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ABSTRACT

Context. The associations and moving groups of young stars are ertédiboratories for investigating stellar formation ie golar
neighborhood. Previous results have confirmed that a nghegitde fraction of old main-sequence stars is presenhin ltsts of
possible members of young stellar kinematic groups. A Betatudy of the properties of these samples is needed toatephe
young stars from old main-sequence stars with similar spaatéon, and identify the origin of these structures.

Aims. Our intention is to characterize members of the young mograups, determine their age distribution, and quantify the
contamination by old main-sequence stars, in particubathfe Local Association.

Methods. We used stars possible members of the yound@ — 650 Myr) moving groups from the literature. To determine &lge

of the stars, we used several suitable age indicators farg/owain sequence stars, i.e., X-ray fluxes from the RosasiISurvey
database, photometric data from the Tycho-2, Hipparca$,2AMMASS database. We also used spectroscopic data, inuarttbe
equivalent width of the lithium line Li 16707.8 A and H, to constrain the range of ages of the stars.

Results. By combining photometric and spectroscopic data, we wele talbseparate the young stars A®50 Myr) from the old
(> 1Gyr) field ones. We found, in particular, that the Local Assdorais contaminated by old field stars at the leveka80%. This
value must be considered as the contamination for our p#atisample, and not of the entire Local Association. Foentoung
moving groups, it is more dicult to estimate the fraction of old stars among possible bem However, the level of X-ray emission
can, at least, help to separate two age populations: stirsvi00 Myr and stars older than this.

Conclusions. Among the candidate members of the classical moving grdbpse is a non-negligible fraction of old field stars that
should be taken into account when studying the stellartaitghin the solar neighborhood. Our results are consistéhtaxscenario

in which the moving groups contain both groups of young stamsied in a recent star-formation episode and old field stsits
similar space motion. Only by combining X-ray and opticaéeposcopic data is it possible to distinguish betweenetthe® age
populations.
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1. Introduction cess by which stars are dispersed, i.e., the evaporatiotelef s
lar clusters anfbr stellar complexes, is a slow process, but high
ispersal velocities are required to transport stars seme of
parsecs from their parental clouds on short timescales.sA di
. . persion velocity of 1- 2 kms is suficient to separate a star
Young stars are strong X-ray emitters. In _partlcular, cTh8 @ from its formation locus by as much as 10 pc in 50 Myr, and
weak-line T Tauri stars (WTTS) have emission levels abowséh thus, many young stars may travel to considerable distéirmaé
observed for main-sequence (MS) stars. Thus, X-ray SUIVeys; o ental clouds. Since many of the nearby star-fogmén
should preferentially detect cTTS and wTTS inside the foigni gions are situated in the southern hemisphere, many yourgj PM

regions. In a study of the spatial distribution of X-ray coab : LAt ; :
emitters detected witROSAT, Guillout et al. (1998) found dif- f}%rrfe"sv'g L‘fwzgg%')'”a“ons are found in the solar neighborh

ferent over density regions of X-ray active stars coinadivith . o )

the position of the nearby molecular complexes: Chamaigont A series of associations of late-type stars with ages rang-
land Il (d ~ 100pc), Taurus-Aurigad( ~ 140 pc), Scorpius- iNg from 8 to 50 Myr and having similar space motion
Centaurus-Lupugi(~ 150 pc), and Ophiuchusl(~ 160 pc). In have been discovered in our neighborhood: TW HyeRic,
contrast, other regions exhibited the average Galactiepthar- AB Dor, 7 ande Cha, Octans, and Argus associations, and the
acteristics. It is logical to expect post-T Tauri stars toftiend Great Austral complex (GAYA), which includes the Tucana-
in the proximity of these stellar complexes, but not manytpodiorologium, Columba, and Carina associations (Zuckerman &
T Tauris are observed near the molecular clouds (Herbig)19780ng 2004; Torres et al. 2008). A detailed study of the space

Mamajek & Feigelson (2001) pointed out that the main prénotion of these young associations has shown that many of
them were close to a molecular cloud in the past, in particu-

