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Introdution. EX Dra is a long-period (5.04 h) dwarf nova with deep elipses (1:m5)and about 2m - 3m amplitude outbursts. It was lassi�ed as an elipsing dwarf nova byBarwig et al. (1993). Baptista, Catalan and Costa (2000), using photometri observations,found that this system has a mass ratio q = 0:72 and an inlination angle i = 85Æ.They estimated the white dwarf mass to be M1 = 0:75 M� and the red dwarf massto be M2 = 0:54 M�. Knigge (2006) determined the spetral lass of the mass donorto be M1.5�0.5. Assuming that the ux densities at mid-elipse are indiative of theseondary star, Baptista, Catalan and Costa (2000) estimated 290 p as the lower limitfor the distane. Following Knigge (2006), another estimate of the lower limit distaneusing 2MASS JHK photometry and the K-band magnitude of the red dwarf gives 216 p.However, this value ontradits our elipse mapping data, beause during quiesent statesthe aretion dis beomes too old to provide outbursts. A detailed disussion an befound in Halevin et al. (2008).
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Figure 1. Long-term light urve of EX Dra for AAVSO visual and CCD observations.
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Studies of elipse timings show that the ephemeris is not desribed by a simple linearrelationship. Baptista, Catalan and Costa (2000) found that the ephemeris must be mod-i�ed by adding a sinusoidal term with a 1479d period. Another estimate by Shafter andHolland (2003) gives a sinusoidal period of 1823d. Aording to the previous investigators,EX Dra showed outbursts with a yle of about 20 days and a duration of about 10 days.Observations and data analysis. In our work we used 3500 visual and V bandCCD observations of EX Dra, obtained by members of Amerian Assoiation of VariableStar Observers (AAVSO) during the time interval from 1995 to 2008.One an see the long-term variability of EX Dra in the AAVSO light urve (Fig. 1).Visual inspetion shows two di�erent states of ativity in the system: before and after JD2452650. Signi�ant hange of the system behavior is learly visible: before JD 2452650,EX Dra has a quiesent magnitude of about 15:m5, and after this date, the quiesentmagnitude is approximately 15m. At the same time, the maximum brightness beomeslower, with outburst amplitudes redued from 3m to 2m.We used Fourier tehniques on our data, divided into two sets, to analyze the outburstyle length: before the state swithing and after it. Power spetra for the two segmentsof the EX Dra light urve an be seen in Fig. 2.
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Figure 2. Power spetra for EX Dra observations before JD 2452650 (top) and after (bottom) thisdate.
We see here that before JD 2452650 the periodogram shows one prominent peak or-responding to the yle length of 23.9 days. For the later state of EX Dra, the powerspetrum shows two peaks near 12.6 and 12.7 days. The last one is higher and we onsiderit as representing the new yle length time-sale.The information about photometri and time-sale hanges of the system behavior issummarized in the Table 1.Detailed light urve inspetion shows that the last system state is desribed with avery unstable outburst behavior and in priniple we annot use the 12.7 day yle lengthas the only outburst variability parameter.
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Table 1: Photometri parameters of the two states of EX Dra.Parameter JDobs < 2452650 JDobs > 2452650Visual magnitude in maximum (12.90� 0.17)m (13.08�0.13)mVisual magnitude in minimum (15.41� 0.23)m (14.78�0.18)mOutburst yle, days 23.9 12.7

To perform more detailed data analysis, we used wavelet analysis to searh for possibleevolution of outburst yles. A detailed desription of wavelet analysis priniples an befound in Foster (1996). Here we used the ode written by Foster to alulate the weightedwavelet Z-transform (WWZ) map (Fig. 3).
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Figure 3. Weighted wavelet Z-transform map and the dominant yle length evolution for Fig. 1observations.
Fig. 3 shows the wavelet map for AAVSO data (top), and the urve (bottom) whih rep-resents evolution of the most prominent time-sales of the wavelet map. The wavelet mapshows a dramati swithing of the outburst time-sale from the nearly regular 20-25 daysyle length before JD 2452650 to one with less prominent outbursts that have a time-saleof about 10-15 days.The wavelet analysis also gives JD 2452665 as a more preise determination of themoment of state swithing. Before this date we see smooth yle length hanges in therange from 18 to 30 days. These hanges have two di�erent timesales: a short one ofabout 225 days and a long one with 1280 days. The last time sale is lose to the periodof system ephemeris hanges determined by Baptista, Catalan and Costa (2000). Afterthe state swithing the system behavior beomes more ompliated. With the urrent
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shorter outburst yle, we now need more frequent observations of this star to ahievegood time resolution in order to resolve variability details of the system.Disussion. To explain the state swithing of the system we analyzed the dependeneof the outburst yle length from the other system parameters. From the standard �-dissolutions we have the formula for the visous time-sale (Frank, King and Raine, 2002):tvis � 3� 105��4=5 _M�3=1016 M1=41 R5=410 s (1)where _M16 is mass transfer rate in 1016 g s�1 units,M1 is white dwarf mass in solar massesand R10 is aretion dis radius in 1010 m units.One an see that simply inreasing the mass transfer rate by the minimum systembrightness inrease fator (� 1.7) in our ase annot explain the observed derease of theoutburst yle by more than 1.8 times. To provide an additional derease of the visoustime-sale, we would need to derease the aretion dis size by a fator of 1.4. The otherpossible explanation is to inrease the � parameter value in the dis.Aknowledgements: We aknowledge with thanks the variable star observationsfrom the AAVSO International Database ontributed by observers worldwide and used inthis researh.
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