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ABSTRACT

Aims. We use kinematical and chemical properties of T®ROT stars to characterise the stellar populations of the Millgy\Wlisc

in three beams close the Galactic plane.

Methods. From the atmospheric parameters derived in Gazzano e0dl0)2vith theMATISSE algorithm, we derived stellar distances
using isochrones. Combining these data with proper matisesprovide the complete kinematical description of starshree
CoRoT fields. Finally, we used kinematical criteria to identifyetalactic populations in our sample and study their charstics,
particularly their chemistry.

Results. Comparing our kinematics with the Besan¢on Galactic magielshow that, within &, simulated and observed kinematical
distributions are in good agreement. We study the chatatitar of the thin disc, finding a correlation that is sigréfit at a value
of 2-0 between theV-velocity component and the metallicity for twofkdirent radial distance bins (8-9 kpc and 9-10 kpc; but
not for the most inner bin 7-8 kpc, probably because of theettainties in the abundances) which could be interpreteddisl
migration evidence. We also measured a radial metallicigignt value of-0.097 + 0.015 dex kpc! with giant stars, and-0.053+
0.015 dex kpclwith dwarfs. Finally, we identified metal-rich stars withqodiar high f/Fe] values in the directions pointing to the
inner part of the Galaxy. Applying the same methodology ® planet-hosting stars detected GgRoT shows that they mainly
belong to the thin disc population with normal chemical amgknatical properties.

Key words. Galaxy: stellar content, disk, structure, evolution, kiraics and dynamics

1. Introduction ing light curves for several thousand stars close to the cBala
. , . ) plane towards two diametrically opposed directions. Tioeeg
Understanding the history of the Milky Way requires a th@u 5 non-negligible by-product of this mission is the study h t
study of the Galactic populations. The structure and Cheyo$  Gajactic structure in the directions observedInRoT.
the Galactic thin and thick discs have already been extelysiv o . )
studied; however, most of these studies are either limaetie To prepare and support this mission, massive spectroscopic
close solar neighbourhood (the closest 1 kpttiende Prieto Observations have been performed, resulting in good poecis
201Q Holmberg et al. 20022007 Reid et al. 2007Nordstrom radial velocities for 1534_:0ROT targgts Loelllet et al. 2008.
et al. 2003, they explore in more detail some specific Galactigurthermore, atmospheric parameteis, effective temperature
directions Gilmore et al. 2002Kordopatis et al. 201por they ( Ter), surface gravity (logy), global metallicity ([MH]), and
are devoted to the study of the Galactic thick diBelzing & @—€lements abundancesg(Fe]), have been determined with the
Bensby 2009 Veltz et al. 2008 Soubiran et al. 20082003 MATISSE algorithm for 1227COROT targets in three of the di-
Siebert et al. 2003 These dferent studies have improved oufr€ctions observed by the satellit®4zzano et al. 2030These
knowledge of the dferent Galactic components in the solaflata represent a good opportunity to identify and chariseter

vicinity but we are far from completely understanding thevero the diferent stellar populations composing these Corot Fields,
the whole Galaxy. to explore the Galactic structure and chemistry in thesecdir

The advent of GaiaMlignard 2005 will strongly constrain tions, and to explore radial metallicity and abundanceigrad.
the structure and composition of the Milky Way because kine- The previous analysis bgazzano et al(201Q hereafter
matical and chemical properties will be measured for milio Paper ) aimed at demonstrating the ability to perform robust
of stars. Before Gaia, several large-scale surveys, suRAEE automated spectral classification. In the present papeexwe
(Steinmetz et al. 200@nd the Gaia-ESO Surveg{more etal. tend the characterisation of the stellar populations ieeghof
2012), are collecting data about the Galaxy, helping us to préhe CoRoT fields by combining kinematical and atmospheric pa-
pare to exploit the Gaia results. On the other hand GbRoT rameters. In Sec®, we recall some properties of the three ob-
(Convection Rotation and planetary Transits) mission llect  served samples and present the kinematics analysis. InFect

we compare and validate our results with the Besan¢on Galac

Send offprint requests to: Patrick de Laverny, e-mailaverny@oca.eu Model Robin etal. 2008 In Sect4, we separate and discuss the
* Tables 2 and 3 are only available in electronic form at th¥arious stellar populations identified in our spectroscagaim-

CDS via anonymous ftp to cdsarc.u-strashg.fr (130.795)28: via ple. The properties of the thin disc are analysed in Sedtve

httpy/cdsweb.u-strasbg/fgi-birygcat?JA+A/ also suspect the presence of a peculiar population withdrgh
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non-standardd/Fe] values and rather high metallicities, whichmore than three years later, wh€RoT was in operation. In

is presented in Sec6. The impacts of our study in terms ofboth cases, the observations aimed at both performing atecur
planet population in thesBoRoT fields are discussed in Seét. Doppler measurements and checking and improving the spectr
Lastly, we give our conclusions in Seét. classification of stars in th€oRoT exoplanet fields. The spec-
tral classification of all the stars within the range of magdeés
L . observable by oRoT was mandatory to identify dwarfs and gi-
2. Stellar properties in the targeted Galactic ants and to further prepare the targets to be selectedd@oT

directions observations in the exoplanet fields. Once the light curves a
analysed, it is also useful to help the screening out of irans
ing systems stellar in origin. Prior to the launch, the eatarof
We used the samples @oRoT/Exoplanet targets analysed inspectral types and luminosity classes has been carriecasatb
Paper | These stars are located in three of @RoT/Exoplanet on photometric data from both dedicated ground-based edser
fields, namely thd.ong Run Anticentre 01 (LRa01), the Long tions and existing catalogueB€leuil et al. 2009 This allowed
Run Centre 01 (LRcO1), and theShort Run Centre 01 (SRc01). to build theCoRoT input cataloguek-xo-Dat, which provides for
These observations contain relatively bright stais € 15, all stars within the potential exoplanet fields of the missitne
2MASS filter system, se€utri et al. 2003 located close to the astrometry, magnitudes inf€&érent bands in the visible and near-
Galactic plane towards thidonoceros (LRa01) and theAquila IR, the spectral type, and luminosity class as estimated fre
(LRcO1 & SRcO01) constellations. photometry. For our two spectroscopy campaigns, we used sim
ilar criteria to select our targets in a givEhAMESGIRAFFE
field, based on this input catalogue. As presented in detail i
Paper land Loeillet et al. (2009, the highest priorities were
given to bright F,G, K, and M-dwarfs and subgiants with’a
magnitude less than 15.0 in order to ensure that a signabite
ratio decent enough could be reached. The angular sepabatio
tween stars for the positioning of fibers within the field owi
of the spectrograph imposes additional constrains thatimeq
not using too strict selection criteria. As a very last gtiomwe
thus allow the selection of any type of star fainter than niagn
tude 15.0inr’.

The properties of our targets in the three directions are
summarised in Tablé. Figure 1 shows the distributions id-
magnitude of the observed stars and how they compare to the
overall stellar population in eacBioRoT field. It is clear that
our sample represents a very small fraction of the total pop-

] ulation in a given field. This is due to the limited number of
LRaOf oo ] FLAMESGIRAFFE fields we could observe in spectroscopy

2.1. Galactic directions studied

Normalised counts

LReO! — ] during the nights that were allocated to our programmesgalon
s0f- SRe01 4 with the observation strategy. The percentage of targetsiwe

served depends on the field as the stellar populatidfer diom
one region to another. WhileRc01 andLRa01 which were se-
lected as prime fields for théoRoT exoplanet programme, are
densely populated and present an homogeneous stellatyjensi
the SRc01 whose selection was driven by tleRoT asteroseis-
] mology programme, is poorly populated and very inhomoge-
T ] neous, with regions of the fieldfacted by a strong extinction.
| ] This explains why our spectroscopic targets in 8Re01 are

‘ ] more concentrated toward bright stars. In contrast, thegmer
age of spectroscopic targetsliRcOl andLRa01 is distributed
8 9 70 17 12 13 14 better over the magnitude range, the lowest percentad&firl
being due to a much higher stellar counts in this region, com-

Fig. 1. Properties of stars analysed in this study in each of tﬁ)gred toLRa01.

three pointing directiondop : Distribution of theJ magnitudes

of the spectroscopic sample normalised to the total numberx2. Atmospheric and chemical stellar properties

targets ;Bottom : Distribution of theJ magnitudes of our spec- , ,

troscopic targets given in percentage of the overall pajmia N Paper)we used thé4ATISSE algorithm Recio-Blanco et al.
in the correspondingCoRoT/exoplanet field. The red dotted-2008 to derive stellar atmospheric parameters, the efec-

dashed representsRa0l stars, the blue solid line stands forfive temperature (&), the surface gravity (log), the over-

