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YY Boo is an Algol-type elipsing binary whih was disovered by Ho�meister (1949).G�otz and Wenzel (1969) determined the spetral type to be A4. Halbedel (1984) lists fourradial veloity measurements (ranging from �59.5 km/s to +29.9 km/s) and a spetraltype A7 (III), while also possibly deteting an F or G type ompanion. The spetraltype F9IV given by Simbad refers to the earliest possible spetral type of the ompanion(Halbedel, 1984). Beause of the spetral type of the primary omponent, it is a potentialosillating Algol-type elipsing binary (oEA star, see Mkrtihian et al., 2004). However itis neither listed in the reent atalogue of pulsating omponents in binary systems (Zhou,2010), nor as a andidate for pulsation in the atalogue of lose elipsing binary systemswith at least one omponent loated in the lower Cepheid instability strip (Soydugan etal., 2006), probably due to its Simbad lassi�ation as of spetral type F9IV.YY Boo was observed un�ltered out-of-elipse on February 5/6, 2010. Rapid variationswere deteted with an amplitude of � 0:1 mag and a period of around 88 minutes.Following this detetion, a follow-up ampaign was initiated using B and V �lters. Theontributing observatories and the instruments used are listed in Table 1, as well asthe number of nights and hours the target was observed. The rapid variability wason�rmed during the following nights. Standard aperture photometry was applied to allthe frames to obtain di�erential instrumental magnitudes with respet to the omparisonstars GSC 3059-614 and GSC 3059-615. A light urve aquired in the B passband, afterremoval of a syntheti binary light urve (see below), is shown for illustration in Fig. 1.It is a typial light urve of a Æ Suti star with a fairly high amplitude.After three months of intensive photometri observations, an almost omplete elips-ing binary light urve has been obtained in both �lters (see Fig. 2). Even during thedesending and asending branhes of the primary elipse, the pulsations ould be learly
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Figure 1. Light urve of YY Boo in B with a syntheti binary light urve subtrated. The full lineshows the light urve based on the elements listed in Table 2.
deteted (see Fig. 3). Without detailed radial veloity data it is diÆult to determinean aurate value of the mass ratio, and it is therefore not the purpose of this paper topresent a reliable binary solution. However the photometry is still useful to alulate arough binary model, whih an then be used to disentangle the pulsations and the varia-tions due to the binary motion. To alulate these binary model parameters the followingiterative method was used. In the �rst step, all data were used unorreted in Phoebe(Pr�sa & Zwitter, 2005), to �nd initial parameters. The seond step was then to subtratthe syntheti light urve thus obtained from the data and use the points outside of theprimary and seondary elipses to alulate the pulsation parameters with Period04(Lenz & Breger, 2005). In step three, those pulsations were then subtrated from theoriginal data. For observations during primary elipse, a redued amplitude was takeninto aount, as the primary is partly hidden by the ompanion. This redued amplitudean be omputed approximately by using the previously obtained syntheti light urveand the average radius of the primary (illustrated in Fig. 4; note that YY Boo is ratherfaint during primary minimum for the instruments used). This is stritly orret only ifthe light variations are aused solely by temperature hanges and if the dis has a uniformtemperature (disregarding limb darkening e�ets). In reality of ourse the star expandsand ontrats, and therefore the orretion is only an approximation. In priniple thiswould allow to measure the relative hange in radius of the primary during the pulsationyle and the phase of maximum radius (if the hange in temperature is known). Thisis however beyond the sope of this paper, as more preise photometry is needed anddetailed spetrosopi observations are required as well. The slightly enhaned amplitudeduring the seondary elipse (beause the main star dominates the total light even more,as part of the light of the ompanion is bloked) has been negleted as the hange inbrightness is at most 3 mmag in both B and V , less than the preision of the photome-



IBVS 5949 3
Table 1: List of the instruments used for the observations.Observer Telesope Aperture Observatory CCD Filter Nights HoursInitials type (m) (SBIG)HMB Catadioptri 28 Mol, Belgium ST-10XME B 17 86.8PL & PVC Newtonian 40 R.O.B.-Humain ST-10XME V 6 35.3PL & PVC Refrator 18 R.O.B.-Humain ST-10XME V 2 7.4PL & PVC Newtonian 25 Beersel Hills ST-10XME V 5 14.0SK Catadioptri 30 Zagori ST-7XMEI B 8 38.0SK Catadioptri 30 Zagori ST-7XMEI V 11 57.9CWR Catadioptri 40 SETEC ST-8XME B 4 28.8CWR Catadioptri 30 SETEC ST-8XMEI V 3 20.6TK Catadioptri 30 Astrokolkhoz ST-9XME B 5 13.9TK Catadioptri 30 Astrokolkhoz ST-9XME V 5 14.0

try. With the light urve orreted for the pulsations, a new elipsing binary model wasthen alulated. Step two and further above were then repeated until onvergene wasobtained.
