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NEWLY DISCOVERED VARIABLE STARSIN THE GLOBULAR CLUSTER NGC 6864 (M75)SCOTT, N. J.1; CORWIN, T. M.1;4; CATELAN, M.2; SMITH, H. A.31 Department of Physis, University of North Carolina at Charlotte, Charlotte, NC 28223, USA;e-mail: njsott�email.un.edu, morwin�un.edu2 Ponti�ia Universidad Cat�olia de Chile, Departamento de Astronom��a y Astrof��sia, Av. Viu~na Makenna4860, 782-0436 Maul, Santiago, Chile; email: matelan�astro.pu.l3 Department of Physis and Astronomy, Mihigan State University, East Lansing, MI 48824, USA;email: smith�pa.msu.edu4 Visiting Astronomer, Cerro Tololo Inter-Amerian Observatory, National Optial Astronomy Observatory,whih is operated by the Assoiation of Universities for Researh in Astronomy, In., under ooperative agreementwith the National Siene Foundation.

The distant globular luster NGC 6864 (M75) belongs to a group of relatively rare lus-ters that display multimodal horizontal-branh (HB) morphology (Catelan et al. 1998,2002). Using Alard's (2000) image-subtration method, we reently disovered a numberof new variables in this luster, pointing to an unusual Oosterho�-intermediate lassi�a-tion (Corwin et al. 2003). The present study also uses image subtration with the datareported on in our previous analysis. This time, however, the image subtration thresh-old was substantially redued. This produed thousands of false identi�ations, but, inaddition to the previously known variables, we found four new variables, all very lose tothe luster ore.The CCD images used in this study were obtained with the 0.9 m telesope at the CerroTololo Inter-Amerian Observatory. The �eld was observed over a seven-night interval in1999 July. Observing onditions were not good for three of the seven nights, and datafrom these nights were not inluded in our analysis. The data reported here were obtainedon the nights of 1999 July 15/16 (night 1), 19/20, 20/21, and 21/22 (nights 5, 6, and 7).The 2048� 2048 Tek 2K-3 CCD was used. Images were obtained through both V and B�lters. Typial exposure times were 360 s for the B frames and 240 s for the V frames.The pixel sale was 0:00395, giving a �eld of view 13:05� 13:05.The loation and tentative periods of the variables are given in Table 1. The x and yoordinates are in arseonds with respet to the luster enter, given in the Clement etal. (2001) online atalog as RA 20h03:m2 and De �22Æ040 (J1950). Beause the data arelimited and relatively noisy, the periods are given to only three signi�ant �gures. Lighturves (in ux units) based on the periods of Table 1 are shown in Figure 1.Of the four nights reported here, the data for night one were the least reliable and arenot plotted for NV1, NV2, and NV3 (B light urve). NV1 was not found in the data fromnights one or six. Three of the stars reported here have periods less than 0.3 d. While themost natural interpretation is that they are simply �rst-overtone pulsators (Kov�as 1998;
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Catelan 2004), there also exists the possibility that they are RR Lyrae stars pulsating inthe seond overtone (Alok et al. 1996; Clement & Rowe 2000). The low amplitudesof seond-overtone and short-period �rst-overtone pulsators might aount for these starsbeing found only at the lower image-subtration threshold, although their loation verylose to the luster ore may have been an important fator as well. NV2 seems to havetwo distint B light urves. The reason for this is not lear. It is likely that it is a blendedimage, but this should not a�et the di�erential ux as determined by ISIS. NV3 has asomewhat unusual urve, showing a large dip in brightness on nights 1 and 6. The lighturve is roughly onsistent with an elipsing binary of the � Lyrae type, although ourtentative short period ould favor a W UMa lassi�ation instead. However, a period ofapproximately 1.93 days will also phase the data well, produing a light urve with largegaps.

Table 1. Loations and tentative periods for new variables.Variable x(00) y(00) Period (d) TypeNV1 6:4 �2:1 0.278 RRe or RRNV2 4:0 2:3 0.276 RRe or RRNV3 0:0 1:0 0.634 EB?NV4 �1:5 1:2 0.269 RRe or RR
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PhaseFigure 1. B and V -band di�erential light urves (in ux units) for the four new variables in M75. Theopen squares represent data from night 1, the �lled squares from night 5, the open triangles fromnight 6, and the �lled triangles from night 7.


