
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5759 Konkoly ObservatoryBudapest26 Marh 2007HU ISSN 0374 { 0676
ELEVEN MORE ECLIPSING SYSTEMS WITH APSIDAL MOTIONIN THE LARGE MAGELLANIC CLOUDMICHALSKA, G.Instytut Astronomizny Uniwersytetu Wro lawskiego, Kopernika 11, 51-622 Wro law, Polande-mail: mihalska�astro.uni.wro.pl
With the bulk of time-series photometri data oming from the long-term, mainlymirolensing surveys (OGLE, MACHO, EROS, ASAS, NSVS and others), di�erent prop-erties of elipsing binaries an be studied statistially and onfronted with the theory ofbinary star formation and evolution. As these surveys over both our Galaxy and Magel-lani Clouds, the properties of elipsing binaries in the environment of di�erent metalliityan be examined. There are already many examples of the use of the large photometridatabases for binary star studies (e.g., Pazy�nski et al., 2006; Derekas et al., 2007b) butthe information inluded in these databases is still far from being exploited.Apsidal motion, a phenomenon observed in eentri systems, an be used to testinternal struture of omponents (Claret & G��menez, 1993; Claret, 1999) or even toderive their parameters (e.g., Benvenuto et al., 2002). Typially, apsidal periods are atleast deades long and thus require very long observing runs. Photometri surveys welisted above, many of them still ongoing, are therefore ideal for detetion and monitoringof this phenomenon.In our study of detahed elipsing binaries in the Large Magellani Cloud (LMC) thatare suitable for distane determination (Mihalska & Pigulski, 2005, hereafter Paper I),98 systems were presented, of whih fourteen showed apsidal motion learly. However, amore detailed analysis led us to the detetion of eleven more systems in the sample westudied. In these new systems, the apsidal motion is not so well pronouned as in thosefound earlier albeit still detetable. Thus, in the present paper, we update the list ofelipsing binaries with apsidal motion in the LMC. A disovery of about 40 systems withapsidal motion in the LMC was also reently announed by Derekas et al. (2007a). Theyused MACHO mirolensing survey as the soure of data.Like in Paper I, the main soure of the data we used was the OGLE-II I-band pho-tometry of _Zebru�n et al. (2001) supplemented by the two-olour photometry from theMACHO (Allsman & Axelrod, 2001) and EROS (Grison et al., 1995) soures for starsin ommon. The light urves in all bands were analyzed simultaneously by means ofthe improved version of the Wilson{Devinney (WD) program (Wilson & Devinney, 1971;Wilson, 2001).The detetion of the apsidal motion was made in the same way as in Paper I. First,the data were divided into several subsets. For eah subset the inlination, the phaseshift, the eentriity, e, the longitude of periastron, !, the temperature of the seondary,
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Figure 1. The O � C diagrams for 11 systems with apsidal motion. The �lled and open irles denotethe primary and seondary times of minimum, respetively
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Figure 2. The eentriities of EA-type binaries in the LMC plotted against: the logarithm of orbitalperiod (a), the sum of frational radii (b), and longitude of periastron, ! (). Systems with apsidalmotion we found are plotted as open irles (14 systems from Paper I) and open squares (this paper).The remaining points are for systems in whih apsidal motion was not deteted
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Table 1: Parameters for eleven new systems with apsidal motionOGLE e ! _! Pmean T0;meanStar designation [Æ℄ [Æ/year℄ [d℄ [HJD 244. . . ℄#8 05350218-6944178 0.081 323 4.16 � 0.26 2.989470 9292.7814#19 05371417-7020015 0.083 150 4.40 � 0.29 3.256681 9184.2182#20 05164453-6932333 0.202 280 0.62 � 0.04 5.603488 9053.8272#39 05250946-7004226 0.069 63 3.0 � 0.3 3.625506 9021.9995#40 05404159-6959014 0.094 229 8.6 � 0.7 2.009973 9668.2172#67 05312473-6925281 0.124 440 4.34 � 0.25 2.536666 9048.9340#78 05121869-6858325 0.048 215 4.9 � 0.7 2.390521 9102.2382#84 05221500-6938483 0.322 257 1.17 � 0.05 4.722937 9054.2332#85 05203518-6934378 0.119 151 3.5 � 0.4 2.117476 9120.6445#90 05264527-6944045 0.399 262 0.20 � 0.03 6.536149 9069.1179#96 05181271-6935245 0.107 157 3.8 � 0.4 2.575571 9071.1041

surfae potentials and the luminosity of the primary omponent were adjusted with theWD program. Then, the mean values of the e and ! were alulated. Next, the WDprogram was run separately for eah subset with e and ! �xed and the phases of primaryand seondary minimum were derived from the best �t. These phases were transformedinto times of minimum losest to the mean epoh of all observations in a given subset.The individual times of minimum were used in the same way as explained in Paper I toderive mean orbital period, Pmean, and initial epoh, T0;mean, whih are listed in Table 1for all eleven systems. In Fig. 1, the O�C values alulated using Pmean and T0;mean, areplotted. The numbers in the �rst olumn of Table 1 follow designation of stars used inPaper I. The longitudes of periastron passage, !, are given for epoh HJD 2450500.0.In Fig. 2 we also show how the parameters of systems with apsidal motion omparewith those of all sample of 98 stars studied in Paper I. As expeted, for a given eentriity,they usually have the shortest orbital period (Fig. 2a) or the largest sum of relative radii(Fig. 2b). We have already explained in Paper I that the seletion e�ets ause systemswith deteted apsidal motion tend to group around ! � 90Æ and 270Æ.Aknowledgement. The work was supported by the MNiI grant 1 P03D 016 27.Referenes:Allsman, R.A., Axelrod, T.S., 2001, astro-ph/0108444Benvenuto, O.G., Serenelli, A.M., Althaus, L.G., Barb�a, R.H., Morrell, N.I., 2002, MN-RAS, 330, 435Claret, A., 1999, A&A, 350, 56Claret, A., G��menez, A., 1993, A&A, 277, 487Derekas, A., Kiss, L.L., Bedding, T.R., 2007a, Pro. I.A.U. Symp., 240, in press (astro-ph/0611656)Derekas, A., Kiss, L.L., Bedding, T.R., 2007b, ApJ, in press (astro-ph/0703137)Grison, P., Beaulieu, J.-P., Prithard, J.D., et al., 1995, A&AS, 109, 447Mihalska, G., Pigulski, A., 2005, A&A, 434, 89Pazy�nski, B., Szzygie l, D., Pileki, B., Pojma�nski, G., 2006, MNRAS, 368, 1311Wilson, R.E., 2001, ftp://ftp.astro.u.edu/pub/wilson/Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605_Zebru�n, K., Soszy�nski, I., Wo�zniak, P.R., et al., 2001, Ata Astron., 51, 317


