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MULTIPERIODICITY IN THE Æ SCUTI VARIABLE GSC 2899-00521WILS, P.1; VAN CAUTEREN, P.2;1; LAMPENS, P.31 Vereniging Voor Sterrenkunde, Belgium, email: Patrik.Wils�ronos.be2 Beersel Hills Observatory, Laarheidestraat 166, B-1650 Beersel, Belgium, email: Paul.VanCauteren�pi.be3 Koninklijke Sterrenwaht van Belgi�e, B{1180 Brussel, Belgium, email: Patriia.Lampens�oma.be
The variability of the star GSC 2899-00521 (�2000 = 05h48m45:s1; Æ2000 = +40Æ1501600)was suspeted as a result of the STARE (STellar Astrophysis & Researh on Exoplanets)projet in Auriga. It reeived the preliminary designation aur0 5472 (STARE Home Page).An amplitude of 0.04 mag and a period of 0.15132 days were suggested. This makes thestar a andidate Delta Suti variable.The star was observed at Beersel Hills Observatory during 9 nights between Oto-ber 2001 and February 2002. A total of 1159 data points were obtained in V during53.7 hours of photometry. During two nights, BV R photometry was aquired (114 datapoints in eah olour). The instrument used was a 0.40-m telesope, equipped with aST7E CCD amera and a �lterset following Bessel's spei�ations. The exposure timesvaried between 50 and 90 seonds. In addition 27 data points were obtained in V during2.7 hours of observations with the 1.0-m telesope and the HOLICAM CCD amera ofthe Hoher List Observatory (University of Bonn, Germany). The images were standarddark-framed and at�elded and were redued with the aperture photometry proedure ofthe Mira AP software pakagey.The brightness of the variable was measured with respet to GSC 2899-01786, whilethe stars GSC 2899-01257 and GSC 2899-02149 were used as hek stars. The averageinstrumental magnitudes with respet to the omparison star are given in Table 1.Table 1. Average instrumental magnitudes ompared to GSC 2899-01786Star GSC 2899- �B �V �Rvar 00521 �0.54 �0.59 �0.62hek1 01257 �0.37 �0.53 �0.61hek2 02149 0.26 0.32 0.35Standard deviations of the observations are of the order of 0.02 mag or smaller. Thenightly standard deviation of the di�erenes in V magnitude between the omparison andthe �rst hek star measured at BHO, ranged between 0:m006 and 0:m016, and between0:m009 and 0:m024 for the seond hek star. In B and R, standard deviations were 0:m012yThe Mira AP software is produed by Axiom Researh In.
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and 0:m015 respetively, for both stars. At Hoher List this standard deviation amountedto 0:m005 for both hek stars in V .Our light urve learly shows the multiperiodi behaviour typial of Delta Suti stars.Fig. 1 shows B, V and R di�erential magnitudes for a partiular night. The Fourieranalysis program Period98 (Sperl, 1998) was used to detet the frequenies in the lighturve. Fig. 2 shows the amplitude spetrum from the BHO V data. Two frequenies aneasily be identi�ed: at 6:610 � 0:005=d (orresponding to the period given by STARE)and 13:356� 0:005=d.
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Figure 1. B (upper urve), V (middle urve) and R (lower urve) plots of the magnitude ofGSC 2899-00521 ompared to GSC 2899-01786, on the night of January 3rd, 2002.
After prewhitening for these two frequenies, a third frequeny appears, with a signal-to-noise ratio of 5 (see Fig. 3). This frequeny is loated at 6:745�0:005=d, orrespondingto the di�erene between the seond and the �rst frequeny. Due to the spei� spetralwindow for the observations, there are strong aliases of this frequeny whih di�er by 0.03/d and 1 /d. So there is still a possibility that the third frequeny is not really a linearombination of the two other frequenies deteted.
The same method was used to analyse the data from the STARE projet (STAREHome Page). These data were obtained in 1997/8. The same three frequenies appear,with a muh smaller amplitude (the wavelength of these observations resembles R). There
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Figure 2. Amplitude spetrum of the V data.
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Figure 3. Amplitude spetrum after prewhitening for the two main frequenies.
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is a 0.03 /d alias of the third frequeny as well, namely 6:711� 0:010=d, whih in thisase has a higher amplitude. The S/N ratio is only 3 for this frequeny, but sine it is aombination of the other two frequenies, it is signi�ant (Breger et.al., 1993).The semi-amplitudes of the two main frequenies on the two nights with multi-olourphotometry, obtained from a �t with these two frequenies only, are listed in Table 2(in mmag). They are ompared to the semi-amplitudes of our omplete data set (in V )and the STARE data set, with all three frequenies �tted. While the amplitudes of the�rst two frequenies have a ratio 2 to 1 in B and V , they are equal in R. This may aidin the identi�ation of the pulsation modes of this star.Table 2. Semi-amplitudes of GSC 2899-00521 (in mmag)Frequeny [/d℄ V (all data) B V R STAREf1 6.610 15 18 14 10 8f2 13.356 8 9 7 10 7f2 � f1 6.745 6 � � � 4Aknowledgement: P. Lampens and P. Van Cauteren are grateful to Prof. W.Seggewiss for the telesope time and the hospitality at the Hoher List-Universit�atsstern-warte, University of Bonn, Germany. P. Van Cauteren is grateful to the Royal Observatoryof Belgium for putting at his disposal material aquired by projet G.0265.97 of the Fundfor Sienti� Researh (FWO) - Flanders (Belgium).
Referenes:Breger, M., Stih, J., Garrido, R., Martin, R., Jiang Shi-yang, Li Zhi-ping, Hube, D.P.,Ostermann, W., Paparo, M. and Shek, M., 1993, A&A, 271, 482Sperl, M., 1998, Manual for Period98 (V1.0.4). A period searh-program for Windowsand Unix, (http://dsn.astro.univie.a.at/~period98)STARE Home Page, 2001,http://www.hao.uar.edu/publi/researh/stare/stare.html