Send offorint requests to: J. Lopez-Santiago lar the Scorpius-Centaurus-Lupus complex (Zuckerman &Son
* On-line tables with the data are available in the CDS. 2004) and the dense clouds in Ophiuchus and Corona Australis

It is well known that star formation takes place inside gia
molecular clouds and, indeed, stellar class | and classjéiotd
(classical T Tauri stars, cTTS) are found mainly in theséores
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(Makarov 2007; Fernandez et al. 2008). Thus, a significant p Table 1. Young moving groups
tion of the young stellar population in the solar vicinitygisem-
nant of the star formatlon that took place in the past in theore Moving Group Age [Myr] Associated cluster(s)
of the Galaxy occupied by Sco-Cen-Lup.

) S Local Association 16- 300 Pleiadesy Per, M34,
Slightly older groups of stars+«(50 — 650 Myr) with simi- 5 Lyr, NGC 25186, IC 2602
lar space motion have also been detected in the solar neighbo|c 2391 superciuster 80250 IC 2391
hood. They are the classical stellar kinematic groups, asingo
o . Castor 200 -
groups (see Montes et al. 2001a; Lopez-Santiago et al., 2006 _ _
Ursa Major 300- 500 Ursa Major

references therein). In contrast to the young stellar éstonas,
the stars belonging to a moving group are situated all over th Hyades Supercluster 650 Hyades, Praesepe
sky. The dispersion velocity and theffdirential Galactic rota-
tion, acting together during millions of years, have cauthed
wide separation of their members. A large spread in the veloc | this work, we investigate the contamination by old main-
ity space of these stars is also observed (Skuljan et a'-)lggsoequence stars in samples of possible members of the young
The idea of moving groups consisting of coeval stars is ratheqing groups. Our main goal is to quantify the contribution
controversial. The over density of stars in some regiondief tof o|q stars in the list of candidates. We use optical photoime
UV-plane c0L_JId also be the result of dynamical perturbationg,q spectroscopic data, as well as X-ray data fromRBSAT
caused by spiral waves (e.g. Famaey et al. 2005). Howewer, Sgye|jite. We attempt to determine the nature of these strs
eral works showed thatflerent age subgroups are situated in th the information given by dierent age indicators such as the
same region of the Galactic velocity plane as the classicatm lithium line at 6707.8 A, the X-ray emission level, and theash

ing groups (see Asiain et al. 1999). Famaey et al. (2007)estud ospheric activity. Isochrone fitting is used as well to plaon-

a large sample of stars sharing the space motion of the Hyades: . . .
cluster, and determined that part of these stars were sassty épﬁ'ﬁmts on the age spread in the young moving groups. licpart

. L . o ular, we explore the Local Association age spread causeldy t
ciated toitin the past, while the remaining are older stazded b ge sp y

at resonance. Together with the result afore mentionedstigs higher number of candidates in our sample.
gests that those regions of tb&/-plane consist of both field-like
stars and young coeval ones (Famaey et al. 2007, 2008; Aettoja. Data compilation
al. 2008; Klement et al. 2008; Francis & Anderson 2009; Zhao )
et al. 2009). This problem is not exclusive to moving grotsps, N our study, we considered late-type stars proposed to lpe-me
also to stars in young T associations. Thus, Bertout & Genokgrs of the young stellar kinematic groups of Montes et al.
(2006) found that among the stars with similar proper matiof2001a). This sample includes only late-type (spectrasyip-
in the Taurus region, there are field stars and pre-mainesemgu M) field stars in the solar neighborhood —typically at dises
ones. These authors also noticed that it is impossible tindis d < 100 pc— selected by the authors from several compilations
guish kinematically between pre-main sequence and fietg staf the literature (see Montes et al. 2001a, for a completkabsib
in their sample and that it is crucial to remove possiblerintegraphical list and the selection criteria). Although thenpée is
lopers before searching for a moving group of young stars. ased towards active stars because it was compiled maonty f
particular, distinguishing between members —i.e., costaas — Studies of magnetic (chromospherical and coronal) agtaitd
of the moving groups and other field-like stars with similaase Surveys of young late-type stars, many stars were taken from
motion is necessary to in\/estigate proper|y their contrdouto works in which no diferentiation was made between old and
the stellar population of the solar neighborhood. young stars, such as the catalog of the 100 nearby stellemnsys
) ) o given by the Research Consortium on Nearby Stars (RECHNS