LRcO1 stars, andSRc01 is shown with a long-dashed green line@!! metallicity ([M/H]), and thea—enhancement with respect to
iron ([a/Fe]), for 1227 stars from theFELAMES spectra in the

HR9B configuration. These parameters affected by several

As presented iPaper ) the targets were observed during twaources of uncertainty. Thiaternal uncertainty is the numerical
different campaigns with slightly fierent observation strate-uncertainty only due to observational noise in the speath a
gies. The first campaign took place in January 2005, which_is
before the launch o€oRoT, while the second one was done ! we considered O, Ne, Mg, Si, S, Ar, Ca, and Tuaslements

% of spectroscopic targets per square degree
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Table 1. Properties of the three Galactic directions studied. The distributions of théotal uncertainty for the four param-
eters are presented in Fig. The largesexternal uncertainties
CoRoT field  Nrotsas Nes  1() b () 3 are found for the metal-poor giant cool stars (8% of the whole
sample, 79 stars with a median SNR of 25), for which we esti-
'I:E"é‘gi ggg ‘Z‘gg 23172;52 ‘%g [g-; f ii-g] matedtotal uncertainties of or,, ~ 244 K, 7og g ~ 0.382 dex,
RO 215 64 368 -_12 E9:0 13:8} om/my = 0.156 dex, andriy/re) ~ 0.06 dex. For the majority of
Tot. Sample 1227 754 - . [8.7:146] the sample, with a median SNR of 23, ttotal uncertainty in

the determination of atmospheric parameters+g ~ 125 K,
Notes. The columns contain th@oRoT field names, the number of starsoriog g =~ 0.26 dex,opmH; = 0.17 dex, antrjq/re) = 0.1 dex.
with MATISSE atmospheric parameters, good kinematics parameteThis approach, even if pessimistic, is the safest one beoaas
and correct SNR spectra (Final Sample, see Sect. 2), the @@antic  try not to neglect any source of uncertainty. @utal uncertain-

longitude and latitude, and themagnitude range. ties may be overestimated because we assumed the litepature
rameters to be perfect whereas each measurement has &ssocia
500 ‘ ‘ ‘ 400 ‘ ‘ ‘ ‘ uncertainties, and significantftBrences can be found between
aoof E different parameter estimations performed lfjedent authors.

To further test the consistency between thesferint
sources of uncertainty, we added Gaussian noise to theapéct
the SN sample and recalculated the atmospheric parameters at

300 F |

Counts

200 E|

ook FTYY 1 the signal-to-noise ratios 50, 30, 20, 10, and 5. At everyadig
L L to-noise ratio, the @\ values of the ¢/Fe] are recovered within

s 150 200 250 e e T om o o thetotal uncertainty. No correlation in the uncertainties with the
100 O I . T L] ‘ observed stellar parameters was noticed. As far as thecttieair

correlations are concerned, F&2 shows the error ellipses for
] a set of synthetic spectra, as defined and computed in $ect.
s00f 7 taking the total uncertainty into account. The correlagishown

in this figure confirm the results already shownHaper Ithat
the error ellipses are very small.

Counts
2
=3
S
T
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lum) [dex] % asrel [dex]
: e . To estimate the distance of the stars in our sample, we calcu-
E'%ezr'iE'ﬁ:gfﬂg&g;g?gﬂﬁleusrzﬁzriféngofgg_}hgt;?:r.ﬁ:g;r lated their absolute magnitude from the atmospheric parame
urr)mertaigties in 3 and logg distributions correspoﬁd to thcg-ters derived bMATISSE. For that purpose, we used tmix2
few (10%) metal-poor cool giant stars of the sample Whomterpolatlon code to generate a set of Yonsei-Yale isaus0
SNR ranges from 10 to~ 130 ’ fBemarque et al. 20040 derive the absolute visual magni-
' tude (My) following the procedure proposed Bwitter et al.
(2010 and implemented bi¢ordopatis et al(2011ab). We note
that the Yonsei-Yale isochrones do not include any evahatig
the MATISSE method. This was estimated Raper Ito analyse phase after the Red Giant Branch (RGB), in particular the Red
using MATISSE a grid of interpolated theoretical spectra withClump (RC) where some of our stars may be lying. Neverthgless
various signal-to-noise ratios per pixel (SNR). This utaiety we insist that this lack does not have any influence on the de-
corresponds to the self consistency of the parameter d#timarived stellar distances of our pipeline. Indeed, given theeu-
procedure and how it isfiected by noise. Itis dlierent from the tainties in Ter and logg (140 K and 0.27 dex, respectively, see
relative uncertainty for which other sources of uncertainty haveaper 1), we are not able to reliably distinguish the RGB fthen
to be taken into account (for instance, uncertainty in tineoat RC stars. Nevertheless, we did the exercice of selectingtéine
spheric parameters induced by radial velocity unceresntiad with 4 500<T <5000 K and 2.&log g< 3.0 (less than 100 stars
normalisation, and other purely instrumental issuesPdper | of the total sample) and modified their absolute J-magnitade
we used the multiple observations of fifty stars to evaluli® t meet the one given b@irardi & Salaris(2001) of M;=-0.8 mag
source of uncertainty. Finally, by comparing our atmoshea-  (for solar metallicity stars). We then reprocessed theeatial-
rameters with several reference libraries, we can estiareé®-  ysis, and no radical changes have been noticed in the vglocit
ternal source of uncertainty. distributions or in the metallicity distributions of Tab% One
In the present study, we estimated tbxernal uncertainty. of the reasons for that is the relatively small number ofsstar
To that purpose, we used the same reference stars samplecaserned, and the pipeline we used roughly obtain the good a
in Paper | This sample is composed of the 118 stars from tlewlute magnitudes for half of these stars. In addition, vealie
Elodie 3.1 library Prugniel et al. 200) the 90 stars from the that the tests done on synthetic data from the Besanconlmode
S*N study @llende Prieto et al. 2004and the 39 giant stars did not show any particular distance bias for any type of, star
from the study bysantos et a2009. We separated these referin particular the RC stars. On the other hand, the inteestal-
ence stars sample into eight subsamples. Each of the thmee atsorption cannot be neglected because our pointing directioe
spheric parameters ranges was divided in two narrower sgangdose to the Galactic plane. To estimate this absorptiorgate
at Teg = 5500 K, logg = 3.5 dex, and [lyH] = —0.36 dex. To culated the expected unreddened colours for our sampim, fro
ensure the reliability of our uncertainty estimate, we t@k the atmospheric parameters derivedNOXTISSE and the Tg-
ery source of uncertainty into account, and calculateddts®é 2MASS colour calibration oGonzalez Hernandez & Bonifacio
uncertainties, adding quadratically timsernal, relative (both re-  (2009. We inverted their Eq. (10), keeping the only physical so-
ported inPaper ), andexternal uncertainties. lution. We used theJ - Ks) colour for the extinction estimate,
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Fig.4. a) Distance distribution of th€oRoT stars. b) Relative
—0.4 s . ‘ ‘ s uncertainty on the distance estimation as a function of tke d
e N tance pottom). The dotted line represents the 50% threshold. c)

Comparison of our distance estimate with parallaxes fosfie

Fig.3. Error ellipses computed as theffdrence between the Sample fllende Prieto et al. 2004Note that the uncertainty on

input and the derived parameters of our pipeline, for theogetthe distance determination from parallaxes is about 1%cd@en

2,000 spectra of Sect, with SNR~ 10. These figures illustrate Not always represented).

the extent of the correlation of the uncertainties in ouapzater

derivations. The 2-dimensional histograms have been rodxdai

by binning by 16 K in &ective temperature, 0.025 dex in log When dealing with distances, it is instructive to examine th

and 0.016 dex in [IVH]. The isocontours are for 2, 5, 15 and 3Gelative uncertainty distribution. Figuréb) presents the rela-

stars tive uncertainty on the stellar distance as a function ofdise
tance. It shows that the typical uncertainty on the steliar d
tance is~ 30%. Only ~ 7% of the stars show uncertainty

and Cardelli et al.(1989 calibrations to transform colour ex-greater than 50%, and they have been discarded in what fallow

cess into absorption. The stellar distand@} \ere then calcu- Furthermore, we checked our distance determination by eomp

lated from the absolute and apparent magnitudes id thend. ing it with HIPPARCOS parallaxe®erryman & ESA 199)/for

