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Abstract. Basic stellar parameters such as effective temperature, surface gravity, chemical com-
position, and projected rotational velocity, are important to classify stars and are crucial for
successful asteroseismic modelling. However, the Kepler space data do not provide such infor-
mation. Therefore, ground-based spectral and multi-colour observations of Kepler asteroseismic
targets are necessary to complement the space data. For this purpose, in coordination with the
KASC ground-based observational Working Groups, high-resolution spectroscopic data for more
than 500 B, A, F and G-type stars were collected.
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The NASA space mission Kepler was successfully launched on 7th March 2009. Since
then, Kepler produced long photometric time series of an exceptional precision, which
provide a unique opportunity to study the pulsational variability of thousands of stars
across the H-R diagram in detail (Kjeldsen et al. 2010). We determined atmospheric pa-
rameters such as effective temperature T, surface gravity log g, microturbulence V.,
rotational velocity V sini and abundances of the chemical elements for more then 100
A-F stars from the Kepler field-of-view, for which we collected the high-resolution HER-
MES@Mercator spectra (Raskin et al. 2011). The pipeline-reduced spectra were nor-
malised by the standard IRAF procedures. Spectrum classification was performed on
the HERMES spectra smoothed to the appropriate low-resolution using the program
SPECTRUM (Gray 1999). The classification process revealed over a dozen Am and other
chemically peculiar stars in our sample. The atmospheric parameters were determined in
two different ways.

The first method consists of spectral synthesis based on a least-squares optimisation
algorithm (e.g. Niemczura et al. 2009). This method allows for the simultaneous deter-
mination of various parameters involved with stellar spectra. The synthetic spectrum
depends on Tug, logg, Viun, Vsini and abundances of chemical elements. The atmo-
spheric models and synthetic spectra were computed with the LTE ATLAS9 and SYN-
THE codes (Kurucz 1993). We derived T.g using the sensitivity of Balmer line wings to
temperature. Additionally, we adjust Teg, logg, and Vi1, from the comparison of iron
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abundances determined from various Fel and Fell lines. The derived T.g is considered
accurate when there is no correlation between the iron abundances and excitation po-
tentials of the atomic levels causing Fe I lines. The gravity is obtained by requiring the
same abundances from both Fel and Fell lines.

In the second method, T.x was determined from the spectral energy distribution
(SED). These were constructed from literature photometry, e.g. 2MASS (Skrutskie et al.
2006), Tycho B and V magnitudes (Hog et al. 1997) supplemented with TD-1 UV flux
measurements (Carnochan 1979) where available. The interstellar reddenings were esti-
mated from interstellar Na D lines (Munari & Zwitter 1997). These E(B —V') values were
used for the de-reddening of the SEDs. The stellar Tog were determined by fitting Kurucz
(1993) model flux to the de-reddened SEDs. The synthetic fluxes were convolved with
photometric filter response functions. A Levenberg-Marquardt nonlinear least-squares
procedure was used to find the solution that minimized the difference between the ob-
served and model fluxes.

For most of the stars we have obtained consistent effective temperatures from all
applied methods. The projected rotational velocities, V sin ¢, have values ranging from 6
to 280kms~!. The average value of V sini, ~100 kms™!, is typical for A-type stars. The
obtained microturbulence velocities for normal A-F stars equal to 2—4kms™!, which is
again typical for this kind of object. Our analysis allowed us to discover many interesting
slowly rotating chemically peculiar stars:

e KIC4768731 is one of a few rapidly oscillating Ap (roAp) stars known in the field-
of-view of the Kepler satellite. It was classified as A5 Vp (SrCrEu) star. The roAp stars
are the subgroup of CP2 stars (chemically peculiar stars with a global magnetic field).
The discussion of global stellar parameters and pulsational properties of this object will
be presented by Smalley et al. (in preparation).

e We analysed more than 10 metallic-line A stars (Am). All of them have typical abun-
dance pattern characterized by underabundances of Ca and Sc, and overabundances of Sr
and Y. These stars also have surface deficiencies in helium, which is why their pulsational
driving is inefficient. All of the investigated Am stars lie in the § Scuti instability strip
(Murphy et al., in preparation).

Acknowledgments. EN acknowledges the support from Fundacao para a Ciéncia e a
Tecnologia (FCT) through the grant ‘Cooperacao Cientica e Teccnologica FCT/Polonia
2011/2012 (Proc. 441.00 Polonia)’ funded by FCT/MCTES, Portugal. This work was
supported by MNiSW grant No. N N203 405139. DD would like to acknowledge the NSC
grant No. 2011/01/N/ST9/00400. Calculations have been carried out using resources pro-
vided by WCSS, grant No. 214. KU acknowledges support by the Spanish National Plan
of R&D for 2010, project AYA2010-17803. MB is F.R.S.-FNRS Postdoctoral Researcher,
Belgium. PP acknowledges the FP7/20072013/ERC grant agreement No. 227224.

References

Carnochan, D. J. 1979, Bull. Inf. CDS, 17, 78

Gray, R. O. 1999, Astrophysics Source Code Library

Hgg, E., Béssgen, G., Bastian, U., et al. 1997, A6 A, 323, 57

Kjeldsen, H., Christensen-Dalsgaard, J., Handberg, R., et al. 2010, AN, 331, 966
Kuruez, R. L. 1993, Kurucz CD-ROM 13, SAO, Cambridge, USA.

Munari, U. & Zwitter, T. 1997, A6 A, 318, 26

Niemczura, E., Morel, T., & Aerts, C. 2009, A&A, 506, 213

Raskin, G., van Winckel, H., & Hensberge, H. et al. 2011, A&A, 526 69
Skrutskie, M. F., Cutri, R. M., Stiening, R., et al. 2006, AJ, 131, 1163

https://doi.org/10.1017/51743921313015081 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921313015081