Studies of the stellar content in flux-limited shallow X-rayr the search for kinematic groups in the solar neighborlyod
surveys (Favata et al. 1993; Micela et al. 2007; Lopezi&8gat Qrloy et al. (1995). After the compilation, Montes et al. (2@)
et al. 2007) have detected an excess of yellow stars in oserysed only kinematical criteria to assign each star to a mgpvin
tions that cannot be reproduced by standard galactic madels group. A list of the young moving groups is given in Table &, to
ing any form of continuous star-formation rate. A possiblela-  gether with the stellar clusters historically associatétth wach
nation in terms of binary systems with a yellow primary stadl @ group. We also give the age — or range of ages — of each moving
a secondary M dwarf, which responsible for the X-ray emissiogroup given in the literature, i.e., the Local Associatiisi@in
was proposed by Micela et al. (2007). However, this doesxiot &t al. 1999), Hyades supercluster (Skuljan et al. 1999)aUrs
plain the apparent excess of stars with high X-ray fluxesadletie Major moving group (Soderblom & Mayor 1993; Asiain et al.
in the logN — log S diagram (Lopez-Santiago et al. 2007). Thig 999: King et al. 2003), IC 2391 superciuster (Eggen 1991, a
group of high X-ray emitters also have low scale height, Whiccastor moving group (Barrado y Navascués 1998). In general
is typical of young stars. The optical follow-up of the coabn the ages were determined by isochrone fitting of the members
sources in theeinstein Medium Sensitivity Survey _(SC|ort|no of the moving groups, together with some spectroscopie-crit
et al. 1995) demonstrated that many of them are indeed yousl such as the lithium abundance and chromospheric ctivi
lithium-rich stars. A similar result was obtained for thero  Tg the initial sample of 535 stars, we added the 21 members of
Ecliptic Pole (NEP) survey (fer et al. 2008). It agrees with the moving groups from the spectroscopic survey of latetyp
a scenario in which the solar neighborhood consists of & stafiars in the solar neighborhood of Lopez-Santiago (2008) a
dard population of stars formed with a constant star-foimnat | ppez-Santiago et al. (2009) that were not included in Ment
rate, and an additional young stellar population. In thiecave et al. (2001a). Therefore, our sample contains a total o1&86
should be able to detect this young population from theie}(-r type stars. Lopez-Santiago et al. (2009) determined thieith

emission, since young stars are high X-ray emitters.fFetBnt apundance, rotational and radial velocity, and level of netig
question is how to explain their presence in the solar vigiund

their origin. 1 RECONShttp://www.recons.org/
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activity of a sample of 144 late-type stars members of the-mov F2F5G2 KO K5 MO M2 Ma
ing groups, using data from echelle spectrographs. Foe thé4 U
stars, we applied ffierent age indicators to our data from high
resolution A1/ ~ 50000) optical observations. 32
Optical photometric informationgr — Vr andV - | col-
ors) was taken from the Tycho-2 and Hipparcos catalogue& (ES
1997; Hgg et al. 2000). The Tycho-2 coloBr(- Vr) were
used to determin® magnitudes following the Sect. 1.3 of the
Hipparcosntroduction and Guide to the Data (ESA 1997). We  — .,
note that the values of thé — | colors in the Hipparcos cata-
logue are given in the Cousin photometric system. Of the 556
stars in the initial sample, only 12 do not have Tycho-2 estri
while 62 are not included in the Hipparcos catalogue. The in-
formation on the distance provided by Hipparcos was contbine
with the visual magnitude\) of each star to determine its ab- 28
solute visual magnitud®ly,. For the stars not included in the
Hipparcos catalogue, we used the distances given in Montes e

o 109 Ly/Lyy = =3
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al. (2001a), who either took them from the literature or dete e

mined spectroscopic parallaxes. We searched for IR couentisr TN e e

by cross-correlating our sample with the 2MASfatabase. We P T T N T R R
initially used a search radius of= 10arcsec, although only 9 0.5 1.0 15 2.0 25 3.0
IR sources (2% of the sample) were then found at5 arcsec. V= ! med]