Gonzalez Hernandez & Bonifac{@009 give a validity domain the stars in the ® sample (Fig4-b)

for applying their calibrations as a function of thefT[M/H], We used the atmospheric parameters givePeper land the

and colours. We rejected 114 stars that do not match theit-valprocedure described28 for computing thetotal uncertainty,

ity domain. We propagated therluncertainties at every step ofassuming arinternal uncertainty ofor,, = 50 K, oiog g =

the procedure ensuring a reliable estimate of the totaltmiogy  0.08 dex,om/y; = 0.05 dex, ando,re) = 0.02 dex (cor-

on the stellar distance. The resultibg My, (V — J)o, (J— Ks)o  responding to SNR20, seePaper ). The correlation between

andA; are reported in Tabl2 (electronic form). the two distance determinations is 0.88, and no bias is tetec

Figure4-a) shows the distribution of the stellar distance fofo,.p = 1.3 pc), which validates our procedure. We therefore

the whole analysed sample. The vast majority is locatedinvithconclude that our stellar distance estimate is realistie &fgo

2 kpc from the Sun. Note that the distribution is not symmetote that no tests could be done on datasets of observedtdista

ric, presenting a tail towards further distances, up to 6. kpgiant stars with known parallaxes, because no spectra ¢f suc
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stars exist in the wavelength domain and at the resolutionvatterek = 4.74047 kms?, and {u, up) are the true proper mo-
which we observed. Nevertheless, tests done in syntheditrsp tions, i.e. not projected on the sky. For that purpose, we con-
(see Sect3) have shown that we recover properly the distanceerted the proper motiong:{, us) of the Roeser et al(2010

for this kind of stars, even at a SNRO. catalogue into the Galactic coordinates system by usingsila
cal relations, ¢, = 12'49" 6, = 27.4°) as the equatorial co-
ordinates of the Galactic pole ahgl = 123° as the origin of
longitudes.

The kinematical data needed for the current study are the We remind the reader that in our convention theveloc-
barycentric radial velocity \(a, measured by oeillet et al. Ity is directed towards the Galactic centre, tetowards the
2008 Gazzano et al. 20)@nd the proper motiongi(, un) where Galactic rotation direction, and th& up toyvards the. Galactllc
| and b are the Galactic longitude and latitude, respectivel§Orth pole. We propagated therluncertainties estimated in
The proper motions were extracted from the PPMXL catalog{fa€ Previous sections on the space velocity componentshend t
(Roeser et al. 2000 These authors showed that the UCAC&alactocentric coordinates. Clearly, the dominant soafae-
(Zacharias et al. 203@roper motions are less reliable norther§ertainty is the stellar distance, compared to the radilove
thans = —20°, which is the case for our observations, and they @nd the proper motions. All these quantities are preseitt
uncertainties are generally low ¢, >~ 4 masyr?). The cross- 1able3.
match of the initial 1227 stars froBazzano et al(2010 with
the PPMXL catalogue resulted in a sample of 1074 stiags,
~87% of the initial sample described in TaldleWe removed all
the stars with high uncertainties on the proper motion¥ 10 We used the Besangon Galactic model (hereafter BGM, see
mas yr) and, followingRoeser et a(2010 recommendations, Robin et al. 200Bto simulate the three pointing directions de-
we also removed very high proper motion stars ¢r u; > 150 scribed in Sect2. These simulations allowed us to test our ob-
mas yr') and stars having too few observations in the PPMXgervations in the context of the canonical scenario for Gala
catalogue (kbs < 3). We also removed from our sample all starstructure and chemistry. Besides, by comparing our obbtgsa
with an uncertainty in radial velocity greater than 1 krh&he to the simulation results, we can check that the observaitse
average uncertainty being ov,, >~ 0.3 kms?). This cri- lection biases are correctly taken into account.
terium on the radial velocity is important not only in orderget For each given field, we performed a BGM request with the
small uncertainties on the derived heliocentric velosifsee be- faint limit in J magnitude, the mean Galactic longitude and lat-
low), but also to derive reliable atmospheric parametemrnfihe itude, a solid angle of five square degrees, which is comlgatib
stellar spectra, hence good estimations of the distanceésetl, with the size of eacRLAMES pointing direction, and no extinc-
as shown inGazzano et al(2010), for errors larger than half a tion law. Each request provides a sample of simulated stitins w
pixel on the Doppler correction of the spectra, the derratif their intrinsic properties (absolute magnitudgeetive tempera-
the stellar atmospheric parameters degrades. ture, gravity, age, metallicity [F7El], U,V,W velocities computed
Finally, to interpret our results and characterise thdastel without uncertainties), and the corresponding obsergaap-
populations in these Galactic directions, we need to clgan parent magnitude, colours, proper motion, radial velodtyg-
our sample by introducing a cut in SNR. For that purpose, vi@nce to the Sun, and interstellar extinction).
did not consider all the spectra with SNR10 in the following The extinction being poorly constrained in the Galactic
because their atmospheric parameters might be less eeliaplane, we decided to appéyposteriori to the BGM stars an ex-
and because for these amounts of noise the correlationarseritinction law fitted to our data. We chose to model the extorcti
might become considerable. This SNR cut removes 25% of th fitting
total initial sample of 1227 stars. Combined with the pregig

2.4. Velocity components

3. Comparisons with the Besan¢on Galactic model

cited quality criteria, the final sample results in 754 stafd =&+ dexpD —b) @)
corresponding to- 62% of the initial samplei.e. 404 stars in

LRa01, 286 stars in.Rc01, and 64 stars iiBRc0O1 (see Table 1). e A T

The combination of stellar distances and coordinates allow
us to calculate the Cartesian coordinates of our sampls star
whose origin is at the centre of the Galaxy:

Xec = Xo — X = Xo — Dcosbcosl 1) <o
Yec = Yo - Y =Yg — Dcosbsinl (2)
Zoc = Zo—2Z =25+ Dsinb (3)

whereXy =~ 8.5 kpc, Yo ~ 0 kpc,Zo = 15 pc, and X, Y, Z) are
the heliocentric coordinates. We also computed the cooresp
ing space velocity components relative to the local stathdér Ll E e
rest o 1 2 3 4 5
D (kpc)

U = Vragcosbcosl — kDpp cosl sinb — kDy sinlcosb  (4)  Fig 5. perived extinction law (red line) from the calculated ab-
V = Vjagcosbsinl — kDyy, sinl sinb + kDy cosl cosb (5) sorptions and distances in thRa01 direction. The typical error
W = ViagSinb + kDuy, cosb (6) baris represented for 500 pc, 1 kpc, 2 kpc, and 4 kpc.
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whereD is the stellar distance amdl; is the absorption in the
J band (both presented in Tab®. The resultinga, b, ¢, and 10000 £
d codficients are given in Tablé for each field. As boundary 5
conditions, we forced these laws to be null at zero distande a
equal to theSchlegel et al(1998 values of the absorption at
very large distances. Figufeillustrates this fit in theLRa01
direction.

1000

D MATISSE (pc)

Table 4. Adopted coéicients for the fit of the assumed extinc- i
tion law applied to the BGM data and number of simulated stars : r
in the BGM. - ¥

a b c d Nb BGM

LRa01 0.671 0.850 -0.358 -1.569 26763
LRcO1 0.380 1205 -3.348 -1.155 100352
SRec01 2430 -0314 -0472 -1516 397730

80

To compare our sample to the BGM, we need to take the ob-__ 4,
servational selection criteria into account by biasingheaGM
reguest on which we applied our extinction law. This cossist
reproducing the distributions of the infrared colodrKs) and
magnitude] (shown in Fig.1). This procedure is statistically ro-
bust for each of the three fields since the BGM requests aontai
a suficient enough number of stars (0%, see Tabl&). 20

40

Fraction (%
—— 77—
AN S SN AN R N Y NN ST NN NN

3.1. Self-consistency check of the distance calculation 0
method

We took advantage of the BGM request in 1Rc01 direction
to test our stellar distance estimates, derived from thera@ba- Fig. 8. a) Derived distances from tiATISSE parameters using
tion of atmospheric parameters, using simuldEeAMESspec- the interpolated theoretical spectra having a SNR equaDto 1
tra. To that purpose, we selected 2000 stars randomly in thisrsus the distance computed by the BGM. b) Quantiles of the
simulated sample and interpolated the corresponding ¢fieorelative diference between our stellar distances and the BGM
ical spectra, from the grid used for the learning phase ofes.

