Setting a base for further analysis of giant-planet
properties orbiting evolved stars
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The sample

Our sample comprises of 256 G- and K-type evolved stars that are being surveyed
for planets in the context of the CORALIE exoplanet search program. The stellar
parameters and abundances were derived assuming LTE with a grid of Kurucz
atmosphere models, and the MOOG radiative transfer code.

The stars in the sample have effective temperatures 4700 Tog <5600 K,
surface gravities 2.2< log g <3.7 dex, microturbulence 1< &; <3.2 km/s and

they lie in the metallicity range of -0.75<[Fe/H]<0.3 dex (Alves et al. 2014).

Galactic chemical evolution

From Fig.1 one can see that for all the elements Galactic chemical evolution
trends for giant and dwarf stars are similar, although for some species [X/Fe]
values are shifted towards higher values at a fixed metallicity. Our analysis
confirms the overabundance of Na (also Al and Si to a less degree) in giant
stars compared to the field FGK dwarfs. This overabundance may have a stellar
evolutionary character, even though the possible departures from non-LTE may
produce an enhancement of a similar degree.
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Figure 1: [X/Fe] vs. [Fe/H] plots. The black dots represent the stars of the sample and the
gray small dots represent stars from Adibekyan et al. (2012) with Teg = To£500 K. The red

circles and blue squares show the average [X/Fe| value of stars with [Fe/H| = 0.0£0.1 dex.
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Metallicity distribution

From the right panel of Fig.2 it is apparent that the metallicity distribution of the
giants is narrower than that of their non-evolved dwarf counterparts, but peaked
at almost solar metallicity as in case of the dwarfs. The lack of very metal-rich
and metal-poor stars can be explained by the fact that most of the stars are
originated in the solar vicinity. Evolved stellar samples mostly consist of massive
stars, which have shorter lifetime than the dwarfs, and do not have enough time
to migrate from further inner/outer disks (e.g., Minchev et al. 2013).
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Figure 2: Left panel: [Fe/H] vs. logg for the current sample (black dots) and for the stars
from Adibekyan et al. 2012 (gray dots). The two black dashed lines were drawn by eye and show
the biases in the samples due to the B - V cut-off. Right panel: The metallicity distribution of
the two aforementioned samples. The distribution of the giants stars (gray line) was multiplied
by 2 for the better visual comparison. The median and its standard deviation is also presented

for metallicity distributions of both giants and dwarfs.

Perspectives for further planet property studies

Several authors suggested that, in contrast to dwarf stars, there is no correlation

between giant planet occurrence and metallicity of evolved stars (e.g. Pasquini
et al. 2007, Mortier et al. 2013).

From the left panel of Fig.2 we can see that our present sample, as most of
the giant star samples searched for planets, is affected by B — V colour cut-
off which excludes low-log g stars with high-[Fe/H] and high-log g stars with
low metallicity. This selection bias might be the reason of the absence of the
correlation between occurrence of giant-planet planets and stellar metallicity
(Mortier et al. 2013). We suggest to use stars in a "cut-rectangle” in the
log g—|Fe/H] diagram to overcome the aforementioned issue, if an unbiased
sample is not available on hand.

All the stars in this sample have already been periodically observed over the last
years. Before a significant number of planets are detected, this sample can be
used as a homogeneous comparison sample to study planet occurrence around
glant stars.

References

Adibekyan, V. Z., Sousa, S. G., Santos, N. C., et al. 2012, A&A, 545, A32
Alves, S. Benamati, L., Santos, N. C., et al. 2014, A&A, submitted
Minchev, |., Chiappini, C., & Martig, M. 2013, A&A, 558, A9

Mortier, A., Santos, N. C., Sousa, S. G., et al. 2013, A&A, 557, A70
Pasquini, L., Dollinger, M. P., Weiss, A., et al. 2007, A&A, 473, 979

November 10-13, 2014

Gaia-ESO Survey Second Science Meeting



