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GSC 3576-0170: A NEW NEAR-CONTACT SOLAR-TYPE BINARY,PERIOD ANALYSIS AND CLASSIFICATIONNELSON, R.H.1; ROBB, R.M.2; HENDEN, A.A.3; KRAJCI, T.4; QUESTER, W.51 1393 Garvin Street, Prine George, BC, Canada, V2M 3Z1, e-mail: bob.nelson�shaw.a2 Department of Physis and Astronomy, Univ. of Vitoria, Vitoria, B.C., Canada, V8P 5C2,e-mail: robb�uvi.a3 U.S. Naval Observatory, P.O. Box 1149, Flagsta�, AZ, 86002-1149, USA, e-mail: aah�nofs.navy.mil4 P.O. Box 1351, Cloudroft, NM 88317, USA, e-mail: tom kraji�tularosa.net5 Wilhelmstr. 96, D-73730 Esslingen, BAV, Germany, e-mail: wquester�aol.om
GSC 3576-0170 (at 20h23m38s, +46Æ5505200, J2000.0) was disovered to be variable byone of us (RHN) while doing CCD observations of ZZ Cyg at his private observatory (seeNelson, 2003) in early June 2003. Several stars were inluded in the aperture photometryto serve as hek stars and one of them displayed the features of an elipsing binary.During that period, RMR obtained a full light urve in RC (525 points) (see Robb &Greimel, 1999) and four times of minima. The light urves shown in Figure 1 show thatthe system is a lose binary. Sine the maxima are of di�erent height, we expet spots onone or both stars.

Figure 1.



2 IBVS 5724
Table 1: Positions and magnitudesStar GSC Phase V B � V V �RC RC � ICVar 3576-0170 0.39 12.496(5) 0.737(3) 0.438(3) 0.398(5)Var 3576-0170 0.68 12.484(5) 0.735(3) 0.432(3) 0.411(5)C 3576-0964 na 11.014(3) 0.138(6) 0.090(1) 0.100(2)K 3576-0702 na 11.561(6) 0.432(8) 0.265(4) 0.256(5)

Table 2: Observed minima of GSC 3576-0170Observer HJD� Error Type Cyle O � C2400000 (days) (days)Nelson 52794.863 0.0040 II �2:5 0.0009Nelson 52795.8716 0.0005 I 0 �0:0030Robb 52799.9230 0.0005 I 10 �0:0016Quester 52802.554 0.0020 II 16.5 �0.0032Robb 52806.8076 0.0003 I 27 �0:0021Robb 52807.821 0.0010 II 29.5 �0.0012Quester 52812.478 0.0020 I 41 �0:0018Nelson 52826.860 0.0010 II 76.5 0.0025Kraji 53263.8659 0.0005 II 1155.5 0.0081Kraji 53264.6735 0.0002 II 1157.5 0.0057Robb 53305.7787 0.0004 I 1259 0.0029Kraji 53837.9506 0.0002 I 2573 �0:0018Kraji 53852.937 0.0002 I 2610 �0:0006Kraji 53900.7278 0.0002 I 2728 �0:0004Robb 53939.8099 0.0005 II 2824.5 �0:0012Robb 53941.8337 0.0004 II 2829.5 �0:0025Robb 53943.8605 0.0008 II 2834.5 �0:0007
At the USNO Flagsta� Station 1.00-m telesope (see Nelson, 2002), AAH observed theGSC 3576-0170 and ZZ Cyg �eld in the standard Johnson{Cousins BV RCIC passbandson 2003-08-10 (UT). This photometry is summarized in Table 1 with magnitude errors,in millimagnitudes, appearing in brakets.All known times of minima were olleted (Table 2) and an O � C plot onstruted(Fig. 2).Assigning equal weights, the following ephemeris (in days) was obtained, and the abovetabular O � C values were alulated from the linear least squares best �t relation:Min: I = HJD 2452795:8746(22) + 0:40500(1)� E:It is lear from Figure 2 that deviations from the line of best �t far exeed the internalerror estimates and we suspet there is some systemati e�et(s). A quadrati �t anbe invoked; however that still leaves the rms error at 0.0020 days. Clearly more timesof minima are required to sort out the true period and any period variation and we willreserve a full disussion of the subjet to a future paper. Therefore although the periodis quoted to �ve �gures, the last �gure is unertain. The error in the period has been
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estimated by the di�erene in period between the period obtained from the �rst (2003)and seond (2004) groups of data only, and the period from all the data.A spetrum of GSC 3576-0170 observed with 1.8-m telesope of the Herzberg Instituteof Astrophysis (by RMR) is shown in Figure 3. The dispersion was 0.96 �A per pixel. Byomparing the H to the FeI 4384 and the HÆ to the CaI 4227 lines we lassify this staras G1V with an unertainty of one sub lass. Therefore we estimate its temperature tobe 5865 K (Cox, 2000).Wilson{Devinney modelling (Wilson & Devinney, 1971) was attempted, but sine(based on the low depths of the minima) the elipses were obviously partial, it was notpossible to determine the mass ratio based on photometri data alone (Terrell & Wilson,2005).Nevertheless, modelling runs were made for a range of mass ratios using detahed,overontat, semi-detahed with a bright spot on star 2, and double ontat. However,detahed onsistently gave smaller residuals by 100:15 < q < 0:35 (beause of steeplyrising residuals outside this range) giving an inlination in the range of 65{70. Thetemperature of the seondary is 4800-4900 K, giving it a spetral type of K2 � onesublass. One G1V and one K2V star would have an absolute magnitude of V = 4:37 witha (B�V )0 of 0.67. Therefore the reddening or olour exess, E(B�V ) = (B�V )�(B�V )0would be 0.07 and, assuming an R of 3.0, the absorption would be AV = 0:21 and thedistane beomes approximately 400 parses.Aknowledgements. Thanks are due to Environment Canada for the website satel-lite images (see Satellite images below) that were essential in prediting lear times forobserving runs in this loudy loale. Thanks are also due to Attilla Danko for his ClearSky Cloks, (see below).
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ERRATA FOR IBVS 5557, 5586Sebastian Otero reported the following errors:IBVS No. item printed orret5557 identi�er (NSV 233) GSC 0013-0919 GSC 0013-09765586 �lter (NSV 15024) 13.20(12.80) 13.20(12.80)*