It is remarkable that no IR source was found for 6 stars wi¢h th o ) .
chosen radius, all of which are faint dwarfé & 11 mag). One Fig.2. X-ray luminosity vs.V — | color diagram for the stars in our
hundred and six IR counterparts show large errors in the ZglAiample (circles). Filled circles are the stars with higbetetion spec-

. : roscopic observations. Small dots are the stars from thgpatitos
colors ¢~ > 0.1mag). This was taken into account when stud atalogue withd < 100 pc. The grey area represents the region of

ing their position in the near-IR color—color diagram (geae)._ logLx/Lwo = —3, with the lower edge corresponding with the ZAMS
We also searched for X-ray_ counterparts of the stars in bgjfithe pre-main sequence models of Siess et al. (2000), andh

the ROSAT All-Sky Survey Bright Source Catalogue (RASSper edge with the 1 Myr isochrone. The dashed line repregats

BSC) and the Faint Source Catalogue (RASS-FSC). A seal6lLy/Lyo = -5 relation.

radius of 30arcsec was adopted, bearing in mind the ROSAT

X-ray object coordinate determination accuracy. A totaBé1i

stars (61% of the moving-groups sample) are matched with Mixture of MS, PMS and some evolved stars. The PMS popu-
ray sources, out of which about 6% are expected to be spuridatson shows a range of ages of approximately-1T20 Myr, as
(see Guillout et al. 1998, for a detailed discussion). Simeare deduced by comparing the data with the isochrones.
concerned with statistical studies, a contamination of &fgho Only one T Tauri star (FK Ser) is known to be present in the
not to dfect any of the conclusions drawn in this paper. To dgample, but it is not plotted in thid, versusV — | diagram be-
termine the X-ray fluxes, we used the count rate-to-energy flgause we did not find any value Wf— | in the literature. In the
conversion factor@F) relation found by Schmitt et al. (1995): near-infrared color—color diagram (Fig. 1, right pandigre are
_ 12 2 1 only two stars with precise 2MASS photometry, i.e., theaxde
CF = (A-HR+ B)- 107“ ergs cm“ counts mentioned FK Ser and HD 142764, a K5 dwarf wih = 1.8
whereHR s the hardness-ratio of the star in the ROSAT enerdyag (Eiroa et al. 2001) that are situated above the MS. The re-
band 0.1-2.4 Ke\A = 5.30, andB = 8.31. We note that thiEF  maining stars are on or close to the MS. Some stars with pho-
relation is valid for main-sequence stars. Hiinsch et &9¢) tometry of lower accuracy (plotted as crosses in the figure) a
found that for late-type giants and super-giafts; 8.7. X-ray outside the MS track, but their position could be an artifafct
fluxes were determined by multiplying ti&F by the count-rate the imprecise photometry. Itis interesting to note that ovthe
of the sources in the same band. Fluxes were later transfbrrfeur stars near the reddening vector (filled diamonds) Hust *
into luminosity using the distances of the stars. SinceGRe Jupiters’, while the other two are known to be PMS stars.
and the count rateQR) are defined for the ROSAT energy band  In Fig. 2, we plotLx versusV - | for the sources in our sam-
0.1-2.4 keV, the X-ray luminosityy is also defined in this band. ple. For comparison, we also plot the stars in the Hippareos c
alogue at < 100 pc with aROSAT counterpart (small dots). In
] ] a similar way to Zickgraf et al. (2005), we observe a cleandre
3. Evidences for the presence of an old population  of L, decreasing with decreasing stellar temperature in our sam-
In Fig. 1 (left panel), we ploty versusV — I for the possi- ple, but we also observe that the sources are divided into two

