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Thered giantsin NGC 6633 as seen with CoRoT,
HARPS and SOPHIE

Ennio Poretti, Philippe Mathias, Caroline Barban, FrezlBaudin, Andrea Miglio,
Josefina Montalban, Thierry Morel, and Benoit Mosser

Abstract The open cluster NGC 6633 was observed with CoRoT in 201liemd-s
taneous high-resolution spectroscopy was obtained w#tSthPHIE and HARPS
spectrographs. One of the four targets was not found to hesteclmember. For all
stars we provide estimates of the seismic and spectrospapacneters.

The CoRoT satellite (Convection, Rotation and planetamiﬁsml.
) observed the open cluster NGC 6633 in two long runsatiéal from April
2011 to September 2011 (LRc07 and LRc08 in the CoRoT schedille red giants
HD 170031 ¥=8.20), HD 170231\(=8.69), HD 170053\{=7.30), HD 170174
(V=8.31) and the B8-star HD 170200%5.70) were the five stars selected to be
observed in the asteroseismic channel. The Seismologiar@dr8ased Working
Group considered very challenging to perform simultaneadsal velocity mea-
surements to measure the amplitude of the radial velocitgtians of the solar-like
oscillations occurring in red giants.
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Fig. 1 Radial velocity mea-
surements of HD 170031 and
HD 170053 obtained with
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SOPHIE (black circles) and
HARPS (red circles).
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The spectroscopic runs with HARPS at European Southernr@iisey were
scheduled from June 23 to July 3, 2011 and from 15 to 20 Julyl ZDhe runs with
SOPHIE at Observatoire Haute Provence from May 26 to Jun@Hl,2and from
June 20 to July 1, 2011. Due to long exposure time requestaebtade the neces-
sary accuracies, only HD 170031 and HD 170053 could be iiMelgobserved at
both observatories. Figué 1 shows the radial velocity esiobtained from June 23
to July 1, 2011. Note that error bars are reported, but oftematiceable since they
have the same size of the points.

The double-site campaign clearly put in evidence the meiigqulic behaviours
of the radial velocity variation in both the well-sampledi rgiants. Peak-to-peak
amplitudes are 60 m$ for HD 170053 and 40 m's for HD 170031. The uncer-
tainty on a single measurementid ms 1. It also resulted that HD 170053, HD
170231, and HD 170174 have the same mean radial velocityrfdro28 kms 1),
while HD 170031 shows a completely different value (Eig-TH)e NGC 6633 radial
velocity is—25.43 kms* (Kharchenko et all, 2005) and therefore we can conclude
that, unlike the other three red giants, HD 170031 is not stelumember.

Table 1 Physical and seismic parameters of the red giants in NGC 6633

Star Vmax AV Tef logg [Fe/H] &

[uHZ] [pHZ] [K] [cgs] [kms™]
HD 170174 4456 4.17 5055 2.56 -0.07 1.58
HD 170053 9.18 1.09 4290 1.85 -0.03 1.68
HD 170231 66 5.33 5175 2.74 -0.03 1.49
HD 170031 39 3.87 4515  2.46 +0.04 141

The HARPS spectra were also used to accurately estimatedrtiaspheric pa-
rameters (effective temperaturgfTsurface gravity log g, metallicity [Fe/H], micro-
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turbulent velocityé) and the abundances of 16 chemical species in a self-censist
manner|(Morel et all, 2014), for both NGC 6633 targets aneémgalactic red gi-
ants. Moreover, the extensive photometric CoRoT timesesigoplied reliable es-
timates both for the frequency of the maximum oscillationvep (Vmax) and for

the large separatiom\{)). The atmospheric parameters could be obtained from the
seismic analyses, too (Talilk 1). The agreement is excedlerfitig[2 shows for the
surface gravities. In particular, note the smaller erroslud the seismic values.
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Fig. 2 Agreement between
log g values obtained from 2.0 - 7 —
seismic and spectroscopic
analyses. Red circles: red
giants belonging to NGC

6633; blue circle: HD 170031; 20 55 3.0 35
black circles: galactic red Spectroscopic log g
giants.

This study shows that spectroscopic and photometric datdbeacombined to
describe the pulsational scenario of red giants and, in tmake more complete
models of their atmospheres.
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