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Reently, Narusawa et al. (2002) reported on short period variability of the brightAlgol-type elipsing binary AI Draonis. These authors deteted periodi osillationswith an amplitude of about 0.03 { 0.05 mag outside elipses, whih were interpretedas aused by the Æ Suti-type pulsations of the main omponent in the system. Theon�rmation of stellar pulsations in an elipsing binary system is an important issue assuh stars are attrative observing targets for asteroseismology (e.g. Mkrtihian et al.2002, Kim et al. 2002). Independent determination of the physial parameters (mass,radius, temperature) gives strong onstraints on the possible mode identi�ation, thusallowing a �rm asteroseismologi analysis. If on�rmed, its elipsing+pulsating naturewould imply that AI Dra is one of the brightest (mV =7.05 { 7.83 mag) among suhstars with a relatively short-period (Porb � 1:19 days). That is why we made follow-upobservations of the star in July, 2002. The main aim of this note is to present our resultson the reported rapid variability.The Str�omgren uvby photometri observations were aquired on 8 nights in July, 2002(all nights between July 19{27, exept July 21). We used the 0.9-m telesope of the SierraNevada Observatory (Spain) equipped with a four-hannel spetrograph photometer. Forthe di�erential photometry, we used HD 154199 (V = 6:89, b � y = 0:044, m1 = 0:169,1 = 0:978 mag) and HD 154731 (V = 8:21, b� y = 0:167, m1 = 0:159, 1 = 0:900 mag)as a omparison and hek stars, respetively (magnitudes are from SIMBAD database).The same stars were utilized by Narusawa et al. (2002) and other observers as well. Themagnitude di�erenes remained onstant at a level of �0:01 mag in vby and �0:02 in uand the estimated photometri auray of the target data is �0:006 mag in b� y, �0:01mag in V and m1 and �0.015 mag in 1. We note that hints for variability of the hekstar at the millimag level were dedued (see later). The standardized dataset onsistsof 2634 individual points with a total overage of 51 hours distributed almost equally intime and is available at the IBVS website as 5355-t2.txtWe ould determine three new epohs of minimum, two orresponding to primaryminima, one to a seondary minimum. We list them in Table 1. Data were phased withthe ephemeris HJDmin = 2452480:5581 + 1:1988146E, where the period was taken fromthe GCVS. The phased light and olour urves are presented in Fig. 1.yON LEAVE FROM UNIVERSITY OF SZEGED, HUNGARY
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Figure 1. The light and olour urves of AI Dra.
The full light urve does not show any extra satter (larger than the one expetedfrom the observational unertainties) whih might be assoiated with some additionalshort period variation. There are several overlapping parts of the phase diagram whihwere obtained on di�erent nights. Their agreement also exludes night-to-night variationsof the light urve shape larger than 0.015 mag, at least within the eight nights of ourobservations. Furthermore, the olour urves are onsistent with a pure elipsing lightvariation with two omponents of strongly di�erent temperatures.Besides the visual inspetion of the light urves, we performed a frequeny analysis ofthe individual uvby data. For this, we have subtrated the mean elipsing light variationfrom the original observations. The residual data show the deviations from the mean.Any low-amplitude osillation is expeted to appear at ertain but the same frequeny inall bands with harateristi wavelength dependene of the amplitude.For the analysis, we used Period98 of Sperl (1998). Additionally, we have omputedFourier spetra for the omp minus hek data to give further insights into the frequenyontent of our observations (see Fig. 2 for details). The results an be summarized asfollows. We ould not identify any high-frequeny omponent in the residual light urveswith an amplitude larger than 1 mmag. In the low-frequeny range (i.e. f < 10 /d) thereis a peak exatly at 2 /d and its alias peaks are also visible (see the window funtionin Fig. 2). We attribute this to an observational e�et. On every night, the star wasfollowed until its air mass not reahed 2{2.3. That is why there is an inrease in satter(and onsequently, slight shifts of the mean value) at the ends of the nightly subsets. Sinenone of the subsets is longer than half a day and they our stritly repeatedly, the e�etauses an apparent signal in the observations. And �nally, ontrary to our expetations,we did �nd a high-frequeny omponent (at f � 31:3 /d, or P � 46 min), but in
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Figure 2. Frequeny spetra of the residual and omp minus hek data. The small insert shows thewindow funtion.
