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AN INCREASE IN STELLAR ACTIVITYIN THE ECLIPSING BINARY CM DraNELSON, T. E.; CATON, D. B.Dark Sky Observatory, Dept. of Physis and Astronomy, Appalahian State University, Boone, North Carolina28608 U.S.A.CM Draonis is a system of interest for many reasons. It is one of the few knownM-dwarf elipsing binary systems. Although these types of systems may form a largeperentage of stellar systems in our galaxy, their low luminosity limits their detetion tonearby systems. Thus, study of these few systems may provide insight into an importantsubset of the stellar population. As a UV-Cet type system, CM Dra is prone to violentare ativity. UV-Cet stars an produe ares 10-1000 times as energeti as solar ares(Shakhovskaya, 1989), and an our at a rate greater than 2 ares/hour (Lay et al.,1976). Presented in this paper are six suh are events, observed at Appalahian StateUniversity's Dark Sky Observatory in May 2006.Despite the presene of strong ares, whih emit large amounts of UV radiation, M-dwarf stars are suitable hosts for life supporting planets (Heath et al., 1999). In the aseof CM Dra, its low luminosity and its nearly edge on inlination make it a suitable targetfor ground based planet transit searhes as shown by the e�orts of the TEP (Transits ofExtrasolar Planets) network (Deeg et al., 1998). While the TEP group initially reportedseveral transit events, follow-up observations failed to on�rm the events as planet transits.A transiting planet searh program is urrently underway at Appalahian State Uni-versity. To follow up the results of the TEP network, we deided to inlude CM Dra inour target list. To date, we have amassed 105 hours of observation time on the system.These observations were obtained using the 32-inh main telesope at Appalahian's DarkSky Observatory, loated 20 miles northeast of Boone, NC, at an elevation of 1km. The32-inh Rihey-Chretien is equipped with a Photometris CH250 CCD amera with a Tek-tronix 1024-square hip, thinned and thermoeletrially ooled. All data were taken inthe R-band at 120 seond exposures, and were redued using MIRA 6 and omparison andhek stars as shown in Figure 1 (C: V=12:m7, B � V=0:m54; K1: V=13:m1, B � V=0:m52;K2: V=13:m7, B � V=0:m66). These are a subset of the standard stars used in the TEPprojet (Deeg et al., 1998).Over the ourse of three nights of observations in May 2006, six ares in CM Drawere observed: one on JD2453878 with a magnitude hange of 0.23 and a duration of onehour, three on JD2453879 with a magnitude hange of 0.04, 0.08, and 0.09 respetively,with the whole event lasting well over two hours, and two on JD2453883 with magnitudehanges of 0.02, and both events lasting over 30 minutes. The fat that all of the areswere observed in the R-band speaks to the highly energeti nature of these ares, as aresare most readily observed in the U , B, and V , respetively (Ol�ah et al., 1991).
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Figure 1. Finding hart for CM Dra. (13 ar-min square.)
All six events display the lassi shape of a stellar impulsive are, with the maximumbrightening ourring during a single exposure, and eah subsequent point tailing o� grad-ually bak towards the quiesent magnitude of the system. The three ares on JD2453879are a speial ase beause they ourred in suh proximity hronologially to eah other.The seond are event began before the �rst subsided, and likewise with the third. Also,eah suessive are was more powerful than the proeeding. These ares are an instaneof sympatheti aring. All of the ares are plotted by night in Figure 2.

Table 1. Observation LogObs. Dates Obs. Period Airmass PhaseMay 200622-23 2453878.62 - 2453878.88 1.27 - 1.25 0.336 - 0.54323-24 2453879.61 - 2453879.88 1.26 - 1.26 0.124 - 0.33027-28 2453883.64 - 2453883.88 1.18 - 1.29 0.294 - 0.483Phase determined from P = 1.2683897 (Lay, 1977) and E = 53478.6467 (Smith et al., 2007)Table 2. Observed Flare EventsFlare Date Phase Variation Duration(H.J.D.) (mags in R) (hrs)1 2453878.848 0.519 0.23 1.002 2453879.784 0.257 0.04 � 2.253 2453879.808 0.276 0.08 � 2.254 2453879.836 0.298 0.09 � 2.255 2453883.702 0.346 0.02 0.576 2453883.853 0.465 0.02 � 0.67Phase determined from P = 1.2683897 (Lay, 1977) and Epoh = 53478.6467 (Smith et al., 2007)
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Figure 2. Six are events were observed in CM Dra over three nights in May 2006.
Flares on CM Dra have been reorded before (Eggen et al., 1967; Lay, 1977; Metalfeet al., 1996; Kim et al., 1997; and Kozhevnikova et al., 2004), with magnitude inreasesranging from 0.02 to 0.7 mag (in di�erent �lters) and most lasting on the order of onehour. Although, as Lay (1977) points out, the rate of aring observed from CM Dra ismuh lower than other Population I, UV-Cet type are stars. From this, he hypothesizedthat CM Dra is atually an evolved Population II star system. Sine then there has beenlittle to refute this hypotheses. Observed are rates are still muh lower than would beexpeted from a Pop. I system, whih ould exeed two ares per hour. Lay (1997)estimated a rate of less than 0.05 ares/hour, Metalfe et al. (1996) estimated a rate of0.02 ares/hour, Kim et al. (1997) estimated less than 0.04 ares/ hour, and Kozhevnikovaet al. estimated 0.026 ares/hour.From these new data, we are estimating a rate of 0.057 ares/hour, higher than anyprevious determination, but still well below the expeted rate of a Pop. I UV-Cet typeare star.However, even though our overall are rate is fairly low, all six observed ares wereobserved during one week, giving an estimated loalized rate of 0.33 ares/hour duringthat span. The previous observed are events ourred apparently randomly in the phaseof the system, as well as randomly in time. Not only did the are observations presentedhere our in a short time span, they also oupy a loalized setion of the system's phase.All of the ares ourred shortly before or after the seondary minimum. In fat, are 1began before a seondary elipse ended, and are 6 was still ourring when an elipsebegan. With the system inlination nearly 90 degrees, it is very likely that are 1 and6 erupted from the seondary omponent. It is also possible that all six ares stemmed
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from a very large region of ativity on the seondary star, one that overed a quarter ofthe star's surfae in longitude.On our own sun, we observe an eleven year yle of solar ativity, with ares andsunspots observed more often near the peak of the yle. These new data may suggestjust suh a yle on CM Dra, with suh high ativity in a short period of time. Of ourse,further observation is needed to detet any periodiity in are ativity. We an use thesedata, however, as diret evidene of a loalized period of time of high surfae ativity,inluding spots and ares, in CM Dra.
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