MATISSE (seePaper ), hence with the same observational set-

ting (wavelength range and resolving power) as our obseryv, e : i -
specira (see Fig left panel). We added gaussian noise o the&%elzc(:fga?:)mles does noftact the final positions or velocities (see
synthetic spectra and analysed them WtATISSE in the same B

way as our observationPéper ). At SNR=10, we obtained the

HR diagram presented in the right hand part of Figwhich 3.2. Stellar distance distributions comparison

is not distorted but only scattered. The agreement between &omparison of our stellar distance distributions with #hpse-

input and recovered diagrams is very good. g . ) e
To study the uncertainty on the retrieved stellar paramete?'Cted by the BGM is an important verification to understand

; ; hich regions of the Galaxy were observed and how our selec-
mtrc_)duced bYMATISSE, we ce}lculated the bias and standard d%\!on biasglimits the interpre>t/ati0n of these data. We, tfars
viation for eV eral comblnat_lons of the stellar parame(se H ied to estimate theffects of the parameter uncertain’ties onthe
E]g. 0. Thefb|as 'S systerpaﬂcally vefry sn:jall ?nd I0\f/yr?nr thalnt og‘fstance distributions. For that purpose, we conside@dey-
ufé):rrtzli?]? ?rr] ;ngrg%i; iﬁltr)fé Vv\v/ieﬂe?uenr J\?hlée:tgr: d ;g % e By star of the sample, that its distance can be represegtad b
viation of t)rqe three parampeters depenF()js strongly on flleeteve Gaussian distribution centred on the derived distance sero

o d is the uncertainty on its stellar distan . We then performed
temperature and the metallicity: cool and metal-rich gtaesent 2000 Monte-Ca>r/I0 realisations by raf:(?gmly pickingdisﬂmm
lower o values than hot and metal-poor stars.

Applying the entire procedure described in S&c, we thus this distribution and we estimated a mean distribution,amdr-
conclude that our procedure does not introduce any intbiaal ror bar associated to every bin. To apply the same procedure o

. S . e BGM simulated stellar distances, which are providethwit
in the determination of stellar distances, even at low Sm’rfim associated uncertainties, we added, for all the statisea

(@)
[av]
S
(@]
(o)
—
(@}

AD (%)

illustrated in Fig.8. We also checked that, given the derive . : .
distances with our pipeline and the BGM proper motions arg" 290 Pc, an uncertainty that was fitted on our data with a
inear regression (Figl-b)

radial velocities, we are able to perfectly recover the eigjo
components\, V,; W) with Egs.4-6. This ensures good con-, — 04525 — 99.32, (8)
sistency between our results and BGM simulations. We insist

that this test complements Se2t3, since it also shows that ourwhich is an upper limit of the uncertainty on the stellar aliste.
pipeline derives accurate distances for the distant gtand and The comparison of the distribution of the stellar distance
that the mild correlation in the derived atmospheric patame showed that we also had to bias the BGM requests according
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to the luminosity classes, as could be expected given the sdmm those assumed when building the observed and simulated
ple selection criteria outlined in Sec. 2. We preferred e e  (BGM1) samples but also to the stellar extinction laws weduse
spectroscopic surface gravity since it is the parameterctyr because they were rather poorly constrained.

derived withMATISSE, with a bin size corresponding to a lu-
minosity class size,e. 1.0 dex?. We therefore constrained the4 Identifving the stell lati in th
BGM distributions of magnitudéd, colour J — Ks) and surface ™ en |fy|ng € steflar popufations in the
gravity to be identical to the observed ones. This indeedemak COROT fields

the distance distributions more compatible. The resultiisgi- Depending on the observed Galactic direction, any linegfitsi
butions are presented in Fig.We refer to this simulated samplemight contain a mixing of the dierent stellar populations (thin
as BGM1 sample hereafter. The agreementis good in all threegsc thick disc, halo, and bulge). To properly interpres tb-
rections, but it seems that we observed closer stars thditfed goryed data, we need to identify and analyse theflereit
by the BGM. We should, however, point out that this assumes,gar populations separately. Figuté-a) shows the height

correct extinction law, which is dicult to test, particularly in 1 the Galactic plane of symmetry ) as a function of the
the SRc01 direction where dferential absorption is noted. The

observations and BGM1 distance distributions agree wlhin Galactocentric radiuRee = /X&: + Y&c)- Since our observa-
When building the metallicity distributions for our sampletions are very close to the Galactic plane, we expect our Eamp
and the BGM one (see Fid.0), we noted that the shape ando be mainly composed of thin disc stars. However/tRe01 di-
agreement with the BGML1 distributions depend strongly @n thection is very likely to be contaminated by other Galacbpp-
biasing in luminosity class, hence on the distance didiobu lations, since it goes down to 6 kpc below the Galactic plaee (
of the observations. Subsequently, our metallicity distibns Fig. 12-a). We also hypothesised in the previous section that the
agree with the BGML1 distributions withirv3and this is strongly differences between the BGM1 and the observed velocity com-
correlated with the distance distribution. We concludeftbese ponents distributions could be due to @elient mix of stellar
comparisons that it is indeed mandatory to simulate prgglee populations. To confirm this, we took advantage of the BGM1
selection biases according to the luminosity classesedimey simulations described in the previous section. We useddke a
have a direct impact on the observed distance. flag given by the BGM1 to diierentiate thin disc, thick disc, and
halo stars (see Tab. 6). The results are summarised in Table
(the first three lines with the age flag). According to the BGM1
two of theCoRoT fields are mainly composed of thin-disc stars

To build statistically relevant distributions for the veity com-  (~95%) but theLRcO1 direction indeed contains a non negligi-
ponents, we applied the same procedure as described apdgeamount (17%) of thick-disc stars. None of the fields stioul
for the stellar distance distributions (2000 Monte-Cadalisa- contain halo stars following BGM1.

tions). We propagated the uncertainty on the distance ibestcr

In se%t|on2.3and w:lalso assumed a typical uncertainty of 4MaShies. Age criteria associated with theftiirent stellar popu-
year-, a}nd 0.3 kms, for the proper motion and radial veIOC|ty,Iations in the BGM model

respectively, in agreement with the values found for our-sam
ple (see sectio2.4). We also performed other requests to the
Besancon Galatic model towards th&elient studied directions
taking the uncertainties we have in our data into accounenTh
we applied the same procedure to build the distribution néki
matical parameters for BGM1 simulated stars without adjgst

any lc_)las of the BGM simulations. . _ One independent way to identify the stellar populationsis t
Figure1lillustrates the comparison of the velocity compog ply the procedure described Bgnshby et al(2005 to BGM1

nents for our observations with the BGM1 simulated data. FQFr)nuIations. This procedure combines the three Galactiacve

each distribution in Figll, we adjusted a Gaussian functloqty components to build a probability for a given star to bgjo

and reported the mean value and standard QeV|at|0n in 'Eablqo a given population. We checked that the Galactic rotatien

The shape of BGM1 and the observed velocity components digains close to the solar one for the mean distances covered by

tributions agree within 3. Few cases of discrepancy larger thag,, sample. We used only the three basic Galactic components

30 can, however, be noted. One source Qf 'ghese dls_crepanmet%Hﬁ] disc, thick disc, and halo) and we assessed those giaipn

the distance scale that does not agree withira8d which has a 5 gne population if the probability (defined in B3} is ten times

directimpact on th&V velocity component. Thisfiectis indeed pjgner than the two others, which is a very strict criteridhe

slightly alleviated in thesRc01 direction where the agreement Onyegits shown in Tabl@ (three middle lines), are consistent with

the stellar distances is better for the closest stars, whiptesent o age flag given by BGM, although fewer thick disc starsé th

the majority of this sample. The other noticeabletence is for | rR-01 direction are identified.

theV component in th&RcO1 direction. It could be due to little The adopted kinematic criteria aggnsby et al. 2005

statistics numbers in this direction. Velocity dispersiare in

good agreement for the three directions. Ulsr  (Visr— Vagym® Wier

3.3. Velocity components

Thindisc  0to 10 Gyr
Thick disc > 10 Gyr
Halo

As a conclusion, the agreement (withigr)3etween our de- P=X-k-exp|- 202 252 T o2 ) ©)
. ; : : ; U v w
rived kinematic parameters and those simulated with the BGM o ) ]
validates our approach and the results we achieved on the whereP is eitherthinD, thickD, or H, and
served sample. The smallfiirences we pointed out mightk 1 10
be due to the presence of stellar populations that couférdi K = m (10)

2 We note that dferent gravity bins have been tested (0.75, 1.2%5 the normalisation factoery, ov, ow are the characteristics
1.5 dex) with no significant changes in the results that agegnted.  dispersion velocitiesVasymis the asymmetric drift; anX is the
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Table 7. Galactic population repartition in the BGM1 biasedve stress that, whereas the BGM assumes a variation in the kin
simulations. matics with the galactocentric distance, no particulanstrifjent
of the velocity ellipsoid is needed for the spanned distatcee-
Thindisc Thick disc  Halo trieve the properties of each simulated population. N&edess,
imposing the same kinematics as in the solar neighbourharod f

