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The red giants in NGC 6633 as seen with CoRoT,
HARPS and SOPHIE

Ennio Poretti, Philippe Mathias, Caroline Barban, Frederic Baudin, Andrea Miglio,
Josefina Montalbán, Thierry Morel, and Benoit Mosser

Abstract The open cluster NGC 6633 was observed with CoRoT in 2011 and simul-
taneous high-resolution spectroscopy was obtained with the SOPHIE and HARPS
spectrographs. One of the four targets was not found to be a cluster member. For all
stars we provide estimates of the seismic and spectroscopicparameters.

The CoRoT satellite (Convection, Rotation and planetary Transits, Baglin et al.
2006) observed the open cluster NGC 6633 in two long runs allocated from April
2011 to September 2011 (LRc07 and LRc08 in the CoRoT schedule). The red giants
HD 170031 (V=8.20), HD 170231 (V=8.69), HD 170053 (V=7.30), HD 170174
(V=8.31) and the B8-star HD 170200 (V=5.70) were the five stars selected to be
observed in the asteroseismic channel. The Seismologic Ground-Based Working
Group considered very challenging to perform simultaneousradial velocity mea-
surements to measure the amplitude of the radial velocity variations 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
SOPHIE (black circles) and
HARPS (red circles).

The spectroscopic runs with HARPS at European Southern Observatory were
scheduled from June 23 to July 3, 2011 and from 15 to 20 July, 2011. The runs with
SOPHIE at Observatoire Haute Provence from May 26 to June 6, 2011, and from
June 20 to July 1, 2011. Due to long exposure time requested toprovide the neces-
sary accuracies, only HD 170031 and HD 170053 could be intensively observed at
both observatories. Figure 1 shows the radial velocity curves obtained from June 23
to July 1, 2011. Note that error bars are reported, but often not noticeable since they
have the same size of the points.

The double-site campaign clearly put in evidence the multiperiodic behaviours
of the radial velocity variation in both the well-sampled red giants. Peak-to-peak
amplitudes are 60 m s−1 for HD 170053 and 40 m s−1 for HD 170031. The uncer-
tainty on a single measurement is±1 m s−1. It also resulted that HD 170053, HD
170231, and HD 170174 have the same mean radial velocity (around−28 km s−1),
while HD 170031 shows a completely different value (Fig. 1).The NGC 6633 radial
velocity is−25.43 km s−1 (Kharchenko et al., 2005) and therefore we can conclude
that, unlike the other three red giants, HD 170031 is not a cluster member.

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

Star νmax ∆ν Teff log g [Fe/H] ξ
[µHz] [µHz] [K] [cgs] [km s−1]

HD 170174 44.56 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 1.41

The HARPS spectra were also used to accurately estimate the atmospheric pa-
rameters (effective temperature Teff, surface gravity log g, metallicity [Fe/H], micro-
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turbulent velocityξ ) and the abundances of 16 chemical species in a self-consistent
manner (Morel et al., 2014), for both NGC 6633 targets and other galactic red gi-
ants. Moreover, the extensive photometric CoRoT timeseries supplied reliable es-
timates both for the frequency of the maximum oscillation power (νmax) and for
the large separation (∆ν). The atmospheric parameters could be obtained from the
seismic analyses, too (Table 1). The agreement is excellent, as Fig. 2 shows for the
surface gravities. In particular, note the smaller error bars of the seismic values.

Fig. 2 Agreement between
log g values obtained from
seismic and spectroscopic
analyses. Red circles: red
giants belonging to NGC
6633; blue circle: HD 170031;
black circles: galactic red
giants.

This study shows that spectroscopic and photometric data can be combined to
describe the pulsational scenario of red giants and, in turn, make more complete
models of their atmospheres.
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