Mem. S.A.It. Vol. 77, 453 © SAIt 2006 Memorie della

Rapid radial velocity variations in the cool roAp star HD 99563^⋆

V.G. Elkin^1, D.W. Kurtz^1 and G. Mathys^2

1 Centre for Astrophysics, University of Central Lancashire, Preston PR1 2HE, UK e-mail:

velkin@uclan.ac.uk, dwkurtz@uclan.ac.uk 2 European Southern Observatory, Casilla 19001, Santiago 19, Chile e-mail:

gmathys@eso.org

Abstract. In a high resolution spectroscopic study of the rapidly oscillating Ap (roAp) star HD 99563 with the Ultraviolet-Visual Echelle Spectrograph (UVES) on the Very Large Telescope (VLT) we have discovered remarkably large amplitude pulsations with some spectral lines showing radial velocity amplitudes up to 5 km s^{−1} (10 km s^{−1} peak-to-peak) with a pulsation period of 10.7 min.

Key words. Stars: pulsations – Stars: atmospheres – Stars: radial velocities

1. Introduction

HD 99563 belongs to the group of rapidly oscillating Ap (roAp) stars; these are chemically peculiar, strongly magnetic A stars that pulsate in high overtone acoustic modes with periods between 5 − 21 min. Photometric variability with a period of 11.2 min and amplitude 4.0 ± 0.4 mmag was discovered in HD 99563 by Dorokhova & Dorokhov (1998) in the Strömgren v filter. Handler & Paunzen (1999) obtained new photometric observations that confirmed that HD 99563 is a roAp star. Handler et al. (2005), in an intensive study of multi-site data, found a frequency quintuplet centred on 1557.653 μHz (10.7 min) with the amplitude modulated with the 2.91169-d rotation period of star and reaching a maximum amplitude of over 5 mmag (peak-to-peak) through a Johnson B filter, one of

⋆ Based on observations obtained at ESO, as part of programme 072.D-0138.

the largest photometric amplitudes among the roAp stars. We obtained 110 spectra of HD 99563 with a maximum resolution of R = 110 000 in 2004 March with UVES at the ESO VLT. The exposure time for each spectrum was 40 s with a overheads of 25 s. The CCD images were processed using the UVES pipeline.

2. Rapid radial velocity

In HD 99563 we find the largest pulsation amplitudes for lines of some Rare Earth elements (REE) and in the core of the Hα line (Figs 1 and 2). The highest amplitudes of 5 km s^{−1} are seen in rather weak lines of Eu ii and Tm ii. Stronger lines of Pr iii and Nd iii have pulsation amplitudes in the range 0.7 to 3.5 km s^{−1} for different lines. In the narrow Hα core the average amplitude is 2.6 km s^{−1}, but, as is the case for other lines, the amplitude and phase vary strongly with line depth (atmospheric height) with the amplitude of the radial velocity varia-

454 Elkin et al.: The roAp star HD 99563

Fig. 1. Variations of the pulsation amplitude and phase as a function of line depth for the Nd iii 6145 Å line. The left panel shows the line profile, the middle and right panels show the velocity amplitude and phase for the line bisector at various depths in the line. The amplitude increases with atmospheric height. The phase variations are possibly caused by varying contributions of the magnetic and acoustic components of the pulsation.

Fig. 2. Pulsation amplitude and phase as a function of line depth (atmospheric height) for the line bisector in the Hα core.

tions of the line bisector reaching a maximum of 4.3 km s^{−1} at the bottom of the core. Some other elements show pulsation amplitudes 0.1 to 0.7 km s^{−1}. Variations in velocity amplitude and phase for several spectral lines were studied using line-bisector measurements to obtain information about the vertical structure of the pulsation modes and the stellar atmosphere.

Acknowledgements. DWK and VGE acknowledge support from the Particle Physics and Astronomy Research Council (PPARC) of the UK. The figures and results are shown, and more extensively discussed, in Elkin et al. 2005.

References

Dorokhova T.N.& Dorokhov N.I. 1998, Contrib. Astron. Obs. Skalnate Pleso, 27, 338 Elkin, V.G., Kurtz, D.W. & Mathys, G. 2005, MNRAS, in press Handler G. & Paunzen E. 1999, A&AS, 135, 57 Handler G., Weiss, W.W., Shobbrook, R.R., et al. 2005, MNRAS, submitted