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A MULTICOLOR PHOTOMETRIC STUDY OF CN ORIONIS
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CN Ori is one of the brightest and most ative dwarf novae (DNe), with a very shortreurrene time between two onseutive outbursts (' 18 days), and one of the few DNewith an orbital period above the 3-hour upper boundary of the period gap (P = 0:d163199).The maximum reported brightness is V = 11:9. The minimum is extremely variableand ranges between V = 14:2 and V = 16:3, with a quasi{sinusoidal omponent ofvariability due to a partial elipse (Mumford 1967), and other omponents superimposedthat probably are the signature of an aretion disk out of the steady state (Mantel etal. 1988). Many photometri observations of CN Ori are reported in the literature, withtime sales ranging from a few seonds to many days (see e.g., Petit 1960, Shoembs 1982).However, these data have been generally obtained in a single photometri band, and onlysporadi multi{band observations are available (for example, Ehevarria 1984).We have observed this dwarf nova at the Perugia Astronomial Observatory sine 2002.The instruments used and the photometri tehniques applied was already desribed inSpogli et al. (1998). Other observations have been olleted at the Porziano AstronomialObservatory, Mt. Subasio, Assisi (Italy), with a 0.35m Shmidt{Cassegrain telesopeequipped with an HiSIS 23 CCD Camera (Kodak Kaf 401E of 762�512 pixel) and standardBV RCIC Johnson{Cousins broad band �lters. There is no evaluable di�erene betweenthe redued data obtained with the two telesopes.The photometri data have been obtained in di�erential photometry using the alibra-tion stars reported by Bailey & Howarth (1979) and Misselt (1996). With the prinipalaim to give the IC magnitudes, we seleted and re{alibrated a new sequene by observing,on three photometri nights, several standard stars (Landolt 1992) having B � V from�0:2 to 1:5 mag. Table 1 reports the weighted averages and the standard deviations forthe seleted omparison stars. Fig. 1 shows the �nding hart. The BV RC magnitudes arein general agreement with the results of Misselt (1996), while they are in average fainterby 0.07 mag ompared with the B and V photoeletri estimates of Bailey & Howarth(1979), with an r.m.s. satter of 0.08 mag around the o�set. The IC values are originalresults.Table 2 gives the BV RCIC magnitudes of CN Ori. An important sample of our datahas been obtained during the partial elipse of the binary system, onsidering the orbitalephemeris reported by Barrera & Vogt (1989). Negleting elipse points, our data on�rm
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Figure 1. Finding hart of CN Ori, with the seleted sequene.
the very short reurrene time between two onseutive outbursts (Fourier periodogramgives P ' 18:76 days), with a symmetri shape of the outburst pro�le haraterized bya relatively fast rise and deline. Many variability patterns are superimposed on theoutburst yle, but our data{sampling is not appliable for an aurate investigation.Fig. 2 shows that the outburst amplitude hanges at di�erent �lters. Fig. 3 shows theolor-index versus magnitude diagram for CN Ori.

Table 1: BV RCIC magnitudes for the seleted omparison starsname(s) RA DEC B V RC ICC1, M1(1), L(2) 5:52:04.0 -5:25:40 15.95�0.06 14.65�0.05 13.88�0.03 13.15�0.03C2, M(2) 5:52:00.0 -5:26:42 16.08�0.07 15.10�0.04 14.52�0.04 14.01�0.05C3 5:51:57.0 -5:27:40 14.19�0.08 12.94�0.04 12.26�0.02 11.58�0.03C4, M3(1) 5:52:10.7 -5:26:56 12.93�0.03 12.48�0.03 12.19�0.03 11.97�0.03C5 5:52:10.5 -5:30:03 10.32�0.05 9.81�0.03 9.50�0.05 9.24�0.03C6, C(2) 5:52:38.8 -5:31:09 13.15�0.10 11.93�0.03 11.12�0.04 10.34�0.03C7, B(2) 5:52:31.3 -5:28:32 11.78�0.07 11.34�0.04 10.98�0.03 10.76�0.04C8, G(2) 5:52:21.4 -5:26:20 14.90�0.05 13.68�0.04 12.92�0.02 12.19�0.03C9, M5(1), H(2) 5:52:17.6 -5:26:18 15.36�0.05 13.93�0.03 13.14�0.03 12.38�0.03C10, M4(1), K(2) 5:52:12.1 -5:25:21 15.45�0.05 14.21�0.04 13.48�0.03 12.74�0.03C11 5:52:18.5 -5:24:10 14.88�0.09 13.92�0.04 13.33�0.04 12.85�0.04C12, A(2) 5:51:58.1 -5:21:08 11.76�0.03 10.61�0.02 9.94�0.03 9.29�0.03(1) Misselt (1986)(2) Bailey & Howarth (1979)
During the rise to the outburst, and the subsequent deline, the emission is progres-sively dominated by the aretion disk and the olor index follows the typial path wellrepresented by a line. During quiesene the emission is generally dominated by theseondary, but our data show a large variation in the olor{magnitude diagram, with ahange in slope and urvature, and the olor index is far from the expeted olor of anM4-5 star (Ritter & Kolb 1998). So we an onlude that the aretion disk remains rela-tively bright during the quiesene of CN Ori, and the large olor variations are inreasedby the partial elipse of the binary system.