LRa01 BGM1 age 962/0 42/0 02/0 the thick disc and the halo at such distances might not bisreal
LRcO1 BGM1 age 82% 1% 1% tic, so would at least bias our results kinematically. Thithius
SRc01 BGML1 age 95% 5% 0% . :

another reason for not analysing these two galactic strestu
LRa01 BGM1 kine. 87.7% 2.6% 0.0% Finally, to measure the properties of the thin disc, we used
LRc01 BGM1 kine. 76.0% 6.2% 0.5% a simulation of 500 Monte-Carlo realisations, for which die
SRc01 BGM1 kine. 86.1% 3.6% 0.0% served stellar velocities were drawn from a normal distiiu
LRa01 OBS. kine. 58% 18% 0.3% around their measured value and with a standard deviatiaal eq
LRcO1 OBS. kine. 48% 20% 5% to the assigned uncertainty on the measurement. For each of
SRc01 OBS. kine. 82% 2.4% 0.0% the realisations, the kinematical criteria have been egpind

a membership for each star has been associated, as describec
Notes. “age” or “kine” correspond to the method used to separate tfgeviously (Fig.12-b to e, show the results for one particular
stellar populations: “age” is related to the age flag retdrbg the realisation: the one with the exact measured values). Treme
BGM1 and “kine” denotes classifications based on Besisby et al. kinematics, gradients and metallicities were then esthdor
(2009 method using velocity components. For the kinematicalltes each realisation, by fitting a Gaussian to the derived hisiog.
the sum of the three component does not reach 100% becasse it he values presented in Table(bottom three lines) represent
probabilistic way to disentangle the stellar populaticrs some stars e mean proportion of each population after the Monte<Carl
have intermediate kinematical parameters. simulation. As expected, the three directions are mainip-co
posed of thin disc stars. TH&RcO1 direction is the most con-
fraction of observed stars in the solar neighbourhood tggtn  Sistent one with the BGM1 because it is almost entirely com-
to each population. posed of thin disc stars. As a result, théfeliences observed
in the stellar distance and the velocity component distioins

From the BGM age information, we search for misclassifig@" the SRc01 are probably due to the assumed extinction laws,
stars using kinematical criteria. Indeed our identificatid the and the small statistics numbers. TkRea01 direction contains

stellar populations depends on kinematics criteria alang,not more thick disc stars than predicted by the BGM1, which could
on chemical information. Besides this, the procedure isthas?e one of the sources of thefidirences between the BGM1 and
on solar neighbourhood data, so by applying it to our staes, WUr observations. These two directioi@¢01 andLRa01) are
assume that these kinematical properties are also valfuoiar therefore both mainly composed of thin disc stars with a very
solar neighbourhood3ensby et al. 201)bBensby & Feltzing Negligible amount of thick disc and no halo stars. Finalhg t
(2010 show that these kinematical criteria could introduce sig?—RCOl field, however, contains a weaker thin disc contribution.
nificant mixing in the identified stellar populations, buhits the Tt iS the most mixed one and may be slightly richer in terms
advantage of not imposing arpriori on their chemical proper- Of thick disc stars than expected by the BGM1 simulations, al
ties. though we cannot exclude that this excess thick disc pdpulat
Applying these kinematics criteria to the BGM1 simulatipndS made up of misclassified thin disc stars. Indeed, as mboue
we found that thin disc stars are not contaminated by any @ the analysis of the BGM1 simulated stars, although lgtie
the two other populations. However, about 20% of the sinedlat"0r On the classification is expected for stars attributetiédhin
stars classified as thick disc members inltRa01 direction are disc population, the misclassification is expected to badidor
actually thin disc stars. This contamination of the thickodpop-  the thick disc stars, with a significant fraction of them togtinin
ulation by thin disc stars is negligible {%) in theSRcO1 direc-  disc stars. It is also probable that there are very few thisk d
tion and goes up t850% in theLRcO1 direction. Finally, the Stars msclassnﬁgd as thln.dISC_ ones since our targetedtigala
halo population actually comprised.0% of thick disc stars and directions contain fewer thick disc members. .
~20% of thin disc stars in theRc01 direction. The halois very  All these remarks show that it would be safer to disentangle
poorly represented in all of the simulated samples, shottiag these stellar populations before any study devoted to theltbc
this population can be ignored altogether in the interpiiaof IN these fields. These results are expected from the respecti
our observed samples. For that reason, we decided in what f§f@nZgc and the distance range of these fields (see#ig) and
lows to only characterise the chemo-dynamical properfigiseo could explain the small dierences between the space velocity
thin disc, since obtaining a clean sample of the other coreptsn components illustrated in Fi§, 11 and Tables.
is questionable and could lead to misleading results. litiadd

5. Properties of the thin disc

Table 8. Characteristic velocity dispersiotr(, v, andow) of  According to the strict kinematics criteria and the Monte-
the thin, thick disc, and halo for the equatid).(Vasymis the  Carlo simulations described in the previous section (Inotod

asymmetric drift an the fraction we chose. Table7), there are on average 240 thin disc stars out of 404 stars

observed in th&Ra01 direction ~59%), 140 out of 286+49%)
ou oy ow Vagm X in th_eLRcOl c_iirectiqn, and 52 out of 64»(8_1%) in _theSRcOl_di—
(kms?) % rection. In this section, we discuss the kinematical andnibal
properties of these stars identified as thin disc populatighen
thin disc ¢hinD) 35 20 16 -15 94 analysing the kinematics of the separated stellar popuistin

thick disc ¢hickd) 67 38 35 -46 6 the three fields, one has to keep in mind that we used this-infor

halo (H) 160 9 90 -220 0.15 mation to select the stars belonging to the thin disc. Wellreca
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Table 9. Kinematical and chemical characteristics of the thin ~ %30F ™ "7 777 ‘u‘% ‘01‘ ‘ o 1
disc N TRe01 i
0.25 SRcO1 pmbey 1 ]
LRa01 LRcO1 SRc01 2 a0l ) t 1 ]
<N, > 240+ 6 140+ 6 52+ 2 3 rol ] ]
<U>  -244+14  46+23 119+33 T ousl == ] 4
<V> -186+14 -130+23 -7.4x26 2 , t | AR .
<W> -09+15 -62+21 -78+51 £ ] : 11 I
ou 278+19 303+31 29145 S o0 - \ s
oy 130+ 3.2 217+4.3 131+45 r h o
ow 17.2+68 158+69 122+48 005k - L
<[M/H]> -005+001 Q07+0.02 007+0.02 i —— =19
o] 0.23+001 028+0.02 023+0.04 A 1
<[a/Fe}>  0.06+001 004+001 005+0.01 S
O a/Fe] 0.05+001 007+001 QO05+0.01 ‘ ‘ OM/H] (dox) ‘ ‘

Notes. The solar motion have not been corrected here. The dispersfoig. 13. Distribution of the overall metallicity for the thin disc
values, for each Monte-Carlo realisation, have all beerected by the sample in the three pointing directions.
observational errors as iones & Walkef1988

