
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4829 Konkoly ObservatoryBudapest19 January 2000HU ISSN 0374 { 0676PERIOD CHANGES OF THE ECLIPSING BINARY LP CEPHEIWOLF, MAREK1; �SAROUNOV�A, LENKA2; DIETHELM, ROGER31 Astronomical Institute, Charles University Prague, CZ{ 180 00 Praha 8, V Hole�sovi�ck�ach 2, Czech Republice-mail: wolf@mbox.cesnet.cz2 Astronomical Institute, Czech Academy of Sciences, CZ { 251 65 Ond�rejov, Czech Republic3 Astronomical Institute, University Basel, CH{4102 Binningen, Venusstrasse 7, SwitzerlandThe semi-detached eclipsing binary LP Cephei (HBV 484 = SVS 681 = CSV 5400= P 5577 = GSC 4248.1323; �2000 = 21h19m50:s3, �2000 = +60�4202700, Sp. F2 + K1,Vmax = 12:9 mag) is a rarely investigated, rather faint binary with a short orbital periodof about 0.693 days. This binary was selected as a possible system for the study ofapsidal motion (Heged�us 1988) and thus it was also added to our observational projectof eclipsing binaries with eccentric orbit. LP Cep was discovered to be a variable starphotographically by Wachmann (1972), who obtained also the �rst photographic lightcurve and determined the �rst light elementsPri: Min: = HJD 2430517:4650 + 0:6930642 � E:Recently, the �rst multicolor UBV (RI)C photoelectric observations were carried out bySamec et al. (1995, 1997). They derived a photometric solution using the Wilson-Devinneycode and concluded that LP Cep is in a near-contact semidetached con�guration consistingof an F2 spectral-type primary and a K1 secondary �lling its Roche lobe. They alsocalculated an improved linear ephemerisPri: Min: = HJD 2449621:7322 + 0:69306251 � E:Our new CCD photometry of LP Cep was carried out during the years 1995{1999 at theOnd�rejov Observatory, Czech Republic. A 65-cm reecting telescope with a CCD-cameraSBIG ST-6 or ST-8 was used. The measurements were done using the standard R �lterwith typically 60 - 90 s exposure time. The nearby stars GSC 4248.00016 (V = 13:4mag)and GSC 4248.01072 (V = 12:9mag) on the same frame as LP Cep served as comparisonand check stars, respectively. The standard error of measurements varies between 0.01 and0.02 mag. The new moments of primary minimum and their errors were determined usingthe least squares �t to the data, by the bisecting cord method and the Kwee{van Woerdenalgorithm. Only the lower part of the eclipses was used. These 7 new times of primaryminimum are presented in Table 1. In this table, N stands for the number of observationsused in the calculation of the minimum time. The epochs were calculated using the linearlight elements given by Wachmann (1972).



2 IBVS 4829Table 1: New precise times of minimum of LP Cep.JD Hel.� Epoch Error N2400000 (days)49999.45478 28110.0 0.00002 6950261.4348 28488.0 0.0001 3850261.4366* 28488.0 0.0019 1350525.4934 28869.0 0.0002 2950945.48889 29475.0 0.00005 3851442.4113 30192.0 0.0002 3451535.28135 30326.0 0.00002 67* published also in Diethelm (1996)The period change of LP Cep was studied by means of an O�C diagram analysis. Wetook into consideration all photoelectric measurements of Samec at al. (1997) as well asthe original photographic times of minimum obtained by Wachmann (1972). A total of 21times of minimum light were used in our analysis, with only 2 secondary eclipses amongthem. The O � C residuals for all times of minimum are shown in Figure 1. The meanseasonal photographic minima based on the plate archive study presented by Bl�attler(1996) are also plotted.The variations of O � C values are remarkable and could be caused by a light-timee�ect. A preliminary analysis of the third body orbit gives the following parameters:P3 (period) = 6370 � 25 days, i.e. 17.4 yearsT0 (time of periastron) = J:D: 2450490 � 30A (semiamplitude) = 0:0062 � 0:0002 daye = 0:42 � 0:12! = 66� � 2�These values were obtained together with the new linear ephemerisPri: Min: = HJD 2430517:4655 + 0:69306252 � E;�0:0003 �0:00000007by the least squares method. Assuming a coplanar orbit (i = 90�) and a total mass ofthe eclipsing pair with the F2 primary and K1 secondary, M1+M2 ' 2:2 M� (Harmanec1988), we can obtain a lower limit for the mass of the third componentM3;min. The valueof the mass function f(M) = 0:0051 M�, from which the minimum mass of the thirdbody follows as 0.35 M�.Only a small part of the third body period is well-covered by the precise CCD obser-vations. Moreover, the current light-curve analysis of Samec et al. (1997) gives the thirdlight L3 = 0. Possible third component of spectral type M3-M4 with the bolometric mag-nitude about +9.2 mag could be practically invisible in the system with an F2 primary(Mbol = +3:2 mag). Therefore, new high-accuracy timings of this eclipsing binary arenecessary in order to con�rm the light-time e�ect in this system.Acknowledgement. This work has been supported in part by the Grant Agency ofthe Czech Republic, grant No. 205-99-0225 This research has made use of the SIMBADdatabase, operated at CDS, Strasbourg, France.
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Figure 1. O � C residuals for the times of minimum of LP Cep. The individual photoelectric or ourCCD minima are denoted by circles, dots represents the original timings of Wachmann and crosses themean seasonal minima of Bl�attler. The curve corresponds to a third body orbit.References:Bl�attler E., 1996, BBSAG Bull., 112, 10Diethelm R., 1996, BBSAG Bull., 112, 3Harmanec P., 1988, Bull. Astr. Inst. Czech., 39, 329Heged�us T., 1988, Bull. Inform. CDS, No. 35, 15Samec R.G., Carrigan B.J., McDermith R.J., French J., 1995, IBVS, No. 4234Samec R.G., McDermith R.J., Carrigan B.J., Gray J.D., 1997, AJ, 113, 800Wachman A.A., 1972, IBVS, No. 749


