
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5905 Konkoly ObservatoryBudapest17 September 2009HU ISSN 0374 { 0676NEW EXTREME OUTBURST OF Z CMaGRANKIN, K. N.; ARTEMENKO, S. A.Crimean Astrophysial Observatory, 98409 Nauhny, Crimea, Ukraine,email: kgrankin�rao.rimea.ua, sartem�rao.rimea.uaZ CMa is an 0.1 arse pre-main sequene binary system (Koresko et al., 1991). It isa young stellar system onsisting of a 16M� B0 IIIe primary and a �3M� seondaryompanion at an age of �0.3 Myr (Hartmann et al., 1989; Whitney et al., 1993; van denAnker et al., 2004). The high resolution spetrosopy showed that Z CMa has the double-peaked emission line pro�les whose shapes and widths are harateristi of FU Ori objets(Hartmann et al., 1989). The urrently aepted interpretation for the FU Ori objets isthat they are T Tau stars undergoing episodes of very rapid disk aretion. Indeed, underthis interpretation, Z CMa has one of the highest aretion rates, Ma ' 10�4M� yr�1,observed in FU Ori systems (Hartmann and Kenyon, 1996).On large sales, this system displays a ollimated outow (Cohen and Bieging, 1986;Poetzel et al., 1989) and has a roughly 400 AU disk-like struture (Malbet et al., 1993).The major axis of this disk-like struture is perpendiular to the large-sale bipolar jet.Reently, interferometri observations of both omponents have been obtained, probingtheir environment on AU sales (Millan-Gabet et al., 2006). Both omponents have beenspatially resolved by these observations, but detailed analysis has revealed that bothomponents are more omplex than previously thought.The photometri variations of the system have been monitored for 21 years (1983-2004)at Mt. Maidanak (Uzbekistan). The mean magnitude of the system has been ontinuouslydereasing from 1983 to 1997 (from V 9:m3 to V 10:m4) and then remained nearly onstanttill a short duration (6 month) outburst in 1999/2000 when it has inreased up to V 9:m5(see Figure 1 in van den Anker et al., 2004). Based on high resolution spetrosopy,this outburst was identi�ed as resulting from a large sale aretion instability in theirumstellar disk of the massive primary. Our last Mt. Maidanak observations of Z CMain 2004 have shown that the average brightness of this system was 9:m94 in V band.We have deided to ontinue some patrol UBV R observations of this star at CrimeanAstrophysial Observatory (CrAO) in Ukraine sine 2008. In September-November 2008we have disovered that the Z CMa is again exhibiting an extreme outburst with anamplitude more than 1:m7{1:m9, i.e., larger than any photometri variations reorded inthe last 25 years. The statistial and photometri properties of the long-term light urvetaken at Mt. Maidanak and at CrAO are presented in Table 1.On November, 19th 2008 we have spread the information about this extreme outburstto all interested researhers and have suggested to make some simultaneous photometri,spetrosopi and interferometri observations of this star. Suh oordinated observationstook plae within Deember 2008 - January 2009. We report here multi-olor photometriobservations of Z CMa taken during this unpreedented outburst state (see Table 2).
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Table 1. Statistial properties of Z CMa light urve. Columns are: Year - observation season, Nobs- number of observations, V - mean magnitude in V , �V - standard deviation in V , Vmax - maximumbrightness in V , �V - photometri amplitude in V , U �B, B � V , V � R - mean olor index in U �B,B � V , and V �R aordingly.Year Nobs V �V Vmax �V U �B B � V V �R1983 11 9.301 0.043 9.237 0.124 0.678 1.233 1.2001984 10 9.337 0.046 9.243 0.140 0.672 1.236 1.2181985 22 9.110 0.115 8.920 0.330 0.374 1.177 1.2281986 9 9.027 0.209 8.745 0.533 0.403 1.136 1.1821987 17 9.540 0.023 9.504 0.087 0.538 1.270 1.2421988 35 9.551 0.040 9.492 0.148 0.752 1.295 1.1971989 40 9.631 0.054 9.492 0.275 0.749 1.330 1.2061990 32 9.592 0.024 9.542 0.102 0.692 1.321 1.2211991 24 9.556 0.081 9.447 0.304 0.496 1.258 1.2571992 21 10.055 0.018 10.023 0.063 0.797 1.391 1.2321994 10 9.979 0.011 9.964 0.033 0.495 1.317 1.3181995 23 10.169 0.039 10.031 0.190 0.608 1.348 1.3001996 21 10.231 0.020 10.204 0.069 0.370 1.264 1.2881997 19 10.412 0.028 10.309 0.127 0.421 1.277 1.3371998 17 10.337 0.014 10.305 0.049 0.258 1.130 1.3221999 23 9.491 0.182 9.224 0.676 0.468 1.044 1.2072000 10 9.655 0.393 9.299 0.943 0.233 0.969 0.9572001 15 10.081 0.075 9.961 0.224 0.319 1.088 1.2512002 7 10.100 0.030 10.060 0.087 �0.055 0.913 1.2912003 5 10.333 0.029 10.307 0.076 0.190 1.054 1.3332004 11 9.940 0.023 9.906 0.073 �0.045 0.959 1.3572008 10 8.662 0.215 8.408 0.633 0.034 0.804 0.8962009 8 8.432 0.043 8.397 0.098 0.005 0.750 0.821

