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Abstract. From spectropolarimetric data and spectral synthesis analysis, we report the serendip-
itous discovery of an unusually high lithium content field giant. HD 232862, classified as a G8II
star, appears to be the first Lithium-rich field giant star hosting a surface magnetic field.
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1. HD 232862, a Li—rich giant star

This X-ray source in the ROSAT data basis is a G8II (field) giant, namely a bright
giant star (mass range from ~2.5 to 9 Mg ), with a high rotational velocity (vsini =
20.6 kms™ ). Specific features in its IUE spectra point to a coronal and chromospheric
activity. It has also been resolved as a visually tight binary (Couteau, 1988).

We have collected spectropolarimetric data of HD 232862, with ESPaDOnS (Donati
et al., 2006) at the CFHT (Mauna Kea), using the circular polarimetric mode to collect
informations in Stokes V and I parameters. The two components of HD 232862 were easily
separated on the guiding camera during our subarcsec seeing observations ensuring to
access to the first high resolution and high S/N spectra of the giant star alone.

With synthetic spectra computed from MARCS models of stellar atmosphere (Gustafs-
son et al. 2008), we have derived stellar parameters and Lithium abundance of HD 232 862.
Adopting Toy = 5000 K, logg = 3.0 and [Fe/H] = —0.3, and adopting the solar abun-
dances from Grevesse and Sauval (1998), we measured a high Li content: Ar; = 2.45 £
0.1 dex. Comparison of these data to predictions from evolutionary models computed
with the STAREVOL code (Siess, 2006) helped to precise the evolutionary status of
HD 232862. It appears to be a low mass star (1.5 Mgy <M <2.5 Mg ) at the bottom
of the Red Giant Branch. Its Li abundance is hence far in excess from the values pre-
dicted by standard theory. Indeed, the deepening of the convective envelope on the lower
RGB dilutes the preserved surface Li with material from Li free regions. The Li abun-
dance derived in HD 232862 is unusually high, as expected values for its mass range and
evolutionary stage are less than 1.5 dex.

This high Li content is also quite peculiar for a bright giant star, as to date there is no
clear register of Li-rich objects among the luminosity class II stars (Lebre et al. 2006).

2. Magnetic field detection in HD 232 862

From the ESPaDOnS data, we have also detected the presence of a magnetic field at
the surface of HD 232862. Complex and time variable Stokes V signatures are detected
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Figure 1. Variation of Stokes V profiles (extracted with LSD method) over a 4-days timescale. A
clear signal, hosting a complex structure strongly variable from one night to another, is obtained.
Date is indicated in each panel, as well as the longitudinal magnetic field component B; (in G).

(Fig. 1), pointing to a dynamo origin for the field. We also suspect a complex structure
for the parent field, with likely topology variations over a period that has to be specified.
Longitudinal B; magnetic field has been derived from LSD analysis (Donati et al., 1997),
using a specific mask computed with T.x=5000 K and log g=3.0 (involving ~12,000
lines). The B; component shows strong variations over 4-days timescales and points —
under dipolar field assumption — to an intense magnetic field (~100 G) at the surface of
HD 232862.

This is the very first detection of such an intense magnetic field in a Lithium rich giant.
Further observations are now needed to infer the mean magnetic field of HD 232862, to
clarify its origin, and to assess the star’s progenitor (that may be a magnetic A star).
Only then, will it be possible to disentangle whether the high Li content of HD 232862 is
due to its binary status, to the presence of a surface magnetic field, or to another process.
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