The resulting pulsation parameters are presented in Table 2. An ephemeris for thepulsation maxima was derived from our data, supplemented with SuperWASP data from2004 and 2007 (Norton et al., 2007), as follows:HJD Max Pulsation = 2455244:5033(1) + 0:d06128095(2)� E (1)Beause of the fairly large amplitude, the pulsation mode is most likely a radial one.For the alulation of the binary parameters, a semi-detahed on�guration was assumed,with the seondary �lling its Rohe lobe. The following ephemeris (derived from our data)was used: HJD Min I = 2455265:3796(2) + 3:d933049(12)� E (2)The temperature T1 of the main omponent was taken to be 8000K in aordane withits mid A spetral type. Calulations done using the Wilson-Devinney method as imple-mented in Phoebe (Pr�sa & Zwitter, 2005), resulted in the following model parameters(with formal unertainties): q = M2=M1 = 0:29� 0:01, i = 81:7� 0:1Æ, T2 = 4650� 10K,
1 = 7:03� 0:01. The unertainty on T1 is on the order of a few 100K and this will makethe real unertainties larger than the given values. The elipses are partial, with 92%of the pulsator's dis elipsed by the ompanion at minimum light. The limited radialveloity data from Halbedel (1984), only four points, were not used for the modeling.After subtrating the syntheti binary model and the �t to the pulsations the residualstandard deviations (RMS) in both B and V are 7 millimag.YY Boo is a new member of the group of mass-areting pulsating omponents inAlgol-type elipsing binary systems (Mkrtihian et al., 2004). As suh, it has the seondlargest pulsation amplitude among the known oEA stars after BO Her (Sumter & Beaky,2007). It is therefore an ideal target to study the physial pulsation harateristis, takingadvantage of the hanging geometri aspets. A further ampaign for spetrosopi follow-up has been started at the National Astrophysial Observatory (NAO) in Rozhen, inooperation with Dr. Z. Kraiheva et al. of the Institute of Astronomy (So�a, Bulgaria)..
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Figure 2. Phased light urve (upper panel) of YY Boo in B (lower urve) and V (upper urve) withthe pulsations as desribed by Table 2 subtrated. The full line shows the model binary light urve.The bottom panel shows the residuals with both the pulsations and the binary model subtrated.
Table 2: Pulsation frequenies and assoiated parameters (details following the onvention of Period04(Lenz & Breger, 2005). Unertainties between brakets (in units of the last displayed deimal) are derivedfrom Monte-Carlo simulations in Period04.Identi�ation Frequeny Filter Semi-amplitude Phase(/d) (mmag) (HJD0 = 0)f 16.31828(2) B 58.4(2) 0.7830(6)V 39.6(2) 0.7829(10)2f 32.63656 B 4.2(3) 0.923(8)V 3.1(2) 0.924(13)
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Figure 3. Light urve of YY Boo in V during the desending branh of an elipse. The pulsations arestill learly seen during the fading.
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Figure 4. Light urve of YY Boo in V during primary elipse with a syntheti binary light urvesubtrated, based on 5-point averages (the unertainties shown are the standard deviation on theseaverages). The full line shows the theoretial pulsation light urve taking into aount that the primaryis partly hidden by the ompanion (see text for details). Note the larger error bars at the phase ofprimary minimum.
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