai.msu.ru, ksokolov�mpifr-bonn.mpg.de
The variability of elipsing binary V861 Her (GSC3079-00201; � = 16h51m12:s80, Æ =+41Æ17058:002; J2000.0) was disovered and initially investigated on the photographi platesof Mosow olletion by Antipin (1996). Later, Csizmadia et al. (2004) analyzed CCDobservations and times of minima published by Csizmadia et al. (2002) and Borkovits etal. (2003). The authors gave following light elements:MinI = HJD2451690:5276 + 0:d344824� E (1);that di�er onsiderably from the ephemeris published by Antipin (1996):MinI = HJD2443684:325 + 0:d3446322� E (2):Assuming probable strong variations of the period, we undertook additional CCD obser-vations.Our CCD photometry was arried out using a Pitor 416XTE amera at the 50-mMaksutov telesope of the Crimean Laboratory (Sternberg Astronomial Institute). Theobservations in the Johnson V band ontinued for three years. 475 brightness measure-ments were obtained on �ve nights in 2004 (JD2453195{212), 257 ones { on four nightsin 2005 (JD2453561{570), and 166 more { on two nights in 2006 (JD2453552 and 53945).The images were dark subtrated, at-�elded and analyzed with the aperture photometrypakage developed by V.P. Goranskij. GSC 3079-00194 was used as a omparison star,the same star was seleted for omparison by Csizmadia et al. (2002) and Borkovits etal. (2003). We observed seven primary and two seondary minima, the times of minimadetermined from our observations (with Gaussian �tting) are marked tp (this paper) inthe last olumn of Table 1.Phased light urves for eah season and for all our observations are shown in Figure 1.The urve was plotted for the elements:MinI = HJD2453212:336 + 0:d3446322� E (3):The O'Connell e�et mentioned by Csizmadia et al. (2004) is presented in our datatoo. The period (but not the epoh) is in agreement with that from Antipin (1996) andontradits the ephemeris published by Csizmadia et al. (2004).
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To study period hanges of V861 Her in detail, we re-analyzed the photographi data(Antipin, 1996). The observations were divided in parts (seasonal in most ases), then thetime of minimum for eah of the parts was determined using Hertzsprung's method in on-juntion with a omputer algorithm developed and desribed by Berdnikov (1992). Thesame tehnique was used by us to determine the time of minimum from NSVS/ROTSE-I online data (Wozniak et al., 2004). Furthermore, we olleted all published times ofminima of the variable. The results are summarized in Table 1. The last olumns of thetable ontains a referene to the soure of information: (pg) photographi observations;(NSVS) NSVS/ROTSE-I data (Wo�zniak et al., 2004); (C&) Csizmadia et al. (2002); (D1)Diethelm (2002); (B&) Borkovits et al. (2003); (tp) this paper, our CCD observations;(HSW) H�ubsher et al. (2009); (D2) Diethelm (2009).The O�C residuals were alulated for the linear light elements (3). The orrespondingO�C diagram is shown in Fig. 2. Variations of the orbital period in the binary system arelearly seen. The remarkable hanges ourred between JD2445869 and JD2452344. Thediagram orresponds to abrupt period hanges not periodi ones. The linear ephemeris(3) an be aepted as urrent light elements.Note that neither primary nor seondary minima from Csizmadia et al. (2002) andBorkovits et al. (2003) are in agreement with all other available observations. Apparently,these times of minima are erroneous.

Figure 1. Phased light urves for eah season and for all our CCD observations.
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Figure 2. The O � C diagram. Open irles: the photographi times of minima; �lled irles: CCDtimes of minima: (1) NSVS data (Wo�zniak et al., 2004), (2) and (2*) primary and seondary minimafrom Csizmadia et al. (2002), (3) Diethelm (2002), (4) and (4*) primary and seondary minima fromBorkovits et al. (2003), (5) this paper, (6) H�ubsher, Steinbah & Walter (2009), (7) Diethelm (2009).
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Table 1. Times of minima and O � C residuals.HJD(UT)24... Err, d Min E O{C, d O{C, p Err, p Soure37105.9730 0.016 I -46735 0.0229 0.0663 0.0464 pg40484.0487 0.008 I -36933 0.0137 0.0399 0.0232 pg41080.2799 0.003 I -35203 0.0312 0.0906 0.0087 pg41578.9624 0.003 I -33756 0.0309 0.0898 0.0087 pg41813.3132 0.002 I -33076 0.0319 0.0924 0.0058 pg41950.1339 0.002 I -32679 0.0336 0.0974 0.0058 pg42272.0141 0.002 I -31745 0.0273 0.0792 0.0058 pg42665.9314 0.003 I -30602 0.0300 0.0870 0.0087 pg42961.9720 0.004 I -29743 0.0315 0.0915 0.0116 pg43431.7086 0.005 I -28380 0.0344 0.0999 0.0145 pg44414.6013 0.005 I -25528 0.0361 0.1047 0.0145 pg45571.8791 0.002 I -22170 0.0390 0.1131 0.0058 pg45868.9552 0.020 I -21308 0.0421 0.1222 0.0580 pg48124.5836 0.004 I -14763 0.0528 0.1531 0.0116 pg49923.1935 0.004 I -9544 0.0272 0.0790 0.0116 pg51322.3798 0.001 I -5484 0.0068 0.0197 0.0029 NSVS51690.5276 0.0002 I -4416 0.0874 0.2536 0.0006 C&51695.5268 0.0006 II -4401 -0.0829 -0.2405 0.0017 C&52344.5532 0.0008 I -2518 0.0011 0.0031 0.0023 D152693.6196 0.0004 I -1505 -0.0449 -0.1304 0.0012 B&52696.5519 0.0004 II -1497 0.1303 0.3781 0.0012 B&53195.4489 0.0004 I -49 -0.0001 -0.0003 0.0012 tp53203.3751 0.0003 I -26 -0.0005 -0.0013 0.0009 tp53208.3742 0.0002 II -11 -0.1708 -0.4957 0.0006 tp53212.3360 0.0002 I 0 0.0000 0.0000 0.0006 tp53564.3795 0.0003 II 1022 -0.1706 -0.4950 0.0009 tp53569.3744 0.0002 I 1036 -0.0006 -0.0016 0.0006 tp53570.4085 0.0002 I 1039 -0.0004 -0.0010 0.0006 tp53937.4425 0.0003 I 2104 0.0004 0.0010 0.0009 tp53945.3686 0.0002 I 2127 -0.0001 -0.0003 0.0006 tp54596.3771 0.0019 I 4016 -0.0018 -0.0053 0.0055 HSW54596.5511 0.0024 II 4017 -0.1724 -0.5004 0.0070 HSW54990.6430 0.008 I 5160 0.0049 0.0141 0.0232 D254990.8089 0.0005 II 5161 -0.1739 -0.5045 0.0014 D2
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