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BVRI CCD OBSERVATIONS OF THE F-TYPENEAR CONTACT SYSTEM ST TRIANGULISAMEC, RONALD G.1;2; HAWKINS, NATHAN C.1;2; MILLER, JESS1; JONES, S.1; NEPTUNE,A.1; SCHNUR, B.1; VAN HAMME, WALTER4; FAULKNER, DANNY R.2;31 Astronomy program, Department of Physis Bob Jones University, Greenville, SC 29614 USA,2 Visiting Astronomer, SARA Observatory, Kitt Peak, AZ3 U of South Carolina, Lanaster, SC4 Florida International University, Miami, FlAs a part of our ontinuing study of solar type near ontat binaries, we observed therather faint but interesting variable, ST Trianguli [GSC 2336 0305, �(2000) = 02h41m32:s83, Æ(2000) = +35Æ43030:009℄. The variable was disovered by Ho�meister (1967) who gave a�nding hart, and designated it as an EA system. Kurohkin (1973) and Bush, Haussler,and Splittgerber (1979) gave timings of minimum light, harts and photographi lighturves. Bush, Haussler and Splittgerber (1979) and Zejda (2002, 2004) have ontributedmany additional elipse timings for this system.Our present BVRI light urves of ST Tri were taken at the SARA 0.9-m telesope atKitt Peak National observatory both on-site on 20, 22-27 Deember 2003 by RGS, DRFand NCH and in remote mode on 4 and 5 November 2005 by RGS, and NCH. The ST7CCD amera with standard UBVRI Johnson-Cousins �lters were used. From 180 to200 observations were taken in the BVRI pass bands. CCD advaned alibrations andux measurements were performed in XP using the APWIN software by NCH and RGS.The light urves and olor urves of the variable are given in Figures 1 and 2 asnormalized ux versus phase. The stars (GSC 233 60621 �(2000) = 02h41m29:s73, Æ(2000)= +35Æ42036.4:00) and (GSC 2336 0519, �(2000) = 02h41m24:s20s Æ(2000) = +35Æ44029:002)were used as omparison and hek stars, respetively. Standard star redutions revealthat ST Tri is a 14th magnitude, early F-type system (F2 to F5). The hek star is a V= 13.46(2) mag, K5(1)V star, and the omparison is a V= 14.21(2) G0(2) type dwarf.A �nding hart of ST Tri (V), the omparison (C) and hek star (K) are given in Figure3 along with the WU Ma variable GSC 2336 0281. Six mean epohs of minimum light weredetermined from B,V,R,I timings of two primary and four seondary elipses: HJD I =2453000.85415(13), 2453319.9022 (4) and HJD II = 2452995.8239 (8), 2452999.6577(10),2453313.9182(31) and 2453319.66019(22) using parabola �ts. We alulated the followingephemeris from all timings:HJD Tmin I = 2451550:2872(16) + 0:47905145(19)d� EThe period appears to have been onstant over the past 30,000 orbital yles. Futurepreision timings and arhival work is needed to reveal the long term period behavior ofthis system.
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The light urves show an interval of onstant light in the seondary elipse revealingthe system to be one of the rare EB binaries with total elipses. Thus, our solution isunambiguous. Pre-modeling was done with Binary Maker 2.0 (Bradstreet 1992). Thisindiated that a pre-ontat Algol-like model was best. From the starting parameters, asimultaneous BVRI syntheti Wilson ode (Wilson & Devinney 1971, Wilson 1990, 1994)solution was alulated. The binary has a seondary, ooler omponent �lling its RoheLobe and a primary omponent �lling 98% of its assoiated ritial surfae. The massratio is 0.38 and the temperature di�erene is about 1900 K. The seondary, less massiveomponent is a K-type dwarf. A hot spot was adjusted on the primary omponent toa mid-latitude position. Its plae preludes it from being a stream impat spot so itwould be identi�ed as a faula arising from magneti ativity. An Algol-like on�gurationusually means that the more massive, now detahed star, had one �lled its ritial Rohesurfae. Thus, the binary may be approahing its �nal, W UMa, ontat stage. Thesolution is shown overlaying the data in Figures 1 and 2. A geometrial representation ofST Tri with a spot is given in Figure 4. The omplete model is given in Table 1.We wish to thank SARA TAC for their alloation of observing time, and a smallresearh grant from the Amerian Astronomial Soiety whih supported this run.TABLE ISyntheti light-urve parameters for ST Tri�B; �V ; �R; �I (nm) 440, 550, 640, 790x1B, x2B, y1B, y2B 0.794, 0.852, 0.263, �0.018x1V, x2V, y1V, y2V 0.698, 0.798, 0.256, 0.006x1R, x2R, y1R, y2R 0.604, 0.797, 0.284, 0.108x1I, x2I, y1I, y2I 0.514, 0.616, 0.246, 0.16g1 , g2 0.32, 0.32A1 , A2 0.500, 0.500xbol1,xbol2,ybol1,ybol2 0.641 , 0.643, 0.246 , 0.16Inlination 87:Æ2 � 0:Æ5T1, T2 (K) 6750, 4890 � 0.0004
1, 
2 2.670 � 0.002, 2.6197q (m2/m1) 0.381 � 0.001pshift 0.0001 � 0.0004L1/(L1+L2)B 0.937 � 0.001L1/(L1+L2)V 0.912 � 0.001L1/(L1+L2)R 0.895 � 0.001L1/(L1+L2)I 0.873 � 0.001r1, r2 (pole) 0.431 � 0.001, 0.279 � 0.001r1, r2 (point) 0.543 � 0.001, 0.402 � 0.004r1, r2 (side) 0.459 � 0.001, 0.290 � 0.001r1, r2 (bak) 0.483 � 0.001, 0.323 � 0.009�ll-out1, �ll-out2 98.11 � 0.06%, 100%Spot Parameters: Primary ComponentColatitude 121Æ� 1ÆLongitude 157:Æ8 � 0:Æ3Spot radius 10:Æ6 � 0:Æ3Temperature fator 1.116 � 0.005
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Figure 1.

Figure 2.
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Figure 3.

Figure 4.
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