; ; i branches): the lower envelope of the first onecidas
ble members of the moving groups. Pre-main sequence (PNREJPS (OF . T0es
isochrones of 10, 30, 50, and 120 Myr of Siess et al. (2000) $&" the locus of the logix /Lsa = -5 relation (dashed line); in
overplotted as dashed lines, while the continuous linessprts  contrast, the sources in the upper strip are situated inegiem
the ZAMS. Our stars are situated mainly on the main—sequerﬁ%'m(;t_ed bY;hﬁ l0d.x /Lbol = _|3 r?lauon_ (grey arejl),_ corre-
(MS) locus, but a large quantity are located above the ZAM&PONdINg with t edsgturanon value olr agt(%e stars. Si'h fle- |
Evolved (giant) stars are distinctive because of their Highi- vior was noticed by Daemgen et al. (2007) using other solor

nosity. The results are compatible with the sample comigiai " @ More restricted sample of field stars (see their Figuré 2)
y P P 8 has been observed that the gap inltheversusv — | diagram is

2 The Two Micron All Sky Survey (2MASS) is available ata consequence of the decrease in X-ray emission with age (see
httpy/www.ipac.caltech.eg@masg again Daemgen et al. 2007, for a complete discussion). The up
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Fig. 1. Left: My vs.V — | of the sample of stars possible members of the young movimgpgrin the Hipparcos catalogue. Filled circles are the
stars with reliable photometry. Crosses are stars withrtgioery_; > 0.1 mag. Pre-main sequence isochrones of Siess et al. (209@)atred

as dashed lines (from top to bottom: 10, 20, 50, and 120 Myhmjlethe continuous line represents the ZAMS. The dot slater the 10 Myr
isochrone is AT Mic, which is a visual binary. Hipparcos givbe visual magnitude of the system. Assuming that botls stathe system have
spectral type M4.5, the correction bfy would be~ 0.75, situating AT Mic just on the 10 Myr isochrone, which is eobnt with its membership

in the 8 Pictoris moving groupRight: near-IR color—color diagram of the stars in our sampleeHittircles are stars with good quality 2MASS
photometry (quality flag= 'AAA). The star-like symbols represent FK Ser and HD 142784e filled grey diamonds are stars with precise
photometry situated out of the main sequence track. Stahsemior-bars larger than 0.1 mag are plotted as crossebeDasd dotted lines are
the main-sequence track and the giant branch defined by IB&Beett (1988), transformed here to the 2MASS system. Tbgatl-dashed lines
represent the reddening vector for AO and MO dwarfs.

per envelope of the loigx /Ly distribution is populated by starsand its relation with the X-ray luminosity. Moreover, theust
exhibiting lithium absorption lines, typical of young stawhile with high X-ray emission levels exhibit a saturation in thg H
the lower branch is typically populated by older stars witho flux at each spectral type (Fig. 4, left panel). All these ltssu
lithium absorption line. The combination of both X-ray emisare compatible with the stars with higher equivalent widths
sion and lithium abundances allows us to distinguish betwethe lithium line Lit in our samplebeing, at least, as young as the
old and young stars in the main sequence. Pleiades (indicated by the upper and lower envelopes in3fig.
Although it is impossible to estimate their age, its rangesmu
be 10- 120 Myr. The stars with equivalent widths of iLthelow

the lower envelope of the Pleiades show levels of chromagphe
and X-ray emission typical of field stars. This group of stars