5.3. Radial mixing and metallicity gradient

In Fig. 13, stars located towards the Galactic centre appear to
be more metal rich than those found in the anti-centre doect
In Paper | we separated the giant from the dwarf stars using
the measured log and noted that thisfiect is clearer for giant
stars, probably because the giant stars may be observéerfurt
5.1. Kinematics than dwarfs. Here we use the same criterion to separateghtsgi
(log g< 3.5 dex) from dwarfs (log> 3.5 dex). These metallicity
By selecting the thin disc stars, we ended up with the closélstributions can be dierent because of the radial and vertical
stars. The most distant thin disc stars are found inltRed1 metallicity gradients, radial mixing processes, and ldnab-
atZec ~ —350 pc, which is compatible with what is generauynogeneities Redicelli et al. 2009Schonrich & Binney 2009
admitted for the scale of height of the thin disc (see Bigga Haywood 2008 We propose here to search for radial mixing
and\Veltz et al. 2008. We used the same method as describ&gnatures and to quantify the radial metallicity gradient
in Sect.4 to build the distributions for each Monte-Carlo reali- Navarro et al(2011]) find no correlation betweevi velocity
sation and to estimate the means and standard deviatiohs ofand metallicity, thereby constraining the degree of radi&-
velocity components in each direction. The dispersionented ing (Schonrich & Binney 2009Haywood 2008 We searched
in Table9 are corrected from the observational errors akimes for such a correlation in our thin disc sample.For each of our
& Walker (1989, for each realisation. As expected, the valug¥donte-Carlo realisations, we have measured the correfatie-
in Table9 are in generally good agreement with the criteria wgveen the metallicity and the V-velocity, by selecting star
used for disentangling the stellar populations. In addjtibe ve- narrow ranges of galactocentric radii. Indeed, evidencadial
locity dispersions appear to correspond to the oldest faheo Migration is only visible for localised samples. When lardis-
thin disc simulated in the BGM, though for the V-component wi&nces are involved, correlation between metallicity agldeity
probably underestimate the dispersion due to an overeitima appear naturally, just because the metal-richer starserirth
of the individual error on the V measurements. Finally, walan ner galaxy rotate slower, due to the higher vertical vejodis-
ysed the evolution of the mean V-velocity for the entire semnp persion in these regions. We considered both giants andfdwar
as a function of the galactocentric radius and found a gradie  stars in the radial ranges< Rsc < 8 kpc, 8 < Rac < 9 kpc
-53+1.3kms?tkpcl and 9 < Rsc < 10 kpc, and find the following correlations
R = -0.028+ 0.077,-0.094 + 0.052 —0.192 + 0.059, respec-
tively. Whereas for the most inner part the correlation issig-
5.2. Metallicity nificant considering the uncertainties, this is not the dasthe
two other distance bins. The significance of the value &
Our entire thin disc sample contains stars with metallicityg- js characteristic of radial migration processes in the thst.
ing from —0.88+ 0.17 to 055 + 0.20 dex. The metallicity dis- |ndeed, as a sanity check we searched for such a correlation i
tributions peak around 0.07 dex for th&®c01 and SRcO1 di-  the BGM1 simulation, since we recall that the BGM does not in-
rections close to the Galactic centre and arou0d5 dex for corporate any radial migration. No such correlation wasithu
theLRaO1 direction, with a standard deviation €0.25 dex (see as expected, which is consistent with radial-mixing preessn
Fig. 13). The mean values reported in TaBlagree, within &, our observations.
with the mean values used for the thin disc simulation in the The thin disc meta|||c|ty gradient is also an important in-

BGM (Robin et al. 200Bas expected according to the observgut for stellar populations models to understand galaatie f
tional uncertainties. ThieRa01 field exhibits a mean metallicity mation and evolution§chonrich & Binney 200p The value
completely in agreement with the values for the thin disc-pulf the metallicity gradient is a matter of debate, rangiranfr

lished byFuhrmann(2004) and for the SDSS sample presented(.04 to—0.1 dex kpc! (Haywood 2008 We explore dierent
by Allende Prieto(2010. However, the fields in theentre di-

rection are slightly more metal rich. 8 Spearman’s rank correlation value

that, based on the above discussion, it is probable thatttimis
disc sample is relatively pure, although biased at somé.leve
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Galactic regions, within 1.4 kpc and 600 pc, with the giamid a & 5
the dwarfs, respectively. We calculated the weightaarage of
the Galactocentric radius and the metallicity for ta01 field,
on the one hand, and thgc01 and SRcO1 fields on the other.
We found for the dwarfs a gradient ©0.053+0.011 dex kpc?,

0.0

[ N

[M/H] (de

-0.5

and for the giants+0.097+ 0.015 dex kpct. These results are 3 o 5- © o8 9 1o 1 122
illustrated in Figs.14-a) and b) for the dwarfs and for the gi-Z 0.0 EA-t-’l._._.X_Xf. X&{X_ _______ o A, i E
ants, respectively. On the one hand, the dwarf stars aretknow x T X o "“**"ﬁi{%jﬁn-ra ----------- 3

+
/
Ly

to have better determined atmospheric parameters, hettee b@ —05
distance and metallicity. However, the distances coveyetth® 0.6
giants range further than for the dwarfs, which allow us te ex; 0.4
plore a larger dference in metallicity and a largerftéirential < o2
of distance. On the other hand, for giant stars, the unceigai © 0.0
on the logg might result in underestimating the distance of thes 0.2
stars from the Sun, thus overestimating the metallicitylignat. —04
We note, however, that when limiting it to the same distance
range, the measurement of the gradient for the dwarfs and the

giants marginally agree, though the same trend is appdfent. Fig. 14. a) Overall metallicity as a function of Galactocentric ra-

the same radial range between 7.1 kpc and 9.3 kpc, we M@gys for dwarf stars in the thin disc. b) Overall metallicitg a

sure gradients 0£0.041+ 0.013 dex kpc* for the dwarfs and  function of Galactocentric radius for giant stars in thetisc.

—0.057+ 0.019 dex kpc' for the giants. c) a—enhancement as a function of Galactocentric radius. We
On the other hand, we point out that, in order to test posgjotted the gradient found for giant (dash-dotted line) ewerf

ble dfects due to some bias in our procedure, we measured {figshed line) stars. Blue X represent the stars ft&a01, green

metallicity gradientin the BGM1 sample and showed that &e rcircles represent stars froBRc01, and redt represent stars from
sult with and without uncertainties on kinematical and cloadn | Ra01.

parameters agree within error bars.

We also tried to estimate thdfect of our sample selection
(magnitude limited sample) and individual distance uraiaft X : F
ties when deriving average quantities in discrete distdnics They flna!ly emphaS|§e that these results are extremelytmns_
(Malmquist-type biases) such as the gradients. For that p[ﬁ extinction, wh|.ch is one of th_e problems we had to faqe in
pose, we derived the gradients from Besangon simulated s urown study. Flnally,_ (_)bservatlons of open clust(_ars e
by adopting the whole sample and by randomly rejecting so r estimate of f_“eta_"'c'ty and Galacfcocentr]c radius édder
faint stars (i.e. by mimicking the spectroscopic selegtitrhas  S17S- Such studies find steeper gradients, in very goog-agre
been found that the results are only weakfieated by this ef- ment with our estimate for the giant stafn(reuzzi et al. 2011
fect. Finally, we compared the metallicity gradients estied for Magrini et al. 2010 Carraro et aI_. _20Q7Fr@| et al. 2002 We
the BGM and BGM1 samples (direct test of the Malmquist bias}!SC_Nnote that our radial metallicity gradient value for gie
These gradients fier by ~20% only if we consider all the stars ntstars, p_roblng the furthe_st regions of the G_alactlceplmay .
found in BGM and BGM1. Furthermore, thefidirence between be compatlble W't.h the .radlal gr§d|ent useql in the BGM. It is
the BGM and BGM1 gradients is aroun@5% if we only take allso. fairly cgmpauble with what is found using other r_nethod
the giant stars into account. The BGM1 gradient is always tﬁmllar SIUd'_eS are also Cjeyoted to othe_r nearby galaxmm_l
steepest one in thesefdirent tests. This is an indication that th 81, for which Stanghelllmlet al(2010Q find an oxygen gradi-
Malmquist bias could @ect our estimated metallicity gradients €Nt 0f~0.055+0.02 dex kpc, close to the value we derived for
and these gradients could be slightly overestimated. Hewe\}he Milky Way dwarfs.
their values are still reasonably well determined, withepaital
biasses that do not exceed the quoted uncertainties (sethels 5.4, o—enhancement
comparison with other literature determinations below). .

The measured metallicity gradient using dwarf stars agreg!® measurement of the/Fe] ratio for diferent stellar popula-
within the error bars, with the most recent studies using@eh tions is important for our understanding of chemical higtof
stars, with Galactocentric distances ranging frefto~17 kpc  the Galaxy. Tabl@ reports the mean and values for the three
(~0.051+ 0.004 dex kpc?, Pedicelli et al. 2009 and slightly f!elds. The meana[/_Fe] is |den_t|cal_ in the thr_ee Galactic direc-
higher when we only consider the giants. Moreover, these dlpns, and compatible Wlth_ thin disc canonical value. nguse
thors show that the gradient is much steeper for the innep@al the Same method as described above to measure the radial grad
(~0.13 + 0.015 dex kpcl). We were not able to separate th&nt for [a/Fe]. We foun_d no variation inaf/Fe] as a function of
inner and outer Galaxy in our sample since the scatter of edff Galactocentric radius (see Figkb).
subsample is too high. Our metallicity gradient value ials
slightly higher but nevertheless compatible within With stud- ; ;
ies based on H regions. The latest work bjrudolph et al. 6. Stars with unusually high [ a/Fe]
(2006 explores regions witRgc ranging from 10 kpc to 15 kpc Among our sample of 754 stars, we found 110 stars with
and presents metallicity gradietsanging from-0.046+0.009 [a/Fe] values substantially higheire. beyond the error bars
to —0.071+ 0.010 dex kpc! using optical data. These authorgo,/re; = 0.1 dex), than the standard description based on galac-
showed that far-infrared data results irffdrent gradient val- tic stellar properties (sePaper ) and solid line in Fig.12-f
where they can be easily identified). These stars are founkab
4 with the external uncertainties +10- and none are found below #]1 which makes these de-

