LAST MINUTE - LAST MINUTE - LAST MINUTE

A planet orbiting the star HD 192263

Nuno Santos^1, Michel Mayor^1, Dominique Naef^1, Francesco Pepe^1, Didier Queloz^{1,2}, Stéphane Udry^1, Michel Burnet^1, Yves Revaz^1

1 Observatoire de Genève, 51 ch. des Maillettes, CH-1290 Sauverny, Switzerland;^2 JPL, Mail-Stop: 306-307, 4800 Oak Grove Drive, Pasadena, CA 91109, USA

Summary

A new extrasolar planet has been discovered in the context of the CORALIE survey at La Silla Observatory. This planet orbits the star HD 192263. In this poster we present and discuss the basic properties of this new planetary candidate.

The CORALIE extrasolar planet sur vey

During the 9th “Cool Stars, Stellar Systems and the Sun” conference, in Florence, the first extrasolar planet has been announced (Mayor & Queloz 1995). At the time of the 11th one, more than 20 extrasolar giant planets are known, presenting a wide variety of (minimum) masses and orbital characteristics (Marcy, Cochran & Mayor 1999).

One long term extrasolar planet search programme started in June 1998 making use of the CORALIE highresolution (λ/Δλ ≈ 50.000) fiber fed echelle spectrograph mounted on the Nasmyth focus of the new 1.2 m Euler Telescope at ESO (La Silla, Chile). After 1 year of measurements, 4 new extrasolar planets have been detected (Queloz et al. 1999ab; Udry et al. 1999; this poster) - see Table 1.

A planet ar ound HD 192263

HD 192263 (HIP 99711) is a high proper motion 7.79 magnitude early K dwarf with (B-V)=0.938 (see Table 2). It’s distance from the Sun is 19.9 pc (π=50.27±1.13 mas, measured by the Hipparcos satellite), and it’s absolute magnitude not corrected for extinction is M_v=6.30. Olsen (1984) obtained ubvy-photometry of HD 192263, and from his values, the obtained metallicity index is [Fe/H] = -0.20±0.16 (calibration taken from Schuster & Nissen (1989)). A similar value is obtained from the CORAVEL cross-correlation dip, confirming the star is slightly metal deficient.

The ubvy-photometry derived values of log(g) and log(T_{eff}) are, respectivelly, 4.54±0.11 and 3.685±0.009 (Olsen 1984). From Flower (1996) a value of log(T_{eff}) = 3.696 is obtained. Using Flower’s BC calibration and T_{eff} obtained from Olsen’s photometry, we find M_{bol} = 5.91, and L = 0.34 solar luminosity. These values, compatible with a K2V star, slightly correct the K0V spectral type commonly quoted in the literature.

Using CORALIE measurements, a 23.87 day period radial-velocity (RV) variation was found. The 40 highprecision RV measurements were obtained between May and September 1999, and cover about 7 orbital cycles, allowing us to obtain an accurate orbital solution. The measurements have in average a precision of about 9 m/s due to photon noise.

In Fig. 1 we can see a phase-folded and a temporal RV plot of the measurements. The derived orbital parameters (best least-squares fit) show the planet orbits its parent star in an almost circular orbit, with a period of 23.87 days, inducing a velocity semiamplitude of 65 m/s - see Table 3. Given the orbital period and the mass of the parent star (0.75 M_o, from its color index), the derived semimajor axis is 0.15 AU, and for the minimum mass of the companion we obtain 0.76 M_{Jup} (Table 4).

Figur e 1. upper plot: phase-folded RV diagram for HD 192263. The solid line represents the best keplerian solution; lower plot: temporal RV diagram, showing the 40 measur ements over a period of about 5 months. F or both diagrams, the err or bars r epresent the photon-noise err or.

Discussion

Activity-related processes can induce RV variations (Saar & Donahue 1997). Although HD 192263 is a slow rotator (Vsin i =1.8 ± 1.2 km/s) it is slightly active (log(R’_{HK}) = -4.37) (Santos et al. 1999, this meeting). The age computed from the Geneva evolutionary tracks suggests the star may be very young, which is consistent with its activity level. However, the analysis of the bisector of the cross-correlation dip shows no coherent variations. Furthermore, the Hipparcos and Geneva photometries show the star is stable. These facts rule out the possibility that the source of RV variation is intrinsic stellar-activity. The observed (O-C) of 11 m/s around the orbital solution is very close to the mean photon-noise value of 9 m/s and the small excess can be explained by the activity level of the star. We thus conclude that the planetary explanation is the only really capable of explaining the observed periodic RV variation.

