
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4393 Konkoly ObservatoryBudapest8 November 1996HU ISSN 0374 { 0676NSV04411, A NEW ECLIPSING BINARY SYSTEM IN CANCERLight variations of NSV04411 (=CSV006694) were initially observed by Rigollet (1953),who reported that this object was an RR Lyrae star. According to his measurementsNSV04411 showed a photographic magnitude variation from 13:m1 to 13:m7.From 9 March to 23 May 1996, NSV04411 was observed for 14 nights in the V bandfrom Monegrillo Observatory (Spain). A 0.4-m telescope and a Starlight Xpress CCDcamera were utilized. Di�erential photometry was performed using GSC1954.0153 as thecomparison star and GSC1954.0574 as check the star.Observational data show that NSV04411 is not an RR Lyrae object but an eclipsingbinary system with a period over 10 hours. It can be unambiguously identi�ed withGSC1954.0180, a star with a photovisual magnitude (PAL-V1 �lter) of 12.4. The lightcurve shows both minima to be partial, with depths of 0:m88 and 0:m79 for the primary andsecondary minima respectively. There is also detectable an O'Connell e�ect (O'Connell,1951) that amounts to �m=Max. I�Max. II=�0:m035�0.005. Max. I is at phase 0.25 andMax. II at phase 0.75.From the timing of seven minima (see Table 1) obtained according to the Kwee{VanWoerden (1956) method, the following ephemeris was derived:Min. I. = HJD2450154.2091 + 0:d42228 � E�0.0005 � 0.00002Table 1HJD24500000+ Minimum Epoch O�C154.4206 II 0.5 0.0004159.4876 II 12.5 0.0000164.3426 I 24.0 �0.0011165.3996 II 26.5 0.0002207.4174 I 120.0 0.0016218.3948 I 152.0 �0.0001226.4173 I 171.0 �0.0009The light-curve suggests that NSV04411 is a near contact binary system whose compo-nents have very similar luminosity. The light-curve was preliminarily solved using BinaryMaker 2.0 (Bradstreet, 1993). Although the O'Connell e�ect was modeled as a dark spoton one of the components, an initial solution was computed with no spots, and then a�nal spotted solution was obtained. There was no information about spectral type, forthis reason it was not possible, a priori, to choose between a convective or radiative model.



2Nevertheless, a better �t was achieved with a convective model. Additional photometricand spectroscopic data should clarify this point. The solution was then computed on aconvectivemodel assuming a spectral type of F5, where a mean surface temperature a con-vective model T1=6500K, gravity darkening coe�cients g1=g2=0.32, bolometric albedosA1=A2=0.5, and limb darkening coe�cients x1=x2=0.6 were adopted.Elements of the best solution are given in Table 2, where 
1 and 
2 are the modi�edsurface potentials, L1 and L2 are the normalized luminosities, and a, b, c, and d are,respectively, the fractional back, side, polar, and point radii, where the unit distance isde�ned as the distance between star centers.Once the unspotted solution was reached, it was re�ned invoking a single spot. Nofurther attempt was made to introduce more spots to improve light curve �t. It wasfound that a dark area on the primary component might be responsible for the observedO'Connell e�ect. Spot radii between 30� and 50� yielded very similar solutions. The in-termediate value of 40� was �nally chosen. The rest of spot parameters, spot's colatitudeand colongitude were �xed to 90� and 270� respectively. Table 3 lists the spot parame-ters, where Tf is the e�ective temperature coe�cient. Figure 1 shows the light-curve ofNSV04411 superimposed on the theoretical one.Table 2mass ratio = 0.90 � 0.10i = 86:�0 � 1�
1=3.59 �0.20 
2=3.65 �0.20ag=0.413 �0.010 as=0.382 �0.025bg=0.383 �0.010 bs=0.355 �0.025cg=0.364 �0.010 cs=0.339 �0.020dg=0.494 �0.010 ds=0.427 �0.070g1=g2=0.32T1=6500K T2=6350K �50KL1=0.558 �0.040 L2=0.442 �0.040
Figure 1



3Table 3Colatitude = 90�Colongitude = 270�Spot Radius = 40�Tf = 0.96Spot is on primary starJoaquin VIDAL-SAINZGrup d'Estudis AstronomicsApartado 948108080 BarcelonaSpaine-mail: vidal@astro.gea.cesca.es Enrique GARCIA-MELENDOEsteve Duran ObservatoryEl Montanya-Seva08533 SEVA(Barcelona)Spaine-mail: duranobs@astro.gea.cesca.eReferences:Bradstreet, D. H., 1993, Binary Maker 2.0 User Manual, Contact Software, Norristown,PennsylvaniaKholopov, P. N., editor, 1982, New Catalogue of Suspected Variable Stars, MoscowKwee, K.K., van Woerden, H., 1956, BAN, 12, 327O'Connell, D.J.K., 1951, Pub. Riverview Coll. Obs., 2, 85Rigollet, R, 1953, IAU Circ., No. 1387


