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DISCOVERY OF A SHORT-PERIODIC PULSATING COMPONENTIN THE ALGOL-TYPE ECLIPSING BINARY SYSTEM IV CasKIM, S.-L.1; LEE, C.-U.1; KOO, J.-R.1; KANG, Y. B.1; LEE, J. W.2; MKRTICHIAN, D. E.2;31 Korea Astronomy & Spae Siene Institute, Daejeon, 305-348, Korea (e-mail : slkim�kasi.re.kr)2 ARCSEC, Sejong University, Seoul, 143-747, Korea3 Astronomial Observatory, Odessa National University, Shevhenko Park, Odessa, 65014, Ukraine
Name of the objet:IV CasObservatory and telesope:Mt. Lemmon Optial Astronomy Observatory in USA, 1.0m telesope1
Detetor: 2K CCD amera (Field of view is 22.2�22.2 armin2)Filter(s): Johnson BDate(s) of the observation(s):November 27, 29, 30 and Deember 15, 2004Comparison star(s): GSC 04001-00080 (B = 10:m987, V = 10:m881; Kharhenko2001)Chek star(s): GSC 04001-01028 (B = 12:m787, V = 11:m723; Kharhenko2001)Transformed to a standard system: NoAvailability of the data:Upon requestMethod of data redution:Standard CCD-frame redution using the IRAF/DAOPHOT2 pakage

1Korea Astronomy & Spae siene Institute (KASI) had installed the telesope and has been operating it by remoteontrol from Korea via a network onnetion.2IRAF 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. Phase diagram of IV Cas in B-passband. The line is a syntheti elipsing light urve whihis roughly derived from the 1998-version of Wilson & Devinney (1971) ode, taking into onsideration ofobserving parameters by Kreiner et al. (2001) and orbital ephemeris by Kreiner (2004).

Figure 2. Light variations of the residuals after subtrating the syntheti urve from the data (openirles). The lines are sinusoidal �ts with f1 = 37.672 /d obtained from the multiple frequenyanalysis. The residuals and the sinusoidal urves were orreted for the low frequeny term (see Figure3). Di�erential magnitudes of a hek star, �B(Chek�Comparison), are also displayed in arbitrarysale for omparison (rosses).
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Figure 3. Power spetra of the residuals. The window spetrum is displayed in the top panel. Lowfrequeny peaks in the seond panel may be originated from nightly variations of the data and/or theinomplete �t of the syntheti urve. After prewhitening the low frequeny, we an detet f1 = 37.672/d in the third panel.
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 the Algol-type semi-detahed elipsing binary IV Cas. The observations were performed forfour nights between November and Deember 2004. Simple aperture photometrywas applied to get instrumental magnitudes with an aperture radius of 10 pixels(=6:004); seeing size was about 3:000 during the observing runs. We examined di�er-ential magnitudes of tens of stars in the observing �eld to hek their variations.Phase diagram of IV Cas is shown in Figure 1, where orbital phases were alu-lated with the orbital period of 0.9985132 day and the primary minimum epohof H:J:D: 2452500:3502 (Kreiner 2004). We obtained residuals after subtrating asyntheti elipsing light urve from the data (Figure 2). The multiple frequenyanalysis (Kim & Lee 1996) was applied to examine periodiity of the residuals,displayed in Figure 3. We deteted a frequeny of f1 = 37.672 /d (yles per day).The signal to noise (S/N) ratio of its amplitude is larger than 4.0 whih is proposedas a riterion of a real frequeny by Breger et al. (1993).Our observations show that the primary omponent of IV Cas has Æ Suti-typepulsational harateristis suh as the short period of about 38 minutes, peak-to-peak amplitudes of about 0:m01 in B-passband, and spetral type of A4 (Kreineret al. 2001). Considering these pulsational harateristis and the semi-detahedbinary on�guration (Kreiner et al. 2001), we suggest that IV Cas is a new memberof the osillating EA (oEA) stars, a group of mass-areting pulsating omponentsin Algol-type semi-detahed elipsing binary systems (Mkrtihian et al. 2004, 2005;Kim et al. 2005).
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