
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5935 Konkoly ObservatoryBudapest21 April 2010HU ISSN 0374 { 0676
RADIAL VELOCITIES FOR TWELVE PULSATING VARIABLESIN THE ANTICENTERKINMAN, T. D.1; BROWN, WARREN, R.21 Kitt Peak National Observatory, NOAO1, P.O.Box 26732, Tuson, Arizona 85726, USA,email: kinman�noao.edu2 Smithsonian Astrophysial Observatory, 60 Garden St., Cambridge, MA 02138, USA.

The kinematis of the outer halo an be studied by using the radial veloities of traerssuh as RR Lyrae stars in the diretion of the Antienter. Radial veloities of distantAntienter RR Lyraes have been given by Pier et al. (2003). In this paper we give radialveloities for twelve more pulsating variables in the Antienter (171Æ< l < 186Æ). Elevenare RR Lyrae variables and one (NSVS 48209670) is a Æ-Suti (DSCT) star. Five havebeen previously identi�ed as RR Lyrae stars: DQ Lyn (Kinman, 1998), NSV 17902 andEN Lyn (Kinemuhi et al., 2006), BN UMa (MClusky, 2008) and CK UMa (Ho�eit,1972). Table 1. Identi�ations and positions for the variablesNo. Identi�ation R.A. De. Other IDJ 200001 NSVS 4732626a 08h01m56:s2 +41Æ0101800 � � �02 DQ Lyn 08h23m41:s0 +37Æ2801100 � � �03 NSV 17902b 08h30m41:s7 +40Æ2402500 NSVS 4812548a04 Case A-F 232 08h31m52:s2 +38Æ3201400 NSVS 4812987a05 NSVS 4814234a 08h32m49:s6 +43Æ1600200 � � �06 NSVS 4819931a 08h43m56:s7 +43Æ2201300 � � �07 NSVS 4820967a 08h46m10:s2 +43Æ0403100 � � �08 EN Lyn 08h46m07:s0 +38Æ0205300 � � �09 NSVS 4822969a 08h50m39:s5 +43Æ4000300 � � �10 NSVS 4894895a 09h44m36:s3 +41Æ0803500 BPS 16927-123 d11 BN UMa 11h16m22:s9 +41Æ1400200 � � �12 CK UMa 12h01m36:s4 +31Æ5401200 � � �a Northern Sky Variability Survey, (Wozniak et al., 2004).b New Catalogue of Suspeted Variables, (Kholopov, 1982). Case A-F star.(Pesh and Sanduleak, 1989).d HB-star andidate. (Beers et al., 1996).1The National Optial Astronomy Observatories are operated by the Assoiation of Universities for Researh in Astron-omy, In., under ooperative agreement with the National Siene Foundation
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The remainder are A-F stars identi�ed in the Case low-dispersion Northern Sky Survey(Pesh & Sanduleak, 1989) or unpublished stars from this survey that were kindly madeavailable by P. Pesh (private ommuniation, 1997). Identi�ations and oordinates ofthese stars are given in Table 1.Most of the spetra from whih the radial veloities were obtained were taken in theinterval 2009 November 15 to 18 UT with the MMT blue-hannel spetrograph. Thisgave ux-alibrated spetra that over �� 3600 { 4500 with a spetral resolution of 1.0�A.The spetra had a S=N in the range 50 to 100 whih give radial veloities with a prei-sion of 2 to 3 km s�1. The spetra of NSVS 4822969 and CK UMa were taken on 2009Deember 19 UT with the FAST spetrograph on the Whipple Observatory 1.5-m tele-sope. These spetra over �� 3600 { 5500, and have a spetral resolution of 2.3 �A anda S=N of 30. The radial veloities from these spetra have a preision of 5 km s�1. Thehelioentri radial veloities are presented in Table 2.Table 2. Spetrosopi ObservationsNo. JDHa Exp.b RV �d No. JDHa Exp.b RV �d+2400000. (se) km s�1 +2400000. (se) km s�101 55154.046 210 +67 0.366 07 55152.040 150 �37 0.26802 55151.049 30 +56 0.408 08 55154.048 90 �43 0.94103 55151.046 150 +38 0.320 09 55185.058 570 +46 0.24504 55151.038 300 +316 0.875 10 55154.035 60 +61 0.18105 55151.042 130 +10 0.472 11 55154.038 90 +7 0.93606 55152.043 120 �203 0.530 12 55185.049 180 �10 0.018a Helioentri Julian Date of mid-exposure;b Exposure time; Helioentri radial veloity;d Phase of mid-exposureThe variability type of the new RR Lyrae stars was established by photometry inthe 1990's but the ephemerides derived from these observations are now out of date.New photometri data were therefore needed to establish the phases of the spetrosopiobservations. The JD(hel.), phases and V magnitudes of these new data are given inTable 3 (available eletronially through the IBVS website as 5935-t3.txt) and wereobtained with the ommerial roboti f/7 0.8-m telesope of the Tenagra Observatoryin Arizona whih has a 1024 � 1024 SITe CCD. Details of similar photometry withthis telesope are given by Kinman & Brown (2010). Periods were determined usingthe periodogram program of Horne & Baliunas (1986); in the ase of previously knownvariables, these were in satisfatory agreement with those found earlier. The JDH of themaxima of var. 6 and 9 take into aount NSVS photometry and the 1990's photometryreferred to above.Phases for the times of observation of these spetra were derived from new ephemeridesand are shown by vertial lines in the light urves (Fig. 1). The veloities of the typeab variables were then orreted to - veloities by the method given by Liu (1991) whihsales the veloity amplitude against the V -mag. amplitude. In the ase of the type and type d variables, we took the known  veloity and radial veloity urve of the type variable T Sex (Liu & Janes, 1989, 1990) and saled the orretion to the -veloity bythe ratio of the V - mag. amplitudes. As the referee has pointed out, these orretionsan only be approximate | partiularly for stars showing Blazhko e�et (Jursik et al.,2002). These helioentri -veloities are given with the new ephemerides and Vmax andVmin in Table 4.
