Koppelman and Wils, JAAVSO Volume 32, 2004

New Eclipsing Binary Systems: HD 189735 and HD 116274

M. D. Koppelman

Dept. of Astronomy, University of Minnesota, 116 Church St. S. E., Minneapolis,

MN 55455

Patrick Wils

Vereniging Voor Sterrenkunde, Aarschotse Baan 31, B-3191 Boortmeerbeek,

Belgium

Presented at the 92nd Spring Meeting of the AAVSO, April 26, 2003

Abstract Wepresenttwoneweclipsingbinarystars:HD189735(EB,P = 0.78154d) and HD 116274 (EW, P = 0.60471d). Light curves, periods, classifications, and

Wilson-Devinney models are presented and discussed. Results for HD 189735 were originallypresentedattheSpringMeetingoftheAAVSOinTucson,ArizonainApril of 2003.

1. Discussion

Variability of HD 189735 was identified by WS statistics (Welch and Stetson

1993) in data acquired by the Amateur Sky Survey (TASS: Droege (2002), and

Henden(2001)).VariabilityofHD116274wasdiscoveredindataacquiredbyStardial

(McCullough and Thakkar 1997) with the procedure described in Wils (2003).

Extensive followup observations were performed to characterize the light curves, in R^C for HD 189735 and in VR^C for HD 116274. TASS I^C data are not presented because they appear to have night-to-night zeropoint problems. Data were taken through standard filters, but not transformed to the standard system. Zeropoints for the photometry were obtained by using transformed Tycho-2 magnitudes (Hog

2000) for the ensemble comparison stars.

We modeled the stars using the current Wilson-Devinney code (WD; Wilson and Devinney 1971; Wilson 1979). For HD 189735 the WD code was run in mode 2 with an assumed temperature of T^1 = 9000K for the primary, based on the MK calibration of the HD spectral type of A2. Mass ratios in the range 0.2 < q < 0.4 all gave equivalent results. The adjusted parameters are shown in Table 1. For HD

116274 the WD code was run in mode 3 with an assumed temperature for the primary of T^1 = 7200K based on the HD spectral type of F0. The system has an apparent total eclipse, which yields a highly accurate estimate of the mass ratio. The adjusted parameters for HD 116274 are shown in Table 2. The light curves, WD fits, and residuals are shown in Figures 1 and 2.

The ephemerides of the systems are:

HD189735:HJD^{MinI} = 2452458.847+0.78154E

HD116274:HJD^{MinI} = 2452772.717+0.60471E

Koppelman and Wils, JAAVSO Volume 32, 2004

InthemannerofTerrellandHenden(2002)wedescribeHD189735asashort-period

Algol eclipsing binary of type EB. HD 116274 is clearly an EW-type W UMa overcontact eclipsing binary system. It is unclear whether the apparent increased scatter at the minima of HD 116274 is observational error or whether it reflects the actual behavior of the system. The 1-σ of the comparison star magnitudes was < 0.02 magnitude for all data presented.

2. Acknowledgements

Many thanks are due to Tom Droege, Dirk Terrell, Arne Henden, John Greaves, and everyone else involved with The Amateur Sky Survey. Professor R. Wilson

(University of Florida) is acknowledged for providing the Wilson-Devinney code.

This research made use of the SIMBAD database, operated by the Centre de Données

Astronomiques de Strasbourg. The R^C filter used by Koppelman is courtesy of the

AAVSO.AlsothankstoC.W.Robertson,AaronPrice,LouCohen,andMikeLinnolt for additional observations of HD 189735.

References

Droege, T. 2003, The Amateur Sky Survey (TASS) http://www.tass-survey.org/.

Henden, A. A. 2001, J. Amer. Assoc. Var. Star Observers, 29, 118.

Hog,E.,Fabricius,C.,Makarov,V.V.,Urban,S.,Corbin,T.,Wycoff,G.,Bastian,U.,

Schwekendiek, P., and Wicenec, A. 2000, Astron. Astrophys., 355, L27.

Mc Cullough, P., and Thakkar, U. 1997, Publ. Astron. Soc. Pacific, 109, 1264.

Terrell, D., and Henden, A. A. 2002, Inf. Bull. Var. Stars, No. 5310.

Welch, D. L., and Stetson, P. B. 1993, Astron. J., 105, 1813.

Wils, P. 2003, Inf. Bull. Var. Stars, No. 5401.

Wilson, R. E. and Devinney, E. J. (WD) 1971, Astrophys. J., 166, 605.

Wilson, R. E. 1979, Astrophys. J., 234, 1054.

Koppelman and Wils, JAAVSO Volume 32, 2004

Table 1. Adjusted Parameters of Light Curve Solution for HD 189735.

Parameter Value Standard Error

i 71°.5 0°.2

T^1 9000 K (assumed)

T^2 5050 K 80 K q 0.25 0.02

Ω^1 2.83 0.04

L^1/(L^1+L^2)^V 0.96 0.01

L^1/(L^1+L^2)^R 0.94 0.01

HJD^0 2452458.847 0.0011

P 0_d.78154 0_d.000002

Figure 1. HD 189735. TASS V (filled circles) and Koppelman R^C (triangles). Figure 2. HD116274. Koppelman V

(triangles) and R^C (circles).

Table 2. Adjusted Parameters for Light Curve Solution for HD 116274.

Parameter Value Standard Error

i 82°.7 0°.6

T^1 7200 K (assumed)

T^2 7300 K 80 K q 0.235 0.002

Ω^1,Ω^2 2.289 0.004

L^1/( L^1+ L^2)^V 0.79 0.01

L^1/( L^1+ L^2)^R 0.79 0.01

HJD^0 2452772.717 0.0011

P 0_d.60471 0_d.00001