Due to the large number of possible members in our sample, H%mnated by non-members of the moving group.
Local Association is the most suitable moving group for guan  Assuming that all stars with low X-ray and chromospheric
tifying the fraction of old stars among the candidate membesmission levels (and low equivalent widths of lithium in FGK
of the moving groups. It is also the moving group that corgtaistars) are non-members of the Local Association, we find that
candidates with a higher spread in ages arteginces in the the contamination of the initial sample of candidates i§0%.
stellar properties. We used the information compiled byrasf  This number, nevertheless, must be taken as an upper limit si
the literature (se¢ 2) to determine the physical properties ancdbur sample is incomplete. In particular, the number of mesch
in particular, the age of each candidate. between our sample and the RASS decreases with increasing
In Fig. 3, we plot the equivalent width of the lithium linedistance. Atd < 40 pc, approximately 70% of our stars are
16707.8 A versus th& — | color of the stars considered to becross-identified, while atl < 50 pc, only a half of them have
members of the Local Association. For comparison, we alsb ph RASS counterpart. This suggests that some X-ray emitters a
the upper envelopes of some clusters with accurately detedn large distances are undetected because of the flux limiteof th
ages. From the figure, we can identify two populations: thet firRASS, producing a bias in our sample. We cannot reject these
one has equivalent widths similar to or even higher thanehostarsa priori as members of the moving groups. Using only the
of the stars of the Pleiades, and the second one has equivadésrs atd < 40 pc, for which we are more complete, the con-
widths that are below the Hyades upper envelope. Most of ttemination of our sample by non-members-i80%, which we
stars in the first group exhibit also strong X-ray emissitw, t propose to be a more reliable value. We note that our result is
filled circles representing stars with lag /Ly > —4. They also valid only for the candidates identified by Montes et al. (P&0
have high levels of chromospheric activity. Figure 4 préséme and is closely related to the adopted selection criterimndesy et
flux in the H, line in the candidates of the Local Associatioral. (2008) observed a higher percentage of field stars in glsam

4. Old star population contamination in the Local
Association
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Fig. 4. Left: logFs(H,) vs.V — | of the members of the Local Association for which we have asueaof the equivalent width of HThe filled
circles are stars with logy /Ly > —4. Right: log Ly /Lpg VS. logFs(H,) of the members of the Local Association. The symbols aresémee as
in the left panel.

F2 F5 G2 KO K5 Mo M2 5. Contamination of the other moving groups

We cannot apply the above analysis to the other moving groups
since their number of candidates is too small to draw robwst ¢
clusions. Furthermore, the other moving groups are, oregesr
older than the Local Association and the age indicatorswieat
have used arefkective only for ages less than few hundreds
million years. The lithium abundance, for instance, decayy
rapidly for late-K and M dwarfs and may be barely detectable
at the age of the Pleiades for late-type stars, while X-ray an
chromospheric activity indicators may even be used at t}igh
older ages. In agreement with their age, only the membeiseof t
Castor Moving Group show higher values of equivalent width o
Li 1, but the number of stars for which we have data is not high
enough to reach robust conclusions.

300 —

EW(Li 1) [mA]
I

100 —

Studying the X-ray emission can still help us to separats sta
of different age. In Fig. 5, we plot Idg/Lyg versusV — | for
LS . leaq all stars of our sample with RASS counterparts. Each moving

05 1.0 1.5 2.0 25 group is represented by afiirent symbol. The two continuous
V=1 [mog] lines indicate the median X-ray emission of Pleiades andidya
members determined by us from ROSAT data. The high X-ray
Fig.3. thhlum (/167078 A line) equivalent width of the stars of the emitters of the Local Association exhibit X_ray emissiondks
Local Association. The upper envelopes of the stars of sl 4j0ye those of the Pleiades members. A similar behavior-is ob
clusters are plotted: dashed line for IC 2391 (85 Myr; Montes et oo 0 i the Castor Moving Group. Both the Local Associatio
al. 2001b), continuous line for the Pleiades 8020 Myr; Soderblom . : Ay -
et al. 1993), doted-dashed line for the Coma Berenicesetl¢st400 and the_ CaStor Ca_ndldates seem to show a similar ffac“of‘ of
Myr: Lopez-Santiago 2005), and dotted line for the Hyades660 contaminating old field stars. The dK and dM of the Ursa Major
Myr; Soderblom et al. 1993). The lower envelope of the Plesad Moving Group (300- 500 Myr) have lod-x/Lyo ~ -4, be-
is also plotted as a continuous line. The filled circles asesswith tween the Castor Moving Group and the Hyades Supercluster,
logLx/Loat = —4. which have lowLy /Ly ratios. However, for dF and dG stars, it
is more dificult to identify this €fect, because of the poor sen-
sitivity X-ray luminosity to age. Finally, the late-typeas$ in
of K and M giant stars in the Pleiades Moving Group. Bertodhe IC 2391 Supercluster show high X-ray emission. This doul
& Genova (2006) also presented a detailed study of the Tauragree with the IC 2391 being as young as the Pleiades. However
Auriga T association, where the authors identified 53% ofl fiethe number of candidates in this moving group is quite snmall a
stars among 217 possible pre-main sequence stars in tiosiregwe cannot draw significant conclusions.
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6. Summary and conclusions F2F5 62 KO K5 MO M2 wa