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Figure 2. The phase diagram of CN Ori shows a relatively stable outburst-yle, with aquasi-sinusoidal trend (dashed line), and the outburst amplitude that hanges at di�erent wavelengths.Empty irles represent the data obtained during the partial elipse of the binary system.
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Figure 3. During the outburst the emission is dominated by the aretion disk and the olor index isbluer; the emission of the seondary is progressively more important during quiesene and the olorindex is redder, with a omplex behaviour like a urvature (dotted line).
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Table 2: BV RCIC data of CN OriUT DATE JD (245+) B V RC IC11/02/2002 2317.327 12.78�0.06 12.77�0.05 12.68�0.04 12.62�0.0422/02/2002 2328.339 15.60�0.07 15.31�0.05 14.90�0.05 14.56�0.0524/02/2002 2330.332 15.15�0.07 14.85�0.05 14.42�0.05 14.16�0.0404/03/2002 2338.326 13.03�0.07 12.95�0.05 12.85�0.04 12.77�0.0410/03/2002 2344.361 15.94�0.08 15.44�0.05 14.79�0.0519/12/2002 2628.458 14.74�0.0410/01/2003 2650.443 14.48�0.0510/01/2003 2650.485 14.35�0.0418/01/2003 2658.434 14.21�0.0512/03/2003 2711.385 12.70�0.0305/12/2003 2979.499 13.53�0.06 13.45�0.04 13.39�0.04 13.27�0.0420/12/2003 2994.488 12.81�0.05 12.71�0.05 12.63�0.0526/12/2003 3000.428 15.61�0.08 15.11�0.03 14.72�0.04 14.31�0.0323/01/2004 3028.444 12.88�0.07 12.74�0.04 12.62�0.04 12.52�0.0323/01/2004 3028.478 12.99�0.07 12.80�0.05 12.69�0.04 12.60�0.0424/01/2004 3029.298 13.05�0.06 12.85�0.04 12.73�0.04 12.66�0.0424/01/2004 3029.317 12.95�0.06 12.79�0.04 12.65�0.04 12.60�0.0424/01/2004 3029.335 12.88�0.06 12.77�0.04 12.68�0.04 12.62�0.0424/01/2004 3029.358 12.85�0.06 12.75�0.04 12.66�0.04 12.57�0.0430/01/2004 3035.431 15.28�0.08 14.77�0.05 14.50�0.04 14.17�0.0430/01/2004 3035.442 15.09�0.06 14.63�0.04 14.44�0.04 14.16�0.0312/02/2004 3048.362 12.93�0.06 12.89�0.04 12.82�0.04 12.79�0.0313/02/2004 3049.384 13.35�0.04 13.34�0.03 13.20�0.04 13.10�0.0316/02/2004 3052.365 15.21�0.07 14.82�0.05 14.50�0.05 14.11�0.0417/02/2004 3053.426 15.82�0.08 15.24�0.05 14.85�0.05 14.49�0.0502/03/2004 3067.313 13.10�0.06 12.99�0.04 12.89�0.03 12.82�0.0305/03/2004 3070.298 14.64�0.05 14.39�0.04 14.03�0.0527/11/2005 3702.525 12.46�0.06 12.43�0.04 12.41�0.04 12.39�0.0428/11/2005 3703.457 12.58�0.05 12.50�0.05 12.49�0.05 12.48�0.0407/12/2005 3712.458 15.59�0.07 15.19�0.05 14.76�0.0510/01/2006 3746.375 13.06�0.06 12.93�0.05 12.86�0.05 12.75�0.0511/01/2006 3747.376 13.17�0.06 13.06�0.05 13.04�0.05 12.96�0.0512/01/2006 3748.332 13.56�0.06 13.46�0.05 13.40�0.05 13.32�0.0513/01/2006 3749.429 14.52�0.06 14.39�0.06 14.25�0.05 14.05�0.0520/01/2006 3756.357 15.02�0.05 14.65�0.05 14.25�0.0522/01/2006 3758.374 13.38�0.07 13.23�0.05 13.18�0.05 13.08�0.0531/01/2006 3767.361 14.16�0.07 14.02�0.05 13.92�0.05 13.75�0.0501/02/2006 3768.343 14.68�0.06 14.38�0.05 14.12�0.0502/02/2006 3769.388 15.52�0.06 15.10�0.06 14.57�0.05
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