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A NEW LONG-PERIOD U Gem VARIABLE IDENTIFIED WITH THEX-RAY SOURCE 1RXS J224342.3+305526BERNHARD, K.1;7; LLOYD, C.2; BOYD, D.3;8; PIETZ, J.4;7; JONES, J.L.5;9; RENZ, W.6;71 A{4030 Linz, Austria; e-mail: klaus.bernhard�liwest.at2 Department of Physis and Astronomy, Open University, Milton Keynes MK7 6AA, UK;e-mail: C.Lloyd�open.a.uk3 5 Silver Lane, West Challow Oxon OX12 9TX UK; e-mail: drsboyd�dsl.pipex.om4 D{50374 Erftstadt, Rostoker Str. 62, Germany; e-mail: j.pietz�aror.de5 3190 Douglas Cirle, Lake Oswego, OR 97035, USA: e-mail: nt7t�omast.net6 D{76227 Karlsruhe Durlah, Germany; e-mail: w renz�onlinehome.de7 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany8 BAA, Variable Star Setion, Burlington House, Piadilly, London W1J 0DU, UK9 AAVSO, 25 Birh Street, Cambridge, MA 02138, USA
During a programme of optial identi�ation of X-ray soures the unatalogued vari-able, NSVS 8915780 at 22h43m40:s7 +30Æ5502200 in the ROTSE1 database (Wo�zniak et al.,2004), has been found to be oinident the X-ray soure 1RXS J224342.3+305526 fromthe ROSAT all-sky survey faint soure atalogue (Voges et al., 1999). The separation be-tween the two soures is 2200, whih is onsistent with the unertainty of 1900 in the positionof the X-ray soure. The star is also identi�ed as GSC 02736-01067 and is atalogued by2MASS at 22h43m40:s71 +30Æ55020:001 (2000).The ROTSE1 light urve is shown in Figure 1 and is available from the Northern SkyVariability Survey (NSVS) website (see referene Wo�zniak et al., 2004). The data showa ylial variation between R � 16:0 and 13.5, with a period � 16 days. However,the data are better �tted by a period of twie this value, with alternate maxima havingslightly di�erent magnitudes. The large amplitude and short time sale, and the possibleassoiation with a X-ray soure suggest that this is a U Gem type atalysmi variable(CV). The 2MASS olours of J �H = 0:09� 0:02 and H �K = 0:06� 0:02 (Cutri et al.,2003) suggest a star with a spetral type of mid-to-late A. While in general the IR oloursof CVs tend to math later-type main sequene stars, these olours are onsistent withthe bluest CVs seen in the 2MASS data (Hoard et al., 2002). The optial olours fromthe USNO-B1.0 (Monet et al., 2003) of b� r � 0:6 although approximate, are onsistentwith this. Although these are not partiularly blue they are again onsistent with thoseof CVs. The pattern of variability is similar to that seen in several well-observed U Gemstars, e.g., AH Her, RX And, HL CMa, SY Cn, CN Ori and Z Cam. All vary in arelatively periodi way on time sales of � 20 days with amplitudes of 2{3 magnitudes.All of these are UGZ stars, possibly indiating that the new variable also belongs to thislass.
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Figure 1. All the ROTSE1 data showing the 16 day outburst yle with the 32 day period �tted.Flagged (suspet) data, open irles; unagged data, �lled irles
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Figure 2. The reent data with di�erent observers shown as di�erent symbols. Small o�sets have beenapplied to eah data set as part of the �tting proess
The X-ray soure was observed by the ROSAT PSPC with a ount rate of 0:0195 �0:00771 ts/s so assuming optial magnitudes V = 16 and V = 13 this leads to FX=Fopt =�0:9 and �2:1 respetively. Despite this unertainty the FX=Fopt ratio is onsistent withthe less X-ray bright grouping of CVs. The hardness ratios are poorly de�ned withHR1 = 0:55� 0:40 and HR2 = 0:78� 0:46 and these are onsistent with both of the maingroupings of CVs in the hardness ratio plane (see Moth et al., 1998).Further optial observations have been made between September and Deember 2005by Bernhard, using a 20-m SCT with a Starlight Xpress SX CCD-amera un�ltered
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Figure 3. The phase diagram showing the averaged C and V data when the system is bright (top;expanded by a fator of 4), in mid range, and at the minimum of the outburst yle. The bottom plotshow the orbital variation of V � I at the minimum of the outburst yle.
(C[lear℄) and in B; V and R; Boyd, using a 35-m SCT with a Starlight Xpress SXV-H9 CCD-amera in C, V and I; Pietz using a 28-m SCT with an ST-6B CCD ameraun�ltered and Jones using a 28-m SCT with an ST-7 CCD amera and V �lter. All theseobservations are shown in Figure 2. The �ltered observations have been redued using aalibration provided by Henden (private ommuniation) while the C observations haveeither been redued as V or in the natural system.
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Figure 4. The V � I data showing the hange with V
The new observations mirror the ROTSE1 data with a slightly longer yle at 18 daysagain with alternately bright and faint maxima. The minimum magnitude is relativelyonstant from yle to yle. The variation is very sinusoidal (e.g., AH Her, RX And) and
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not triangular (SY Cn) or saw toothed (Z Cam). On a seasonal time sale the variationalso seems to be remarkably repeatable, both within the ROTSE1 and reent data.The nightly runs of observations have been subjeted to a wavelet analysis and theresults have been used to onstrut salegrams that are widely used to examine ikeringin CVs (see Fritz & Bruh, 1998). The salegrams show the behaviour typial of ikeringwhih is usually taken as diret evidene of aretion proesses. By itself this on�rmsthe variable as a CV and strengthens the identi�ation with the X-ray soure.The new observations also reveal a sinusoidal variation with a period of about 5 hoursthat is onsistent with an orbital hump. While this type of variation is seen in many CVsthe amplitude seen here is partiularly large, reahing as muh as 0:m6 at minimum of theoutburst yle and reduing to < 0:m04 at maximum. The range of variation is entirelyonsistent with the orbital variation being diluted as the system brightens. However,di�erenes between alternate yles suggest that the system shows a double orbit humpwith the ephemeris of HJDMinI = 2453679:90(1) + 0:d42234(3)� Efor the data in the middle of the range. The light urve (Figure 3) appears to migrate tolater phases as the system brightens, in partiular the primary minimum and the followingmaximum. The seondary minimum appears to be relatively stable in phase but attened,possibly suggesting a partial elipse. The orbital variation in V �I at minimum brightness(also shown in Figure 3) shows a dramati inrease near seondary minimum, presumablywhen the ool star dominates the light urve.Multi-olour photometry reveals a dramati inrease in temperature as the objetbrightens with V � I � 1:0 at minimum and B�V � 0:05, V �R � 0:06 and V � I � 0:1at maximum (Figure 4).The system probably ontains a relatively massive ool star whih dominates at theminimum of the outburst yle, and the large orbital variation suggests that the system isseen at high inlination. The shape of the seondary minimum possibly hints at a grazingelipse of the aretion dis by the ool star. The hanging shape of the light urve anprobably be explained by hanges in the brightness and distribution of emission from thearetion dis and hot spot as the outburst progresses.Aknowledgements. It is a pleasure the aknowledge Arne Henden for providing thesequene and many other observers inluding Peter Frank, John Greaves, Gary Poyner,Mike Simonsen for their thoughts and omments.
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