The value of R’_{HK} is correlated with the rotational period (Noyes et al. 1984). From Noyes’ calibration we obtain a value of P_{rot} = 9.5 days. Considering colinear spin axes for the stellar rotation and planet orbital motion, the value of Vsin i of 1.8 ± 1.2 km/s implies sin i = 0.42 and a companion mass of 1.8 M_{Jup} (5.2 M_{Jup} in the worst Vsin i case), perfectly within the planetary mass range.

The slightly low metallicity of HD 192263 places this star on the deficient tail of the metallicity distribution of stars with giant planets.

Considering the planet has an albedo of 0.35 (Jupiter) and that it orbits the K2V parent star at a distance of 0.15 AU, its equilibrium temperature is around 480 K.

Bibliograph y

Flower, P.J. 1996, ApJ, 469, 355 Lucy, L.B., & Sweeney, M.A. 1971, AJ, 76, 544 Marcy, G.W., Cochran, W.D., & Mayor, M. 1999, in Protostars and Planets IV, ed. V. Mannings, A. P. Boss & S. S. Russell (Tucson: University of Arizona Press), in press Mayor, & Queloz, 1995, Nature, 378, 355 Noyes , R.W., Hartmann, L.W., Baliunas, S.L, Duncan, D.K., & Vaughan, A.H. 1984, ApJ, 279, 763 Olsen, E.H. 1984, A&AS, 57, 443 Queloz, D., Mayor, M., Naef, D., Santos, N., Udry, S., Burnet, M., & Confino, B. 1999a, VLT Opening Symposium, “From extra-solar planets to brown dwarfs”, ESO Astrophys. symp. ser., in press Queloz, D., Mayor, M., Weber, L., Blecha, Burnet, M., Confino, B., A., Naef, D., Pepe, F., Santos, N., and Udry, S. 1999b, submitted to A&A Saar, S. H., & Donahue, R.A. 1997, ApJ, 485, 319 Santos, N., Mayor, M., Naef, D., Pepe, F., Queloz, D., & Udry, S. 1999, poster in this meeting Schuster, W.J., & Nissen, P.E. 1989, A&A, 221, 65 Udry, S., Mayor, M., Naef, D., Pepe, F., Santos, N., Queloz, D., Burnet, M., Confino, B., & Melo, C. 1999, submited to A&A

http://obswww .unige.ch/~udry/planet/hd192263.html

Table 1: Basic pr operties of the 4 extrasolar planets f ound in the context of the CORALIE sur vey

Star m_2 sin i [M_{Jup}]

Semimajor axis [AU]

Period [days]

Eccentricity Reference

Gl 86 3.6 0.11 15.83 0.05 Queloz et al. 1999a HD 75289 0.42 0.05 3.51 0.05 Queloz et al. 1999b; Udry et al. 1999 HD 130322 1.08 0.09 10.72 0.03 Udry et al. 1999 HD 192263 0.76 0.15 23.87 0.03 This poster

Table 2: Stellar parameters f or HD 192263 Parameter Value References Spectral Type K2V color-index; M_v Parallax [mas] 50.27 Hipparcos Distance [pc] 19.9 Hipparcos m_v 7.79 Hipparcos (B-V) 0.938 Hipparcos T_{eff}[K] 4840 uvby-photometry (Olsen 1984) M_v 6.30 - Luminosity [L_o] 0.34 - Mass [M_o] 0.75 - log(R’_{HK}) -4.37 Santos et al. 1999 Vsin i [km/s] 1.8±1.2 CORAVEL [Fe/H] -0.20/-0.14 uvby-photometry (Olsen 1984)/ CORAVEL

Table 3: Orbital elements or the fitted orbit Parameter Fit value Incertainty P [days] 23.87 0.14 T [Julian Date] 51400.39 5.16 e* 0.03 - V [km/s] -10.822 0.002 ω* [deg] 75.73 - K_1[km/s] 0.065 0.003 f_1(m) (M_o) 6.780^.10^{-10} 0.8422^.10^{-10} N 40 - σ (O-C) [km/s] 0.011 -

Table 4: Planet ph ysical parameters Parameter Fited-value m_2 sin i [Mjup] 0.76 a [AU] 0.15 T_{equ} [K] 480

* Value compatible with a circular orbit (Lucy & Sweeney 1971).