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DISCOVERY OF A SHORT-PERIODIC PULSATING COMPONENTIN THE ALGOL-TYPE ECLIPSING BINARY SYSTEM AO Ser
KIM, S.-L.1; KANG, Y. B.1; KOO, J.-R.1; MKRTICHIAN, D. E.2;3; LEE, J. W.41 Korea Astronomy Observatory, Daejeon, 305-348, Korea (e-mail : slkim�kao.re.kr)2 ARCSEC, Sejong University, Seoul, 143-747, Korea3 Astronomial Observatory, Odessa National University, Shevhenko Park, Odessa, 65014, Ukraine4 Dept. of Astronomy and Spae Siene, Chungbuk National University, Cheongju, 361-763, Korea
Observatory and telesope:Mt. Lemmon Optial Astronomy Observatory in USA, 1.0m telesopeDetetor: 2K CCD ameraFilter(s): Johnson BTransformed to a standard system: NoAvailability of the data:Upon requestMethod of data redution:Standard CCD-frame redution using the IRAF/DAOPHOT1 pakage.
Table 1. Photometri parameters of observing stars from the Tyho-2 atalogueID Name RA (J2000) DEC (J2000) VT (BT � VT )VAR AO Ser 15h58m18:s41 +17Æ16010:000 11:m064 0:m242C1 GSC 01496-01071 15h58m19:s91 +17Æ19045:004 11:m682 0:m836C2 GSC 01496-00063 15h58m13:s00 +17Æ16042:005 11:m864 0:m516

1IRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Figure 1. A B-band CCD image (22:02�22:02) near the elipsing binary AO Ser (VAR) obtained withthe LOAO 1.0m telesope and 2K CCD amera. The omparison (C1) and hek stars (C2) are marked.North is up and east is to the left

Figure 2. Di�erential magnitudes between the variable star AO Ser and the omparison star,�B(V�C1). Observation data of the hek star, �B(C2�C1), are also displayed at lower panel foromparison.
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Figure 3. Power spetra of the residuals after subtrating a syntheti elipsing light urve from thedata. The window spetrum is displayed in the top panel. We ould detet a peak near 21.5 yles perday (/d) in the lower panel. Low-frequeny peaks less than 6.0 /d might be originated from theinomplete syntheti urve.
Remarks:As a part of our photometri survey projet to searh for A-type pulsating om-ponents in elipsing binary systems (Kim et al. 2003), we monitored several ob-serving targets in Marh 2004 using a 1.0m telesope at Mt. Lemmon OptialAstronomy Observatory (LOAO), Arizona, USA (Korea Astronomy Observatoryhas installed the telesope in September 2003). From these observations, we foundsmall-amplitude short-periodi osillations of AO Ser and then performed follow-upobservations to on�rm the variations in June 2004.Simple aperture photometry was applied to get instrumental magnitudes with anaperture radius of 10 pixels (=6:004); seeing size was about 3:000 during the observingruns. Figure 1 displays a sample CCD image of AO Ser. A omparison star, GSC01496-01071, did not show any peuliar light variation during the runs, examiningwith several hek stars in a CCD image. Di�erential magnitudes of AO Ser areshown in Figure 2. Orbital phases were alulated from the orbital period andepoh from the GCVS atalogue (Kholopov et al. 1988).In addition to slow light variations aused by the elipsing phenomenon, the datashow osillations with short-period less than 0.05 days and small-amplitude of max-imum �B � 0:m02. The osillations show amplitude modulation, implying to havemultiple periods. We alulated residuals subtrating a syntheti elipsing lighturve from the data; the syntheti urve was derived from the 1998-version of Wil-son & Devinney (1971) ode. Power spetra of the residuals show learly a peaknear 21.5 yles per day (=1:h116, Figure 3). Considering the Æ Suti-type pulsationharateristis (period, amplitude and spetral type of A2) and semi-detahed on-�guration, we suggest that AO Ser is a new member of a reently formed group ofmass-areting pulsating omponents in Algol-type semi-detahed elipsing binarysystems (oEA stars; Mkrtihian et al. 2004). Then the number of oEA stars hasinreased eleven, inluding our reent disovery of two oEA stars EF Her and CTHer (Kim et al. 2004).
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