Table 1: Times of minimum and Nightfall light urve solutionHJDmin 2452479.3600 (I) 2452480.5581 (I) 2452483.5539 (II)primary seondarytemperature 9800 K (�xed) 5680�50 Kmean radius 0.287�0.015 0.296�0.015�ll fator 0.67�0.03 1.00�0.03inlination 77:Æ4�0:Æ5

the omparison star data. The amplitude shows the expeted wavelength dependenefor stellar pulsation (the bluer the band the higher the amplitude is). The lak of thisfrequeny in the residual data suggests that the hek star is the variable one, not theomparison. Therefore, we onlude that the seondary omparison HD 154731 is a low-amplitude Æ Suti star, whih is in aordane with its spetral type (A2). On the otherhand, we an safely exlude Æ Suti-type osillations of AI Dra above the millimag level.The 0.03 { 0.05 mag osillations reported by Narusawa et al. (2002) are not on�rmed.Finally, we have �tted the mean uvby light urves of AI Dra to derive physial pa-rameters of the omponents from Str�omgren photometry for the �rst time. For this, wehave used the Nightfall software of Wihmann (1998). We have adopted the spetrosopimass-ratio of q = 0:43 by Khalesseh (1999), while the primary's temperature was �xed at9800 K (De�girmeni et al. 2000). The best Nightfall solution was found when inludeddetailed reetion alulations (3 iterations), square-root terms in the limb-darkening lawand frational visibility. All four bands were used to reah the optimal �t (Fig. 3). Herethe mean residuals range from �0:0105 mag (in u) to �0:0006 mag (in y). The parameters
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Figure 3. Light urve �ts (solid lines) of the mean data (dots) for AI Dra.
of the system, inluding the three new epohs of minimum are summarized in Table 1.Generally, our results are onsistent with the previous parameter determinations. Theseondary is likely to �ll its Rohe-lobe, thus the system is in semi-detahed on�gura-tion. This is exatly the same onlusion as found by, e.g. De�girmeni et al. (2000).The infrared light urve solution of Ar�evalo & L�azaro (2002) is also in good agreementwith ours. Therefore, our Str�omgren photometry gave supporting evidene for the overallpiture of the system outlined by earlier studies. Further aurate photometri observa-tions are expeted to yield more information on the presene or absene of short periodvariability on a muh longer time base.This work has been supported by the MTA-CSIC Joint Projet No. 15/1998, OTKA Grant #T032258, the \Bolyai J�anos"Researh Sholarship from the Hungarian Aademy of Sienes, the Hungarian E�otv�os Fellowship, FKFP Grant 0010/2001and the Australian Researh Counil. The NASA ADS Abstrat Servie was used to aess data and referenes. Thisresearh has made use of the SIMBAD database, operated at CDS-Strasbourg, Frane.Referenes:Ar�evalo, M. J., L�azaro, C., 2002, IBVS, No. 5304De�girmeni, �O. L., G�ulmen, �O., Sezer, C., et al., 2000, A&A, 363, 244Khalesseh, B., 1999, ApSS, 260, 299Kim, S.-L., Lee, J. W., Youn, J.-H., et al., 2002, A&A, 391, 213Mkrtihian, D. E., Kusakin, A. V., Gamarova, A. Yu., et al., 2002, ASP Conf. Series,256, 96Narusawa, S., Waki, Y., Ioroi, M., Takeuti, M. , 2002, IBVS, No. 5279Sperl, M., 1998, Comm. Astr. Seis., 111Wihmann, R., 1998, http://www.lsw.uni-heidelberg.de/�rwihman/Nightfall.html


