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CONFIRMATION OF A DOUBLE NATURE OF THE THIRD BODYIN SZ CamGORDA, S. YU.Astronomial Observatory, Ural State University, 51 Lenin av., Ekaterinburg, 620083, Russia;e-mail: stanislav.gorda�usu.ru
The elipsing binary system SZ Cam is the brightest objet of the open luster NGC 1502.The primary was lassi�ed as O9.5V by Budding (1975). Using high-resolution spe-trosopy, Mayer et al. (1994) identi�ed the system as triple, omposed of a lose binaryorbiting a massive ompanion. Lorenz et al. (1998) estimated the minimum mass of thetertiary omponent as 19.7 M� and proposed that the third body is a lose binary.In this message the preliminary results of a new spetral investigation of this elipsingbinary are presented. In total 26 CCD spetra of SZ Cam lose to quadrature phases weretaken with the Coude-ehelle spetrometer (Musaev, 1996) of the Zeiss-1000 (D = 1m)telesope at the Speial Astrophysial Observatory by Russian Aademy of Sienes (SAORAS) during three nights in Deember 2000. In order to provide wavelength alibration,one spetrum of � CMa was taken in the same fashion as those of SZ Cam.The CCD TDK1024 (1242� 1152 pixels, 22.5� 22.5 mirons) ooled by liquid nitrogenwas used for registration of the spetral orders. The linear dispersion was 3 �A mm�1, andthe resolving power was in the range of 39000 to 40000. Useful wavelength interval in eahorder was �60 �A, and all orders overed the range from 3600 �A to 9000 �A. The exposuretime of 30 minutes yielded signal-to-noise ratios of about 40 to 60. Data redution wasperformed with ehelle spetra proessing program pakage DECH20T (Galazutdinov,1992).The most prominent lines besides H� and H� were HeI(4922; 5016; 5876); other lineswere muh weaker. In all of the spetra HeI lines from the primary and seondary om-ponents of the lose binary as well as those from the third body an easily be reognized.The line features were �tted with individual Gaussian pro�les for eah stellar omponentusing the Marquardt nonlinear least squares method for the optimization of the follow-ing parameters: entral wavelength, full width at half maximum, and amplitudes of theGaussian funtion. The simultaneous �t with three Gaussian funtions was required.Typial line features and Gaussian �ts of helium lines are shown in Figure 1. Using thisset of three di�erent Gaussian pro�les, it was possible to derive the radial veloity urvesof the elipsing binary omponents and the third body. Radial veloities were alulatedinluding the baryentri orretion for the mass enter of the solar system.
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The radial veloity urves of the primary and seondary omponents were �tted sepa-rately with funtions Vi+Ki sin(2�') (i = 1; 2 for the primary and seondary omponents,respetively) using the linear least squares method to optimize the free parametersKi with�xed systemi veloities Vi = V0 = �15:3 � 2:5 km/s; here ' denotes the orbital phase.The value of V0 is the arithmeti mean of V1 and V2 whih orrespond to the best �ts ofthe radial veloity urves when Vi and Ki are regarded as free parameters.

Figure 1. Typial pro�le of HeI 4922 spetral line around both quadrature phase. Referenes: The�tted Gaussian funtions are drawn as long-dashed, dash-dotted and dashed lines for the primary andseondary omponent and the third body, respetively. The resulting �t is shown as solid line; � { thespetral data.
It was estimated that K1 = 196:1� 3:6 km/s, K2 = 269:5� 4:0 km/s and the spetro-sopi mass ratio of SZ Cam q = K1=K2 = M2=M1 = 0:73� 0:02. This value of the massratio slightly di�ers from the value q = 0:69 obtained by Lorenz et al. (1998).The radial veloities of the third body obtained from deonvolution of three blendedspetral lines of HeI showed variability from night to night. The values of radial veloitiesand their auray for the third body are listed in Table 1. The values of phases and radialveloities of the third body averaged over eah night are given in the last two olumnsof Table 1. The phases were alulated using the elements of the third body given byLorenz et al. (1998).
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Table 1: The radial veloities of the third bodyJD� � 2 400 000 ' HeI 4922 HeI 5016 HeI 5876Vr � Vr � Vr � ' Vr51886.3710 0.794 32.2 2.1 16.8 9.2 24.2 2.351886.3929 0.801 36.8 3.1 11.4 8.4 27.5 2.351886.4148 0.809 39.8 2.1 18.3 3.2 26.0 2.451886.4370 0.817 35.4 2.0 16.3 5.6 21.2 2.151886.4596 0.825 36.6 1.8 11.1 7.2 24.8 2.4 0.826 26.951886.4814 0.833 40.8 2.2 21.1 5.4 29.4 1.8 �2:351886.5033 0.841 42.5 1.9 38.2 7.5 25.8 1.851886.5255 0.849 43.0 2.5 27.5 8.5 24.6 1.851886.5478 0.857 38.2 2.4 { � 28.8 2.751887.4971 0.196 �14.6 6.1 �22.5 6.3 �21.5 2.051887.5193 0.204 �15.3 4.8 �24.3 4.0 �21.3 2.151887.5415 0.212 �15.4 6.1 �31.9 3.5 �26.7 3.1 0.215 �22.751887.5641 0.220 �13.0 3.4 �31.3 4.0 �22.7 2.4 �1:351887.5867 0.228 �17.0 3.9 �23.1 6.1 �25.8 2.951889.1752 0.796 27.6 3.0 9.2 5.0 18.9 1.551889.1967 0.804 29.4 2.5 12.8 4.7 { {51889.2183 0.812 32.2 2.3 16.2 4.2 23.6 1.851889.2398 0.819 40.0 4.0 17.1 3.2 { {51889.2613 0.827 39.4 4.2 17.7 4.0 24.4 1.9 0.825 27.651889.2828 0.835 37.4 3.2 12.4 4.3 � � �1:951889.3044 0.842 43.5 2.6 19.3 4.2 23.7 1.651889.3259 0.850 46.8 3.2 24.6 5.5 27.5 1.8
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Figure 2. Radial veloity urve of third body. Phase were alulated using ephemerisJD� = 2448998:d0608 + 2:d7966 � E (Lorenz et al., 1998). Referenes: The urve Vr(') (Lorenz et al.,1998) is shown as solid line; � { data by Lorenz et al.(1998);  { our data obtained Deember 7, 2000(' = 0:p79 { 0:p86), 5 { Deember 8, 2000 (' = 0:p20 { 0:p23) and 4 { Deember 10, 2000 (' = 0:p80 {0:p86).
In Figure 2 our data on radial veloities of the third body is shown along with the dataand radial veloity urve of Lorenz et al. (1998). It is seen that (despite the 5 { 7 yearsepoh di�erene between our observation and the results of Lorenz et al., 1998) the radialveloities of the third body obtained by us orrespond well with the radial veloity urvealulated aording to the ephemeris by Lorenz et al. (1998).It is also neessary to note that the mean values of the radial veloities of the thirdbody obtained by us at the same phases in Deember 7, 2000 (JD 2451886) and Deember10, 2000 (JD 2451889) are pratially equal (see Table 1).Thus, it is possible to make a onlusion that the third omponent in the system isreally a lose binary (though we register radial veloity variations of primary omponentonly) and the light elements for the third body obtained by Lorenz et al. (1998) areon�rmed.The author thanks administration of SAO RAS for granting observing time on thetelesope. Speial thanks to Dr. Byhkov V.D. for his help in onduting the observations.
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