5 measured with oxygen, nitrogen, and sulphur abundances tections statistically significant. The majority of thesars are
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ues ranging from-0.041+ 0.009 to—0.085+ 0.010 dex kpc?.
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main sequence stars with mean metallicities in the rar@®& same methodology as for oGt RAFFE/FLAMESsample to de-

to 0.5 dex. There is, however, a greater proportion of gitarss rive the kinematical information. The distance derivedehisr
among this group than in the entire sample. It is also instrugenerally in good agreement with published values for these
tive that ~70% of these stars are located in thBcO1 direc- planet-hosting stars. We represented these planet-gaostins
tion. These stars show no peculiarity in terms of velocityneo in Fig. 12-a). We also applied the same kinematical criteria to
ponents, and they are found at any distance towardsdfitee identify the stellar population these stars might belongwe
direction, and within the closer kiloparsec towards tHRa01 find that the planet-hosting stars mainly belong to the tlise.d
direction. They mainly belong to the thin disc (56%). We pet-lowever, the kinematics d€oRoT-3b and 8b did not allow us
formed some additional tests to further verify t&TISSE pa- to classify them if we adopt the same strict criterion as far o
rameters and particularly the/Fe] values. We first checked for GIRAFFE/FLAMES sample. Indeed, the probability of belong-
these stars that the derived byMATISSE are consistent with ing to the thin disc is only 2.5 times greater than the prdiigbi
their observed colours in the infrared (using 2MASS photonef belonging to the thick disc foEoRoT-3b and only 0.5 times
etry). We then selected those among these stars with the lggstater forCoRoT-8b. It is particularly interesting to note that
spectra (SNR 20, i.e. 28 stars). We performed a visual checlthese two stars are located in thec01 field, which is the field

for these stars, and we also searched for the syntheticrapectthat is the most mixed up in terms of populations and ages ac-
in the grid that is the most similar to the observed one by migerding to BGM. However, thégc for these stars is compatible
imising they? between observed and synthetic spectra. This alith thin disc stars, as shown in Fij2-a). We also find a clear
lowed us to confirm th#1ATISSE parameters for eleven of thesecorrelation (R=—0.71) between th& velocity component and
stars. Another ten of these spectra present a slightly roitte the metallicity for these planet-hosting stars. Althouggn statis-
with atmospheric parameters that refeiient fromMATISSE tics is low, this tends to favour a radial mixing origin of pkt
ones, but the dierence never exceeds a step of the grid and areetallicity correlation as proposed biaywood(2009.

still pointing to e—enhanced abundances. The seven remaining

spectra are not adjusted with the parameters1aT1SSE, nor .
with those of the fit based on the minimugd. The examina- 8. Conclusion

tion of the cross-correlation function for these sevenspdtas We computed stellar distances for the 76dRoT stars with
revealed that these stars might be spectroscopic binasteter atmospheric parameters derived using MTISSE algorithm
tected byLoeillet et al.(2008. Therefore from these 28 rather(Gazzano et al. 2030This allowed us to map the Galactic kine-
good SNR spectra, we can confirm the peculigFg] for 21 matics and chemistry in three Galactic directions obsebsed
stars. Finally, we extended thé test to all of these-peculiar CoRoT. All the results are available electronically through the
stars: we searched for the grid point minimising ffewith the  Exo-Dat databaselfeleuil et al. 2009
observed spectrum. We found that 90% of these spectrajfave  Using the kinematical criteria described Bensby et al.
parametere—enhanced. (2009, we identified thin disc and thick disc stars in our ob-

All these checks therefore confirm the non-standagérved sample. The procedure was first validated on stars sim
[a/Fe] value of this subsample of stars. We therefore mightated with the Besancon Galactic model which allowed us to
have detected metal-rich stars with unexpected peculgin hinvestigate the possible limitation of the classificatioathod.
[a/Fe] values that contradict the current scenarios of evautiwe found that the proportion of thin disc stars misclassitisd
and chemistry of the galactic disc. For example, it has been pthick disc ones should be significant especially inltRe01. Our
posed that bulge stars could be-enhanced because they argesults for the observed sample show that our kinematicgd-pr
supposed to form quicklyMcWilliam & Rich 1994 Matteucci erties are in good agreement with predictions of the Besanc
& Brocato 1990, although more recent studies seem to colnodel, which is, however, very sensitive to the stellarretton
tradict this point (see, for instancBensby et al(20113). Our  |aw assumed. ThéRa01 and LRcO1 directions contain fewer
a—peculiar stars might find an origin in the Galactic bulge angin disc stars and more stars suspected of belonging tdittle t
have migrated to the solar neighbourhood radial mixing. disc population than predicted. This could explain the sdifl
These stars would deserve further studies to estimatedhem- ferences observed between space-velocity componenibdistr
ical abundances in detail and to disentangle their ofigin. tions.

The adopted selection criteria also allowed us to build a
. . . clean sample of thin disc stars to study the properties &f thi
7. Propertles. of the planet-hosting stars in the stellar population. Combining the velocity dispersionsl dme

targeted directions chemistry, we found a correlation between Yhaelocity com-
fRonent and [IyH], for two of the three considered radial bins,
which could be a clue of radial mixingN@varro et al. 2011

period distribution, and geometric probability of trangito- Schonrich & Binney 2009Haywood 2008 With dwarf stars,

vided a number of detections agree with what was detected §§ @S0 measured a thin disc radial metallicity gradient of
CoRoT in these fieldsCoRoT detected seven planetary systems 053+ 0.011 dex kpc, V.Vh'Ch is consistent with the most

in the Galactic directions targetted in this study. We estedd '€ceNt published valuestaciel & Costa 201f2 .

the atmospheric parameters from the literature (see Tetjle . Our analysis also shows the presence of stars in our sample
except forCoRoT-7b for which we had already derived param\-’\”t.h unexpected h'gh"VF‘?] values at rather high .metaII|C|.t|es.
eters inPaper | These atmospheric parameters agree, withjj!iS Stellar population might have been formed in the Gadact
the error bars, with the values publishedLiéger et al(2009 Pulge and migrated up to solar neigbourhodc{illiam &

and Bruntt et al.(2010. From these parameters, we used th%iCh.1994 Matteucci & Brocato 199D Al.thOUQh our Spectro-
scopic data are not appropriate for carrying out the detaitel-

6 A few months after the submission of this article, a discpwefr  YSis that such stars would require to better understand dhiei
similar a-enhanced metal-rich stars has been reporteddipekyan gin, the existence of this puzzling population has nevéstise
et al.(2011), thus confirming our detections. been recently confirmed Adibekyan et al(2011).

In Paper ) we showed that the de-biased metallicity distributio
combined with planet-occurrence probability laws, giplanet

11
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Applying the same methodology to the planet-hosting stassimberg, J., Nordstrom, B., & Andersen, J. 2009, A&A, 5041
discovered byCoRoT in the targeted directions, we showed thatones, B. F. & Walker, M. F. 1988, AJ, 95, 1755

they mainly belong to the thin disc stellar population. Tjigb-

ably means that, at least in these three figlRoT has detected

Kordopatis, G., Recio-Blanco, A., de Laverny, P., et al. ZA)JIA&A, 535, A106
Kordopatis, G., Recio-Blanco, A., de Laverny, P., et al. 1f)IA&A, 535, A107
Léger, A., Rouan, D., Schneider, J., et al. 2009, A&A, 5087 2

planets only around thin disc stars. We also found a coro@lat Loeillet, B., Bouchy, F., Deleuil, M., et al. 2008, A&A, 47865
(R=-0.71) between th& velocity component and the metal-Maciel, W. J. & Costa, R. D. D. 2010, in IAU Symposium, Vol. 268U

licity for these planet hosting stars, suggesting a radiaing
history for these stars.