Table 2. Multi-olor photometri observations of Z CMa at CrAODate JDH2400000+ Vmag U �B B � V V �R30-Sep-2008 54740.6353 8.806 0.104 0.866 0.93901-Ot-2008 54741.6449 8.786 0.139 0.833 0.92423-Ot-2008 54763.6639 8.849 0.060 0.821 0.90730-Ot-2008 54770.5778 8.888 0.077 0.834 0.89807-Nov-2008 54778.6044 8.930 0.042 0.862 0.92701-De-2008 54802.6248 9.041 0.051 0.868 0.98212-De-2008 54813.5285 8.581 �0.080 0.761 0.87912-De-2008 54813.5385 8.583 �0.038 0.772 0.87312-De-2008 54813.5480 8.587 0.778 0.87430-De-2008 54831.4622 8.434 0.816 0.85321-Jan-2009 54853.3282 8.408 0.000 0.774 0.89621-Jan-2009 54853.3414 8.425 0.004 0.766 0.88205-Feb-2009 54868.2754 8.468 0.025 0.752 0.85405-Feb-2009 54868.2809 8.476 0.028 0.751 0.86104-Mar-2009 54895.2343 8.425 0.005 0.747 0.84304-Mar-2009 54895.2463 8.412 0.006 0.743 0.84021-Mar-2009 54912.2527 8.397 0.746 0.79024-Mar-2009 54915.2456 8.495 0.763 0.812
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It is visible from Table 1 that in the end of 2008 the mean magnitude of the systemwas V 8:m7, and in the beginning of 2009 it has ahieved a value of V 8:m4. As the numberof our multi-olor data points are not numerous enough for the analysis of photometribehaviour of this star, we used all V -band data from the All Sky Automated Survey(ASAS) atalogue (see for example Pojmanski, 2002). The optial V light urve of Z CMaspanning the period 1998-2009 is shown in the top panel of Figure 1. We onlude from thisFigure 1 that the new outburst (2008/2009) is really the brightest and longest lived withinthe last ten years. The duration of the new outburst exeeds 430 days (see bottom panelof Figure 1). It should be noted that the urrent outburst (2008/2009) and an optiallight urve for the last seven years was published �rst by Stelzer et al. (2009). Theyused the visual photometry from the Amerian Assoiation of Variable Star Observers(AAVSO) and a few photoeletri CCD observations obtained by Czeh observers. Wetried to use the AAVSO data in our analysis too. But we have asertained that thesevisual data have low preision and are suitable to hek variations of an average level oflight. However, the overall struture of the long-term light urve is well visible in Figure 1of Stelzer et al. (2009) and in good onformity with our light urve.
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Figure 1. Optial V light urve of Z CMa spanning the period 1998-2009 (top panel) and newoutburst (bottom panel). Data from the All Sky Automated Survey (ASAS) are indiated by the greyirles, data from Maidanak Observatory by blak squares, and our new data points obtained at CrAOare indiated by the blak irles.
Besides, the ASAS data show at least three more short-term outbursts during 2003-2006.The amplitudes of these outbursts are omparable or exeed the amplitude of the wellstudied 1999/2000 outburst. Unfortunately, we annot tell anything about the olorhanges during these short-term outbursts beause the ASAS data omprise only theV -band. Nevertheless, we an ompare the olor behaviour of two outbursts (1999/2000and 2008/2009) on our multi-olor observations at Maidanak and CrAO (see Figure 2).
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Multi-olor photometry indiates that the system is urrently brighter and bluer (2008/2009outburst) than it has ever been in the past (1999/2000 outburst). Besides, both outburstsshow an uniform dependene on the olor-magnitude and the olor-olor diagrams. Itspei�es the same mehanism of the photometri variability during these two outbursts.At the same time we see that the photometri variability during a quiet state (outsideof outbursts) shows another dependene. It is visible espeially learly on the V , U � Band V , B�V diagrams. This may not be surprising, sine we are probably observing theresult of two independently varying soures, a FUor seondary omponent whih usuallydominates the visual ontinuum and a Be-type primary star in a large dust ooon, whihis dominating the near- and far-infrared part of the spetrum.
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Figure 2. Optial olor-magnitude and olor-olor diagrams of Z CMa using photometri data fromthe period 1998-2009. Data from the 1999/2000 outburst are indiated by the open squares, data fromthe 2008/2009 outburst by blak irles, and other data outside of outbursts are indiated by the blaksquares. The arrows indiate the diretion of interstellar reddening.
We expet that the reent IR photometri, high resolution spetrosopi and VLTI in-terferometri observations taken during the integrated observational ampaign in 2008-2009will allow us to understand the physis of this phenomenon more deeply.
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