IS VW ARIETIS AN ELLIPSOIDAL BINARY?

T. N. Dorokhova

Astronomical Observatory, Odesa National University T. G. Shevchenko Park, 65014 Odesa, Ukraine e-mail: tnd@pulse.tenet.odessa.ua

The well-known δ Scuti type star VW Arietis, a primary component of the binary system BDS 1269, can be an ellipsoidal binary in its turn. This suggestion follows from the ratio of principal frequencies and is supported by the observed spectral features of the star.

The problem of the visual binary system BDS 1269, in which the primary component HD 15165 has the strong metal-deficient chemical composition whereas the secondary component HD 15164 is a quite normal F type star, is discoursed in the literature repeatedly. Although an angular separation between the components, 74 arcsec, is rather large, it was proved that BDS 1269 is a physical association. A long time the opinion prevailed that two stars of different ages were united in a system. It was considered even the suggestion [9] of the capture an old Population II star by a Population I object. This enigmatic primary component is a well-known δ Scuti star, VW Ari.

We obtained the dual-channel photometry of VW Ari at the Mt. Dushak-Erekdag station of Odesa Astronomical Observatory in Oct. 1993 [2]. The star has been observed on the same season in the Xinglong Observatory (China) and Observatorio del Teide (Spain) in the fifth campaign of STEPHI network [7]. I combined three data sets and proposed five-frequency solution: 6.23 c/d, 6.52 c/d, 9.34 c/d, 10.81 c/d, 12.85 c/d [3].

Figure 1: Phase diagrams for different data sets: a - data 1982, McNamara & Horan [8]; b - data 1987, Li & Jiang [6]; c - data 1990–1992, Hipparcos [5]; d - data 1993, STEPHI & Mt. Dushak-Erekdag [3]

Then we collected the previously obtained photometric data of VW Ari and re-analyzed the light curves. We noted that the frequency 9.34 c/d is more pronounced in the data series with the long time spanning (e.g., [8], or [7]), whereas the frequencies close to 10.81 c/d are better seen in the short data runs (e.g., [6]). On the other hand the frequencies 6.23 c/d and 9.34 c/d can be the second and third harmonics of the fundamental frequency 3.11 c/d from the exact relation 3.11 : 6.23 : 9.34=1:2:3.

One can suppose that we deal with the light curve of a binary with an orbital period approximately 0.^d321. We fold the data with this period to see the phase diagram. In Fig. 1 the phase diagrams of the period of 0.^d321 are presented for the data from 1982 to 1993. All the double-wave curves have one special feature: one wave has less amplitude and more scatter than another wave, which is more regular. The phase diagrams are very similar to the diagrams of ellipsoidal binaries, for example, V2082 Cyg or DG Dra (see [5]).

By its spectral features VW Ari could be related to λ Bootis stars [1]. It is interesting that Farraggiana and Bonifacio [4] in their detailed review of the peculiar features of λ Bootis stars noticed that such features can arise in composite spectra of close binaries.

This way it is possible that the primary component of the binary system BDS 1269 consists of two normal stars and the previous problem of chemical peculiarity is solved. However, at present we can state, the problem of VW Ari is rather complicate and not solved yet, taking into account that, apparently, one of its components pulsates. Therefore, the measurements of radial velocities can resolve the problem.

REFERENCES

[1] Chernyshova I. V., Andrievsky S. M., Kovtyukh V. V., et al. The unusual A-star VW Ari: chemical composition revisited // Proceedings of the 26th Meeting and Workshop of the European Working Group on CP stars / Eds P. North, A. Schnell, J. Ziznovsky.–Tatranska Lomnica, 1998.–P. 332–334.

[2] Dorokhova T. N., Dorokhov N. I., Mkrtichian D. E. Photometry of low amplitudes δ Scuti type star VW Ari // Odessa Astron. Publ.–1997.–10.–P. 104–108.

[3] Dorokhova T. N. Unification of VW Arietis observations obtained in multisite campaign // Kinematics and Physics of Celestial Bodies.–1999.–15.–P. 160–170.

[4] Farraggiana R., Bonifacio P. Haw many λ Boo stars are binaries? // Astron. and Astrophys. Suppl. Ser.–1999.– 349, N 2.–P. 521–534.

[5] Hipparcos and Ticho Catalogues: 1997, ESA SP-1200.

[6] Li Z., Jiang S. Multiple frequencies pulsation of the δ Scuti variable BDS 1269A // Acta Astrophysica Sinica.– 1993.–13, N 5.–P. 233–244.

[7] Liu Y. Y., Jiang S. Y., Michel E., et al. On the multiperiodicity of the δ Scuti star BDS 1269A (VW Arietis) // Astron. and Astrophys. Suppl. Ser.–1996.–120, N 1.–P. 179–186.

[8] McNamara B. J., Horan S. J. The remarkable multiple mode δ Scuti star BDS 1269A // Astrophys. J.–1984.–282, N 3.–P. 741–747.

[9] Rucinsky S. M. The unique visual binary BDS 1269 // Acta Astronomica.–1978.–28, N 4.–P. 545–554.