We have attempted to quantify the contamination by old field
stars among candidate members of the young stellar kinemati
groups, or moving groups. Our sample was selected from pos- -2
sible members of the young stellar kinematic groups stulyed
Montes et al. (2001a). We compiled photometric, spectioisco

and X-ray data from the literature. We cross-correlatedstm-

ple with the Tycho-2, Hipparcos, 2MASS, and RASS databases.
Spectroscopic data were taken from Lopez-Santiago (20@%)
Lopez-Santiago et al. (2009).

The general properties of the stars for which we analyzed
data indicate that there are probably twdfelient age popula-
tions. We used the equivalent width of the lithium litg7088 A
and the X-ray luminosities to constrain the ages of the ctatds
of the Local Association, which is the moving group contagni 5
the youngest stars. The analysis indicates that the catitribof
old field stars to the sample of candidates of this moving grou
is ~ 50% if we used the whole sample. A more accurate study

></ Lool

log L,

-4

using only those stars dt< 40 pc, in which our sample of X-ray -6 ‘ ‘ ‘ ‘ ‘ ‘
sources is nearly complete, showed that the contributioronf S
members is, in fact, approximately 30%. This number must be Vv = I [mag]

considered to represent the contamination by old main segue

stars of the Montes et al. (2001a) sample of candidate mambig. 5. logLx/Lpe vs. V — | of the members of the Local Association
of the young moving group. A higher percentage of interlspetsquares), the Castor MG (filled circles), Ursa Major MGafdles),
among possible members of the Pleiades Moving Group was ¢fades SC (x symbols), and IC 2391 SC (asterisks) . The ujopeine
termined in Famaey et al. (2008). The age of the other moviHgus line is the median of the Pleiades members. The continliree at
groups do not permit to separate univocally members from ndHe bottom is the median of the stars of the Hyades.

members, since the properties of the candidates are sitnilar

those of field stars. However, we found that the X-ray data can

be used to distinquish. at least. between stars oFe@@O Myr contribution by MERG-CT-2007-046535. The Madrid group remkledges
and older stars 9 ! ’ y financial contribution by the Universidad Complutense dedith and the

. . . Programa Nacional de Astronomia y Astrofisica of the aMinisterio de
Our result is consistent with that found for the HyadeSducacion y Ciencia (MEC), under grants AYA2005-02750 &Yéh2008-
Supercluster by Famaey et al. (2007). In that study, theossith000695 and to the PRICIT project S-0985P-0237 (ASTROCAM) of the
concluded that the moving group consist of stars coevalthigh Comunidad de Madrid. G. Micela acknowledges financial coution from
Hvades cluster. which presumably formed in the same star f ?ntract ASI-INAF ]08806/0. We thanks the referee for useful comments
y . isod ! d Iljd 'yh imil . at allowed to improve our manuscript. This publicationkes use of data
mation episode, .an old stars with similar SPace motion. T foducts from the Two Micron All Sky Survey, which is a jointopect of
samples of candidate members of the classical young movtag University of Massachusetts and the Infrared Procgsaimd Analysis
groups @ 650 Myr) contain a non-negligible amount of oldCentefCalifornia Institute of Technology, funded by the Natiokeronautics
(> 1 Gyr) field stars. With regard to this matter, several stu@hd Space Administration and the National Science Founlalihis research
ies suggest that théree arm-like shape observed in theJV- made use of the SIMBAD database, operated at the CDS, Stnaslieéance.
plane is caused by a non-axisymmetric potential (Famael et a
2005) and that the same non-axisymmetric motidecing old- f
- eferences
field stars should also perturb the molecular clouds whexe s?
formation occurs (Xu et al. 2006). This possibly explains fcAfter, L., Micela, G., & Morel, T. 2008, A&A, 490, 601
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