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GSC 3449-0688 - A NEW SOLAR-TYPE OVERCONTACT BINARYNELSON, ROBERT H.1;2; HENDEN, ARNE A.3; KRAJCI, T.41 1393 Garvin Street, Prine George, BC, Canada, V2M 3Z1; e-mail: bob.nelson�shaw.a2 Guest User, Canadian Astronomy Data Centre, whih is operated by the Dominion Astrophysial Observa-tory for the National Researh Counil of Canada's Herzberg Institute of Astrophysis.3 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O.Box 1149, Flagsta�, Arizona 86002-1149, USA, e-mail: aah�nofs.navy.mil4 3933 Stokton Loop, S. E., Albuquerque, NM. 87116, U.S.A., loukraji�omast.net
GSC 3449-0688 (10h45m15s+52Æ1604900, 2000.0) was disovered to be variable by RHNon 2004 February 18 during �ltered CCD observations of nearby BH UMa. Further CCDobservations by RHN and TK over the next few nights and into Marh quikly establisheda period. Table 1 ontains all the available times of minimum and deviations from thebest �t linear relation.Table 1. Observed minima of GSC 3449-0688HJD - 2400000 Error Type Cyle O � C (days) Observer53053.804 0.01 I �3 �0.002 Nelson53053.974 0.01 II �2.5 �0.004 Nelson53054.8371 0.0001 I 0 0.0000 Nelson53055.3529 0.0003 II 1.5 0.0000 Kraji53055.5253 0.0002 I 2 0.0005 Kraji53057.7602 0.0002 II 8.5 0.0003 Nelson53057.9317 0.0002 I 9 �0.0001 Nelson53058.9635 0.0002 I 12 0.0001 Nelson53059.6509 0.0010 I 14 �0.0002 Nelson53066.8716 0.0006 I 35 �0.0006 Nelson53067.0450 0.0006 II 35.5 0.0009 Nelson53074.7807 0.0003 I 58 �0.0002 Nelson53074.9528 0.0003 II 58.5 �0.0001 Nelson53077.7032 0.0003 II 66.5 �0.0005 Nelson53077.8758 0.0002 I 67 0.0001 Nelson
The following elements were determined (where the numbers in brakets are the errorsin the units of the last digit):JD Hel Min I = 53054:8371(1) + 0:343854(4)EA total of 135 and 162 observations in V and R respetively was made by RHN at theSylvester Roboti Observatory (see Nelson 2002b). They were redued using MIRA by
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Table 2. Positions and magnitudesStar GSC RA De V Error B � V Error V �R Error3449- HH.MMSSss DD.MMSSs mag mag mag mag mag magVariable 0688 10.451472 52.16485 13.686 0.242 0.640 0.002 0.400 0.005Comp 0707 10.453084 52.10144 11.590 0.018 0.681 0.005 0.366 0.008Chek 0726 10.451102 52.12136 13.103 0.006 0.547 0.016 0.319 0.006

Axiom Researh (for Windows; this platform was used by Nelson throughout his part ofthe study), in the usual way (ibid).Henden (2004) used the USNO Flagsta� Station 1.0-m. telesope equipped with aSITe/Tektronix 1024�1024 CCD to observe the �eld in the standard Johnson-CousinsBVRI passbands on several photometri nights, using Landoldt standards to alibratethe �eld. Astrometry is based on USNO-A 2.0 and has errors less than 100mas internalerror. Comparison and hek stars were standardized as follows in Table 2:Assuming no interstellar reddening (a reasonable assumption at the galati latitudeof 55 degrees) and main sequene stars, a olour index of B�V = 0.64 implies a spetraltype of G3 and a log g value of 4.444 (gs units, Allen, 1973), and a primary temperatureT1 = 5751 K (Flower, 1996).The photometri data were analyzed by the Wilson Devinney (WD) light urve analysisprogram (Wilson and Devinney, 1971, Wilson, 1990) using an interfae program, `WD-Wint' written by the author (see Nelson, et al., 2002b). The general appearane of theurve suggested an overontat binary; hene mode 3 was hosen. The following settingswere seleted: onvetive envelopes (appropriate for solar-type stars), giving albedos ofA1 = A2 = 0.5 and gravity exponents of g1 = g2 = 0.32 and the logarithmi (LD=2)limb darkening law, appropriate for ooler stars (Bessell, 1979). Limb darkening valueswere found from a program by Terrell (1994) that interpolates from van Hamme's tables(van Hamme, 1993). Blak body radiation was used initially, but later runs employed theatmosphere option of WD taken from the Carbon and Gingerih atmospheres (Carbon &Gingerih, 1969).After a best-�t solution was found, third light was tested for and the predited or-retion less than the estimated error. Therefore third light may be ruled out. The �nalvalues are given in Table 3, the �nal light urves are plotted in Figure 1, and a 3-D rep-resentation at phase 0.25 generated by Binary Maker 3-D (Bradstreet, 1993) is shown inFigure 2.
Aknowledgements:Thanks are due to Environment Canada for the website satellite images (see `Satelliteimages' below) that were essential in prediting lear times for observing runs in thisloudy loale and to Attila Danko for his Clear Sky Cloks, (see below).
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Table 3. Solution parametersQuantity Value Error Quantity Value ErrorStar 1 Star 2F 1.000 1.000 [�xed℄ q = M2/M1 0.331 0.003g 0.320 0.320 [�xed℄ i (deg) 81.2 0.4A 0.500 0.500 [�xed℄ L1/(L1+L2) (V) 0.704 0.003x (bol) 0.138 0.138 [�xed℄ L1/(L1+L2) (R) 0.708 0.003y (bol) 0.636 0.636 [�xed℄ '0 0.005 0.0003x (V) 0.550 0.550 [�xed℄ e 0 0.002y (V) 0.254 0.254 [�xed℄ r1 (pole) 0.453 0.002x (R) 0.653 0.653 [�xed℄ r1 (side) 0.487 0.003y (R) 0.138 0.138 [�xed℄ r1 (bak) 0.514 0.002T1 (K) 5751 [�xed℄ r2 (pole) 0.273 0.003T2 (K) 5921 14 r2 (side) 0.285 0.004
 2.510 2.510 0.009 r2 (bak) 0.232 0.006f (�ll fator) 0.12 0.12 0.03 � !2res 0.0266 na

Figure 1.
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Figure 2.
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