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THE 2008/2009 ECLIPSE OF EE CEP WILL SOON BEGINGALAN, C.1; MIKOLAJEWSKI, M.1; TOMOV, T.1; CIKALA, M.1;21 Uniwersytet Mikolaja Kopernika, Centrum Astronomii, ul. Gagarina 11, Pl-87-100 Toru�n, Poland;e-mail: galan�astri.uni.torun.pl (CG); mamiko�astri.uni.torun.pl (MM); tomtom�astri.uni.torun.pl (TT)2 Obserwatorium Astronomizne im. T. Banahiewiza, W�egl�owka, PL-32-412 Wi�sniowa, Poland;e-mail: ikala�astri.uni.torun.pl (MC)

EE Cep is a very long period (5.6 yr) elipsing binary star, as bright as about 11magnitude in the B and V passbands. The nature of the system still remains unlear.During di�erent elipses very large hanges of the duration and the depth of partiularminima are observed (Fig. 1). This variability indiates that the seondary is probablya omplex objet. The most attrative explanation of these observational fats seemsto be the hypothesis that the seondary onsists of a dark, opaque, relatively thik disaround a low luminosity entral objet: a low-mass single star or a lose binary (Mikola-jewski & Grazyk 1999, Grazyk et al. 2003).
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Figure 1. Light urves in V passband of two last minima: left - 1997 elipse (Mikolajewski & Grazyk1999, + Cook's CCD data (Halbah 1999)), right - 2003 elipse (Mikolajewski et al., 2005a).
Di�erenes in the shape of the partiular elipses ould be explained by preession, whihhanges both the inlination of the dis to the line of sight, and the tilt of its ross-setion
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to the diretion of motion. The majority of the elipses have an asymmetrial shape, inwhih it is possible to distinguish �ve repeatable phases: atmospheri and real ingress,sloped-bottom transit and real and atmospheri egress. The unique elipse with atbottom observed in 1969 an be explained by a nearly edge-on and non-tilted projetionof the dis.Over �ve years have passed, sine the last elipse in the EE Cep system took plae. Theobservational ampaign, whih has been organized during the last elipse (Mikolajewskiet al. 2003), brought the best multiolour photometri and spetrosopi data so far, inrespet of the time overage as well as the quality. Ten instruments from four ountriestook part in photometri measurements and seven instruments from six ountries in spe-trosopi observations. Results of that ampaign was desribed by Mikolajewski et al.,(2005ab) in two papers signed by forty four oauthors representing �fteen institutions.
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JD-2400000Figure 2. Two models of the elipse of the fast rotating Be star in EE Cep by a solid dis (left) and bya dis with a gap (right). A at and irular dis with r�2 density distribution has been assumed. Top:projetion of the system in the sky plane. Polar (hot) and equatorial (ool) areas of the star are shownby dark (blue) and light (green) shades respetively. Inner (opaque) and exterior (semitransparent)areas of the dis are shown by dark and light shades (blak and red olours) respetively. Middle: Blight urve (points) from Mikolajewski et al. (2005a) with orresponding syntheti urves (lines).Bottom: B � IC olour index from the last 2003 elipse (points) together with syntheti �ts (lines).
The next elipse is approahing and we hope to gather partiipants for the new obser-vational ampaign. The mid-elipse moment should take plae on about 14 January 2009(JDmid�elipse = 2454846). The longest elipse observed in 1969, lasted for about 60 days,so the photometri ampaign should begin at least 5 weeks before (7 De 2008) and �nish
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5 weeks after (22 Feb 2009) the mid-elipse. The most important should be the periodbetween 2 and 27 Jan 2009 beause of an interesting olour evolution notied in 2003.The olour indies from the last elipse show two blue maxima about 9 days before andafter the mid-elipse moment. These maxima an be understood if (i) the elipsed B staris rotationally darkened at the equator and brightened at the poles and (ii) the elipsingdis is divided into two parts by a transparent gap (Fig. 2). Indeed, the spetrosopiobservations during the last ampaign showed that the elipsed omponent is a rapidlyrotating Be star (Mikolajewski et al., 2005b). The best �t to its Balmer absorptions(Fig. 3) gives v sin i � 350 km=s. This veloity leads to a di�erene about 5-6 � 103Kbetween the polar and equatorial temperatures. The motion of the gapped dis on thebakground of this star ould explain both blue maxima (at JD = 2452788; 2452805),when the star's pole is visible in the gap. A solid dis an give quite a good �t to thelight urve but does not explain the olour hanges (Fig. 2 { left). A dis with a irulargap gives a quite good �t to the olours, but a poor �t to the light urve (Fig. 2 { right).Most probably it is aused by di�erent opaities in di�erent parts of the dis.
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Observed spectrum of EE Cep 11Aug03: 
Synthetic spectra of EE Cep (Teff=15000K, log(g)=3.5, [Fe/H]=0): vsini = 250 [km/s]

vsini = 300 [km/s]
vsini = 350 [km/s]
vsini = 400 [km/s]

Figure 3. Syntheti and observed pro�les of the H10, H11 lines.
During the 2008/2009 elipse, we reommend photometri observations in the standardJohnson-Cousins UBV (RI)C systems. At least one measurement per night is needed, withauray near to about 0:m01. Some multiolour observations far from the elipse shouldbe made in order to alibrate systemati di�erenes between observatories. We proposeto use the same sequene of omparison stars as during the previous ampaign, given byMikolajewski et al. (2003), together with a �nding hart.Any infrared, photometri (at least JHK) and spetrosopi observations before, dur-ing and after the elipse would be very useful. They ould make it possible to detetthe seondary ompanion of EE Cep (dis and/or entral star/stars). During the lastdeade we observed variations in the I passband before and after the elipses of about0:m2 (Fig. 4), whih indiate a signi�ant ontribution of a dark body in this band. Thevariations an be onneted with hanges of the spatial orientation of the dis. In the
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JHK passbands, the ool omponent an dominate the observed uxes.
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Figure 4. Di�erential I magnitudes of EE Cep observed in Toru�n observatory during last eleven years.The depths of elipses in 1997 and 2003 exeed the sale: both are denoted by arrows with numerialvalues of its amplitude. The three series of observations have been made with two photomultipliers anda CCD amera, respetively. Nevertheless, the evident non-elipsing hanges are learly visible.
As was shown during the 2003 elipse, the shell lines of irumstellar matter werevisible about 3-2.5 months before and after the mid-elipse, so it is advisable to beginspetrosopi observations immediately and to ontinue until April 2009. Of ourse,signi�ant hanges in the pro�les of absorption and emission lines during the photometrielipse (between 14 De 2008 and 14 Feb 2009) an be expeted from night to night. Lowand high resolution spetra and spetral distributions would be very useful.We invite all interested observers to partiipate in the urrent ampaign. Please ontatus: galan�astri.uni.torun.pl or mamiko�astri.uni.torun.pl.Aknowledgements: This work was supported by MNiSW grant No. N203 018 32/2338and UMK grant No. 412-A. We are very grateful to Dr B. Roukema for his languageorretions.
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