
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4649 Konkoly ObservatoryBudapest11 November 1998HU ISSN 0374 { 0676HD 82780 { A NEW ECLIPSING BINARYGEORGE W. WOLF1, JAMES F. CAFFEY1;21 Department of Physics, Astronomy and Mat'l Sciences, SW Missouri State University, Spring�eld, MO65804-0094, USA, e-mail: GeorgeWolf@mail.smsu.edu2 Present address: Department of Astronomy, San Diego State University, San Diego, CA 92182-1221, USA,e-mail: ca�ey@mintaka.sdsu.eduAs a part of a continuing program to search for eclipses in known double-line spectroscopicbinaries (Wolf and Ca�ey 1996), the star HD 82780 has been observed on 32 nights at theBaker Observatory of SW Missouri State University. The observations in BVRcIc at mostspectroscopic phases of its 1.6815 day period were obtained using a Photometrics CCDphotometer attached to the 0.4 meter Cassegrain telescope. The light curves showing aprimary eclipse about 0.08 and a secondary eclipse about 0.05 magnitude deep are plottedin Figure 1.Since the spectroscopic (and now eclipsing) binary HD 82780 is itself the brightestcomponent of the visual triple ADS 7438, the B component of the visual system was chosenas the comparison star and the C component as the check star for our photometry. AllCCD images have been analyzed and reduced to magnitudes using the standard proceduresand packages within IRAF. Because the comparison star has almost the same colors asthe variable, the B, R and I curves in Figure 1 have been arbitrarily shifted on this graphrespectively by �0.2, 0.2 and 0.4 in delta magnitude for clarity. The light curves havebeen plotted with an ephemeris based on a time of primary minimum observed by us andwith the spectroscopic period given in Batten et al. (1988). The linear light elements arePri. Min. = HJD 2450511.8460 + 1:d6815 � E:To our knowledge, no complete spectroscopic study of HD 82780 has been published.However, Batten et al. (1988) presented spectroscopic elements for this star obtained fromNorthcott (1965). The high values listed for m� sin3 i indicated to us the possibility ofeclipses and were instrumental in adding this star to our program list. We have com-bined Northcott's spectroscopic elements and our light curve data to obtain a preliminarysolution for this eclipsing system using Bradstreet's (1993) Binary Maker 2.0 and thenWilson's (1979) DC light curve modeling program. An excellent �t to the light curveswas possible with the values listed in Table 1.We have dereddened the photometric indices for HD 82780 tabulated by Wol� andSimon (1997) and used the resulting values in conjunction with the temperature{gravitygrids of Moon and Dworetsky (1985) to determine a temperature of 6950K for the primarystar. This agrees well with the F2V spectral type listed by Batten et al. and others.



2 IBVS 4649Table 1: Model parameters from Wilson DC program.Parameter Combined B V Rc Ic AdjustedT1 (K) 6950T2 (K) 6588 xi (�) 74.76 x
1 5.883 x
2 6.245 xq (m2/m1) 0.726g1 = g2 0.32A1 = A2 0.50F1 = F2 1.0r1 (pole,side) 0.194r1 (point,back) 0.196r2 (pole,side) 0.142r2 (point,back) 0.143x1 0.71 0.59 0.51 0.43x2 0.72 0.60 0.52 0.44L1/(L1+L2) 0.708 0.699 0.693 0.687 xL2/(L1+L2) 0.292 0.301 0.307 0.313
-0.1 0.1 0.3 0.5 0.7 0.9 1.1

Phase

-0.6

-0.8

-1.0

-1.2

-1.4

-1.6

-1.8

D
el

ta
 M

ag
n

it
u

d
e

B

V

R

I

Figure 1. Observed light curves of HD 82780



IBVS 4649 3Table 2: Physical ParametersParameter ValueA (Separation) 5:65 � 106 km.K1 99.1 km/secK2 136.5 km/secM1 1.47M�M2 1.07M�R1 1.57R�R2 1.15R�Individual solutions were computed for each light curve as well as a combined solutionfor all curves together. Since the results were similar for each, only those of the combinedsolution are given. Because the observed eclipses are shallow and partial, only the moreobvious parameters have been adjusted in the solutions.The computed orbital inclination varied by only �0.20 degrees among the individuallight curve solutions, but it appears to be somewhat sensitive to the assumed mass ratio.For example, if the mass ratio were to be increased by 0.10, the inclination would dropto 73.70 degrees; if the mass ratio were to be decreased by 0.10, the inclination wouldincrease to 76.00 degrees. On the other hand, the T2 parameter varied by about �200Kamong the individual solutions, but was generally insensitive to these changes in massratio.Using the results of the light curve modeling and Northcott's radial velocity data wehave calculated preliminary absolute dimensions and masses for the eclipsing system.These values are given in Table 2. Since the accuracy of the radial velocity data isnot known, it is not possible to estimate the accuracy of these values. The calculatedmass of the secondary component seems low for its computed temperature. If a morede�nitive spectroscopic analysis of this system were to become available, HD 82780 mightbe marginally useful in the study of the radiative ux scale discussed by Popper (1998)since its Hipparcos parallax indicates a distance of less than 100 parsecs.This research has made use of the SIMBAD database operated by the CDS, Strasbourg,France. We acknowledge the assistance of several undergraduate and high school studentswho assisted in the data collection and reduction. This study was supported in part byNSF Grants AST-9315061 and AST-9605822, and by NASA grant NGT-40060.References:Batten, A.H., Fletcher, J.M., and MacCarthy, D.G. 1989, Eighth Catalogue of the OrbitalElements of Spectroscopic Binary Systems, Pub. DAO, Victoria, B.C., Vol. XVIIBradstreet, D.H. 1993, Binary Maker 2.0 Light Curve Synthesis Program, Contact Soft-ware, Norristown, PA 19401-55055, USAMoon, T.T. and Dworetsky, M.M. 1985, Mon. Not. R. Ast. Soc., 217, 305Northcott, R.J. 1965, Private CommunicationPopper, D.M. 1998, Pub. Ast. Soc. of Pac., 110, 919Wilson, R.E. 1979, Ap.J., 234, 1054Wolf, G.W. and Ca�ey, J.F. 1996, Bull. of the AAS, 28, 1197Wol�, S.C. and Simon, T. 1997, Pub. Ast. Soc. of Pac., 109, 759


