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Strohmeier (1958) disovered the variability of NSV12223 (= BV238 = GSC4456 1244)on photographi plates taken from 1932 to 1939. He mentioned variations going frommagnitude 12.0 to 12.5 (photographi) and a probable elipsing type. The star is situatedin Drao at 19h34m31s; +74o030 (J2000).Vandenbroere (2000) published the results of period searhes made on her 151 �rstvisual estimates of the star in a Note Cirulaire of GEOS. She was not yet able to dis-riminate in favour of the atual period between the peaks of the periodogram and shealled upon CCD measurements.P. Van Cauteren obtained 195 V and 26 B CCD measurements of the star at his privateobservatory using a 0.40-m telesope. He used an ST7E amera and the MIRA AperturePhotometry software (produed by Axiom Researh In.). GSC4456 1751 was used asomparison star and GSC4457 16 was the hek star. The observations were left in theinstrumental system. A PDM searh on the V measurements showed that the orbitalperiod of NSV 12223 is around 0.350376 d and that the star is an EW-type elipsingbinary with minima slightly di�erent in depth (see Fig. 1). The amplitudes of the lightvariations in V are of 0.51 mag between the deeper minimum and its preeding maximum,and of 0.43 mag between the two other extrema. The EW type is in perfet agreementwith the di�erential B � V indies whih are nearly onstant exept for a very slightreddening during the two minima.A. Pigulski analyzed the light urve of NSV12223 obtained from the CCD observationsmade by P. Van Cauteren. The V data were phased with a rough value of the period andused with the Wilson-Devinney (WD) ode (Wilson & Devinney 1971) to get a synthetilight urve whih reprodues well the observations. In the next step, this syntheti lighturve was �tted separately to the data arried out on eah of the three nights of obser-vations. During the �t, the time of minimum was derived as the only parameter. Theresults of the �t are shown in Fig. 1. This proedure, taking into aount all the pointsin the light urve, allows to derive the time of minimum light even when there are noobservations at minimum at all. So, three times of primary minima ould be derived.To these three times of primary minima, we ould add ten instants determined fromthe visual estimates of J. Vandenbroere (see Table 1). The relative weights for the threeCCD times of minimum were alulated aording to the inverse square of their r.m.s. er-rors and were resaled to be a few times larger than those derived from visual data. A
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linear regression of all times of minimum gives the following ephemeris (the number inparentheses denotes the r.m.s. error of the last digit):Tmin I = HJD2451470:159(2) + 0:350374(2)� E; (1)where E is the number of yles elapsed from the initial epoh.
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HJD 2451922.+Figure 1. Di�erential (with respet to GSC4456 1751) CCD V measurements of NSV12223 (dots)with syntheti light urve (solid line) �tted to derive the times of minimum for the three nights.
Table 1. Times of minimum light of NSV12223Type of Time of minimum Epoh O � CObserver photometry HJD 2400000.+ Weight E [d℄VBR visual 51470.332(5) 1 0.5 �0.002VBR visual 51757.462(5) 1 820.0 �0.003VBR visual 51762.376(5) 1 834.0 +0.006VBR visual 51769.381(5) 1 854.0 +0.003VBR visual 51779.536(5) 1 883.0 �0.003VBR visual 51798.453(5) 1 937.0 �0.006PVC CCD 51901.4691(6) 8 1231.0 +0.0003PVC CCD 51907.4245(11) 2 1248.0 �0.0007PVC CCD 51922.4904(9) 4 1291.0 �0.0008VBR visual 52136.397(5) 1 1901.5 +0.003VBR visual 52145.500(5) 1 1927.5 �0.004VBR visual 52146.379(5) 1 1930.0 �0.001VBR visual 52167.401(5) 1 1990.0 �0.001VBR = J.Vandenbroere, PVC = P.Van Cauteren. HJD is given with an estimatedauray of the last digit(s).In order to obtain the parameters of the binary system with the WD ode, the CCDdata (both in B and V ) were �rst phased with the new value of the orbital period (Eq. (1)).In the ase of NSV12223, we have B and V light urves and we suspet that the system isa ontat binary. In Fig. 1, we an see that the maxima are not equal (O'Connell e�et).
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This means that there is a spot (or spots) on the side surfae of one of the stars. Beausewe have only 26 B CCD measurements, it is rather impossible to adjust aurately thefour parameters of a spot. Therefore, it was assumed that the spot resides in star 1 (thatone whih is elipsed near phase 0, at primary, deeper elipse). By trial and error, wefound roughly the latitude (90o), longitude (310o) and the angular radius (25o) of thespot. The only spot parameter adjusted was the temperature fator.Furthermore, gravity darkenings (0.32), bolometri albedos (0.5), and limb darkeningoeÆients have been taken from tables of Van Hamme (1993). The average temperatureof star 1, whih is roughly orrelated to the orbital period, was assumed to be T1 =5500 K.The following parameters of NSV12223 were next iterated:� phase shift, �,� orbital inlination, i,� average surfae temperature of star 2, T2,� surfae potential, 
 = 
1 = 
2,� relative monohromati luminosity for star 1, L1,� temperature fator for the spot.For a ontat binary, it is pratially the mass ratio q = M2=M1 whih determinesthe geometry of the system. The best solution is found by heking the hanges of theweighted sum of squares of residuals as a funtion of the assumed mass ratio q (see Fig. 2).We an see that in a wide range of q (between 0.7 and 1.8) all �ts give pratially thesame residuals and therefore are equally good. This means that we annot auratelydetermine the mass ratio, and thus say whih star is bigger. This is the onsequene ofthe fat that the elipses are partial.
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Mass ratio qFigure 2. The weighted sum of squares of the residuals (SSR) taken from the best �t, plotted againstthe assumed value of the mass ratio, q.
Nevertheless, it appears that some parameters whih were iterated do not hangeonsiderably in the best solutions for 0.7 < q < 1.8. First of all, the inlination angle, i,equals to 72:Æ0 �0:Æ5, and the average surfae temperature of star 2, T2, is lower by about110 � 10 K in omparison with T1. Finally, the over�ll fator equals to about 5{7%,
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depending on q. This is quite typial for W UMa systems. In Fig. 3 we show one of thebest solutions, that with q = 1.4. The standard deviation of the residuals from the �t is0.0097 mag for B and 0.0082 mag for V -�lter observations.
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Orbital phaseFigure 3. The di�erential light urve of NSV12223 in B (irles) and V (dots) �lter ompared to thebest �t with q = 1.4 (ontinuous line). The light urves shown with thin lines are those if there were nospot. Lower panel shows the residuals from the �t (the ordinate is in sale).
Conluding, NSV12223 is a ontat binary of the W UMa type with orbital periodgiven by Eq. (1). The elipses are partial. The inlination of the system is 72:Æ0 �0:Æ5.Mass ratio is in the range between 0.7 and 1.8. There is a spot at the surfae of one ofthe stars resulting in a small O'Connell e�et. Moreover, star 2 is ooler than star 1 byabout 110 K.Aknowledgement: P. Van Cauteren is grateful to the Royal Observatory of Belgiumfor putting at his disposal material aquired by projet G.0265.97 of the Fund for Sienti�Researh (FWO)-Flanders (Belgium).
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