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SPECTROSCOPIC BINARIES IN THEOPEN CLUSTER TRUMPLER 16 REVISITEDLUNA, G.J.1; LEVATO, H.2; MALARODA, S.2; GROSSO, M.21 Instituto de Astronomia e Geo�sia, USP, Rua de Mat~ao 1226, S~ao Paulo, Brazil;e-mail: gjmluna�astro.iag.usp.br2 Complejo Astron�omio El Leonito, Av.Espa~na 1512 Sur, San Juan, ArgentinaThe open luster Trumpler 16 is near the Carina nebula (NGC 3372). There is alarge amount of literature on the lusters in this region. The spetral morphology ofmembers of Trumpler 16 has been studied by Levato & Malaroda (1982) and referenestherein. The luster's distane has been determined using di�erent methods, and there isan agreement that it is around 3.5 kp. This value obviously depends on the interstellarabsorption whih may be abnormal for this luster. Trumpler 16 is a rih luster witha large variety of objets like WR stars, O3 stars, spetrosopi binaries and � Carinae.The age estimated for Trumpler 16 is approximately 107 years (Massey & Johnson, 1993).The study of spetrosopi binary systems is needed to takle a lassi problem inastronomy: the stellar mass determination. A good knowledge of mass for individualstars allows the alibration with other stellar parameters whih are most easily observable,and also permits to test urrent stellar evolution theories. Spetrosopi binaries in openlusters are important in yet another ontext. It has been proposed that the averageprojeted rotational veloity of the stars in an open luster depends on its ontent oflose spetrosopi binaries and hemially peuliar magneti stars (Abt & Sanders, 1973).Both tidal and magneti braking are responsible for reduing the rotation. (Levato et al.,1987; Abt et al., 1973)We used the Jorge Sahade-2.1m Telesope at CASLEO, San Juan, Argentina. AREOSC ehelle spetrograph was employed during the following nights: February 27th1996, from April 21st to 23rd 2000 and from Marh 10th to 11th 2001. The spetra en-tered on the blue wavelength region were reorded on a TEK1024 CCD and the resolutionwas 0.14 �A/pixel. The usual at-�elds and bias frames were obtained eah night and thewavelength alibration was done using a Th-Ar lamp. The redution was made with thestandard proedure, using IRAF1We have seleted �ve stars for this projet, that are probable members of Trumpler16, suggested by Levato et al. (1991). Three of them were hosen beause the number ofavailable radial veloity measurements was smaller than ten, and the other two beausethe authors onsidered them radial veloity variables. To derive the radial veloities wehave measured the Doppler shifts of H, He I, He II, Si IV, C IV, N III, C III lines. (Walbornet al. 2000), and applied helioentri orretion to the measurements. The observationalresults for the three stars for whih we have realulated the orbits are given in Table 1,1IRAF is distributed by the National Optial Astronomy Observatories, operated by AURA, In., under ooperativeagreement with the NSF.
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where we have indiated in suessive olumns the Julian Date, the average radial veloityfor eah spetra, the number of lines measured, and the probable errors. The stars areidenti�ed by their HD number or Feinstein, Marrao and Muzzio (1973) numbers.Table 1: Radial Veloity ObservationsIdenti�ation Julian Date RV n P.E.(Km/s) n (Km/s)2450141.73 �85.39 6 2.02451656.52 18.46 7 6.2#112 2451657.52 54.45 8 5.82451657.61 50.24 7 7.02451658.57 �30.15 8 10.72451979.76 �76.7 9 11.52451979.78 �118.91 4 15.5HD 93161 2451979.79 �91.11 12 8.62451980.61 �105.69 6 8.82451980.65 �96.64 8 12.32451980.77 �97.58 10 9.82451979.74 �181.2 7 6.12451979.77 �174.7 7 12.2#104 2451980.57 �19.7 7 5.82451980.63 2.3 5 10.32451980.74 109.2 7 18.62451980.79 123.4 6 25.6

We have added the new observations presented in Table 1 to those published by Levatoet al. (1991) and searhed for periods, using Morbey's ode (Morbey, 1978) and, whensuessful, omputed orbital elements starting from the results from Levato et al. (1991)improving them with the ode of Bertiau & Grobben (1969).For HD 93161, #112 and #114 stars, we found new orbital parameters, while for #10and #110, we ould not �nd any signi�ant evidene of variability. We have applied ananalysis of variane test (Conti et al., 1977) whih on�rms that the distribution of theobservations for stars #110 and #10 does not depart signi�antly from a random one.The new orbital elements for stars HD 93161, #112, and #114 are shown in Table 2.
Table 2: Orbital Elements obtained in this workElement HD 93161 #104 #112a sin i (km) 3.72�106 4.03�106 3.67�106K (km/s) 50.9�5.1 162.8�11.4 86.0�4e 0.309�0.116 0.156�0.057 0.249�0.026!(Æ) 184.4�17.8 85.7�28.4 286.6�8.8T0 (J.D.) (2.400.000+) 45778.39�0.22 45779.37�0.13 45773.02�0.1P (days) 5.60486�9� 10�5 1.82303�1� 10�5 4.07997�2� 10�5V0 (km/s) �44.5�3.4 �32.7�7.5 �19.1�1.7Mass Funtion 0.06�0.03 0.78�0.18 0.24�0.02

Figures 1, 2 and 3 show the radial veloity urves for #104, #112 and HD 93161,respetively.
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Figure 1. Radial veloity urve of #104

Figure 2. Radial veloity urve of #112
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Figure 3. Radial veloity urve of HD 93161

Summarizing, we have realulated new orbital elements for three spetrosopi binarysystems whih belong to the open luster Trumpler 16 and obtained the mass funtionfor these three systems. We ould not �nd signi�ant radial veloity variations for #110and #10 of the same luster.Support from Universidad Naional de San Juan and CASLEO is deeply appreiated.
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