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Figure 1. Light urves of variables (ordinate V magnitude).
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Table 4. Radial Veloities and Ephemerides for the VariablesNo. ID Period JDH Max Vmax Vmin RVy RR Notes(days) +2400000. (mag) (mag) km s�1 type01 NSVS 4732626 0.5945 55149.667 14.6 15.5 +69 RRab02 DQ Lyn 0.4948041 55153.816 11.23 11.60 +53 RR (1)03 NSV 17902 0.6292137 52999.563 14.15 14.8 +42 RRab (2)04 Case A-F 232 0.2887838 53000.790 15.18 15.47 +316 RR05 NSVS 4814234 0.3091869 53000.192 14.20 14.72 +3 RR06 NSVS 4819931 0.2831657 51274.504 14.0 14.3 �211 RR (3)07 NSVS 4820967 0.087382 55153.939 14.44 14.62 �33 DSCT08 EN Lyn 0.6251465 55153.460 13.18 13.70 �32 RRab (4)09 NSVS 4822969 0.497256 49338.200 14.30 15.46 +60 RRab10 NSVS 4894895 0.35881 55208.509 13.02 13.48 +70 RR11 BN UMa 0.39966 55208.817 13.25 13.75 +19 RRd (5)12 CK UMa 0.61031 55208.840 13.82 14.35 +16 RRab (6)y Helioentri  radial veloity.Notes:(1) Period = 0.49489 days (Wils et al., 2006).(2) Period = 0.62941 days (Kinemuhi et al., 2006).(3) The onsiderable satter appears to be aused by a Blazhko e�et with a period of afew days.(4) Period = 0.62532 days (Kinemuhi et al., 2006).(5) MCluskey (2008) gives a fundamental period of 0.535786 days and a �rst overtoneperiod of 0.39966 days. The �rst overtone has an amplitude of 2.48 times that of thefundamental.(6) The adopted period is that given by Ho�eit (1972).Aknowledgements: We are most grateful to Dr Peter Pesh for sending us the iden-ti�ations of his new A-F stars in advane of publiation. This researh has made use ofthe SIMBAD database, operated at CDS Strasbourg, Frane.Referenes:Beers, T.C,, Wilhelm, R., Doinidis, S.P., Mattson, C.J., 1996, ApJS, 103, 433Ho�eit, D., 1972, IBVS, 735Horne, J.H., Baliunas, S.L., 1986, ApJ, 302, 757Jursik, J., Benko, J.M., Szeidl, B., 2002, A&A, 390, 133Kinemuhi, K., Smith, H.A., Wozniak, P.R., MKay, T.A., 2006, AJ, 132, 1202Kinman, T.D., 1998, PASP, 110, 1277Kinman, T.D., Brown, W.R, 2010, AJ, 139, 2014Kholopov, P.N., 1982, New Catalogue of Suspeted Variables, (Mosow:Nauka)Liu, T., Janes, K.A., 1989, ApJS, 69, 593Liu, T., Janes, K.A., 1990, ApJ, 354, 273Liu, T., 1991, PASP, 103, 205MCluskey, J.V., 2008, IBVS, 5825Pesh, P., Sanduleak, N., 1989, ApJS, 71, 549Pier, J.R., Saha, A., Kinman, T.D., 2003, IBVS, 5459Wils, P., Lloyd, C., Bernhard, K., 2006, MNRAS, 368, 1757Wozniak, P.R. et al., 2004, AJ, 127, 2436�This version of the paper ontains orretions, and differs from the one appeared on-line originally.
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