This work is one of the first studies of the stellar po

Symposium, ed. K. Cunha, M. Spite, & B. Barbuy, 317-324
Magrini, L., Randich, S., Zoccali, M., et al. 2010, A&A, 52811
Matteucci, F. & Brocato, E. 1990, ApJ, 365, 539

Pmcwilliam, A. & Rich, R. M. 1994, ApJS, 91, 749

ulations in the Galactic plane not limited to the strict sowignard, F. 2005, in Astronomical Society of the Pacific Gaehce Series, Vol.
lar neighbourhood, and based on good statistics althodlgh st 338, Astrometry in the Age of the Next Generation of LargeeSebpes, ed.

limited. This demonstrated the potential of multi-fibretims

ment like FLAMES/GIRAFFE, combined with automatic anal-

P. K. Seidelmann & A. K. B. Monet, 15
Moutou, C., Bruntt, H., Guillot, T., et al. 2008, A&A, 488, [Z4
Navarro, J. F., Abadi, M. G., Venn, K. A., Freeman, K. C., & Aim@no, B. 2011,

ysis tools likeMATISSE for Galactic physics analyses. It would MNRAS, 412, 1203
be interesting to complete this study in other Galactic adireNordstrém, B., Mayor, M., Andersen, J., et al. 2004, A&AB4989

tions, observed or not bgoRoT, and to combine these result
with the richness of the information that can be derived frofrf

g’edicelli, S., Bono, G, Lemasle, B., et al. 2009, A&A, 504, 8

rryman, M. A. C. & ESA, eds. 1997, ESA Special Publicatidgol, 1200,
The HIPPARCOS and TYCHO catalogues. Astrometric and phetaenstar

CoRoT Iight-cu.rves analysis. For inStance, one could cpmbine catalogues derived from the ESA HIPPARCOS Space Astronhigion
the atmospheric parameters with the light curve parameters Prugniel, P., Soubiran, C., Koleva, M., & Le Borgne, D. 20@rXiv:astro-

degree and scale of variability, to search for links betwien
stellar parameters and the photometric variations of e st

phy0703658
Recio-Blanco, A., Bijaoui, A., & de Laverny, P. 2006, MNRA%/0, 141
Reid, I. N., Turner, E. L., Turnbull, M. C., Mountain, M., & \énti, J. A. 2007,
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Table 2. Un-reddened colours, absorption, absolute magnitudestafidr distance of the 7580RoT stars of the present study
matching our quality criteria.

CoRoT_ID (J - KS)O A(J - KS)O (V - J)o A(V - J)o A AA; My AMy D (pC) AD (pC)
211652185 0.624 0.233 1.738 0.231 0.812 0412 1550 0.610 5 90 321
211652936 0.367 0.099 1.183 0.164 0.143 0.174 4640 0460 7 35 85
211666039 0.296 0.096 1.028 0.145 0.315 0.183 3.630 0690 1 51 171
Table 3. Kinematics results for the 754 stars fulfilling our qualitjteria.
CoRoT.ID M Hb X AX Y AY z AZ U AU \% AV W AW
(mas centl) (kpc) (kms1)
211652185 -0.27413 -1.24966 -7.781 0.255 0.551 0.196 *70.0D.006 -3.3 123 -4.0 16.0 -5.3 203
211652936 13.30323 481142 -8.217 0.068 0.218 0.052 -0.00002 -34.0 5.1 2.3 6.7 8.6 6.7
211666039 -17.94455 -7.38882 -8.088 0.138 0.302 0.101 170.00.006 468 100 -196 139 -18.8 10.8
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Fig. 6. Hertzsprung Russel diagram in thgrlog g plane for 2 000 random entries of the BGM request inltRe01 direction (left)
and the resultin@/ATISSE atmospheric parameters derived from the correspondirthsiia spectra at SNRLO.

Table 5. Kinematical results for the observations and the BGM1 asmulations. The unit is knts.

<U> oy <V > ov <W> ow
LRa01 -33.6:1.5 40.31.2 -20.0:41.5 34.%1.3 1.3:1.6 35.k14
LRaOlggm1 —-27.8:0.2 35.:0.1 -16.6:0.2 33.80.2 -5.5+0.2 31.40.2
LRcO1 16.7+2.1 50.91.7 -17.5:2.0 45216 -13.5:2.1 45&1.8
LRcOlgcm1 21.1+0.1 48.40.1 -17.3:0.1 38.8&0.1 -5.3:t0.1 36.9%0.1
SRc01 11.942.6 42.21.6 -6.8+1.9 25.61.5 -7.8:1.9 22415
SRcOlgom 10.1+0.1 40.%x0.0 -12.9+0.0 27.50.0 -7.060.0 24.50.0

Table 10. Atmospheric parameters for the planet-hosting stars thtdry CoRoT in our targetted directions

CoRoT field CoRoT ID  Planet Name T (K) 0Ty 1009 Ologg [M/H]  omwmm  [e/Fel oreq Reference
LRcO1 101206560 CoRoT-2b 5625.0 163.5 43 0.335 0.0 0.182 0.0 70.21 (1)
LRcO1 101368192 CoRoT-3b 6740.0 178.7 422 0.278 -0.02 0.163 5-0..115 (2)
IRa01 102912369 CoRoT-4b 6190.0 126.2 441 0.274 0.05 0.167 0.02170. 3)
LRa01 102708694 CoRoT-7b 5319.0 120.4 476 0.186 0.21 0.17 0.050710. (4)
LRcO1 101086161 CoRoT-8b 5080.0 143.4 458 0.201 0.3 0.196 -0.040990 (5)
LRcO1 100725706 CoRoT-10b 5075.0 140.7 4.65 0.209 0.26 0.196 0.@6139 (6)
LRa01 102671819 CoRoT-12b 5675.0 136.8 4.52 0.281 0.16 0.182 6-0.0.138 @

References. (1) Alonso et al.(2008; Bouchy et al(2008 ; (2) Deleuil et al.(2008 ; (3) Moutou et al.(2008 ; (4) Gazzano et al2010 ; (5)
Bordé et al(2010 ; (6) Bonomo et al(2010 ; (7) Gillon et al.(2010
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Fig. 7. Evolution of the bias (black crosses) and dispersion (reéeriaks) of theMATISSE atmospheric parameters for synthetic
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Fig.11. Kinematic comparison (three velocity components) of ousesbbed sample with the BGM1 simulations for the three
CoRoT fields. The observations are represented with a red dastedrid the BGM1 data with a solid blue line.

Table 11. Absorption, distance, and geocentric coordinates foabiRoT planet-hosting stars in our fields

CoRoT ID A oy D Op X Tx Y gy
(pc) (kpc)

CoRoT-2b 0.1436  0.2047 275.387 84.718 0.214 0.066 0.169520.0 -0.035 0.011
CoRoT-3b 0.2659 0.1855 789.243 231.549 0.622 0.182 0.473390. -0.111 0.033
CoRoT-4b 0.1156 0.1709 862.254 224.761 -0.721 0.188 -0.40223 -0.014 0.0040
CoRoT-7b 0.0582 0.1875 171.124 28.299 -0.143 0.024 -0.0939150 -0.0070 0.0010
CoRoT-8b 0.2793 0.2193 324.957 70.942 0.253 0.055 0.199440.0 -0.04 0.0090
CoRoT-10b 0.3672 0.2204 366.143 77.352 0.289 0.061 0.22D470. -0.044 0.0090
CoRoT-12b 0.1585 0.2006 1144.211 250.813 -0.957 0.21 50.60.137 -0.049 0.011
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Fig. 12. a) Height to the Galactic plane of symmet&s€) as a function of the Galactic radiuBdc) for the whole sample. Blue
crosses represent stars from ttecO1 direction, green circles stars from tBRcO1 direction, and red plus stars from th&a01
direction. Planet-hosting stars are represented withkltlsick uncertainty bars. The dotted lines correspond totypécal scale
height of the thin and thick discs reported #itz et al.(2008. b) Toomre diagram representing thé&eient Galactic populations
in our sample: thin disc (cyan), thick disc (yellows) and halo stars, (orangg. Dotted lines represent circles with radius every
50 kms™. ¢) Bottlinger diagramt) versusV velocities. The symbols are the same as in the Toomre diagraenthin disc stars
are focussed dff = 0 kms* andV = 0 kms. d) Kinematical heat diagram &¥ velocities. The symbols are the same as in the
Toomre diagram. The separation between the stellar papuosais clear with the kinematically hottest stars beingtal® stars and
the coolest ones corresponding to the thin disc. e) Peadlacity (voec = VU? + V2 + W?) as a function of the overall metallicity.
The symbols are the same as in (f). We represented in thick fee planet-hosting stars for (a) to (e).offenhancement as a
function of the metallicity. The solid line corresponds e tstandard law we used in our grid, the dashed line correlsponi-
deviation from this law.
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Table 12. Velocity components for th€oRoT planet-hosting stars in our directions.

CoRoT ID U oy \Y ov w ow
(kms1)

CoRoT-2b 27.6 3.31 2.356 4.158 -2.38 2.467
CoRoT-3b -60.514 9.77 -3.056 14.263 47.093 17.883
CoRoT-4b -22.014 9.278 -24.873 14.143 -16.592 17.273
CoRoT-7b -22.246 0.845 -22.628 1.366 7.109 1.778
CoRo0T-8b -9.805 5.54 -56.366 8.562 -38.62 11.007
CoRo0T-10b 32.593 5.787 -20.686 8.052 -17.141 6.993
CoRo0T-12b -2.56 12.293 -18.959 18.825 9.388 22.324
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