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Abstract.  We summarize observational results on the stellar popuatnd star
formation history of the Scorpius-Centaurus OB Associa{ico OB2), the nearest
region of recent massive star formation. It consists ofdtsggroups, Upper Scorpius
(US), Upper Centaurus-Lupus (UCL), and Lower Centaurusx@rCC) which have
ages of about 5, 17, arid Myr. While the high- and intermediate mass association
members have been studied for several decades, the lowpops$ation remained
mainly unexplored until rather recently.

In Upper Scorpius, numerous studies, in particular largétirobject spectro-
scopic surveys, have recently revealed hundreds of lowsmssociation members, in-
cluding dozens of brown dwarfs. The investigation of a larggresentative sample
of association members provided detailed information abwustellar population and
the star formation history. The empirical mass functionlddae established over the
full stellar mass range fror.1 M, up to20 M, and was found to be consistent with
recent determinations of the field initial mass function. &now range of ages around
5 Myr was found for the low-mass stars, the same age as hampsyv(and indepen-
dently) been derived for the high-mass members. This sepparlier indications that
the star formation process in US was triggered, and agretbsprevious conjectures
that the triggering event was a supernova- and wind-drikienlswave originating from
the nearby UCL group.

In the older UCL and LCC regions, large numbers of low-massbers have
recently been identified among X-ray and proper-motionctetecandidates. In both
subgroups, low-mass members have also been serendigittissbvered through in-
vestigations of X-ray sources in the vicinity of better kmowegions (primarily the
Lupus and TW Hya associations). While both subgroups apgpdave mean ages of
~16 Myr, they both show signs of having substructure. Their-8irmation histories
may be more complex than that of the younger, more compactrblgpg

Sco-Cen is an important “astrophysics laboratory” for dedestudies of recently
formed stars. For example, the ages of the sub-groups of 5adgr 16 Myr are
ideal for studying how circumstellar disks evolve. Whilemore than a few percent of
the Sco-Cen members appear to be accreting from a circlangdedk, recenSpitzer
results suggest that at leasB5% still have cold, dusty, debris disks.
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1. Star Formation in OB Associations

OB associations were first recognized by Blaauw (1946) antamumian (1947) as
extended moving groups of blue luminous stars. They areetbfs loose stellar sys-
tems (stellar mass density ef 0.1 M, pc—3) containing O- and/or early B-type stars
(for a recent review see Briceno et al. 2007). At such low ilieiss the associations
are unstable against Galactic tidal forces, and theretdoiows from their definition
that OB associations must be young 0 — 50 Myr) entities. Most of their low-mass
members are therefore still in their pre-main sequence (HM8Sse.

There are different models for the origin of OB associatio@e possibility is
that they start as initially dense clusters, which get umbdoand expand quickly as
soon as the massive stars expel the gas (see Kroupa et a). 2004alternative model
assumes that OB associations originate frothoundturbulent giant molecular clouds
(see Clark et al. 2005), i.e. start already in a spatiallgmoteéd configuration and thus
form in a fundamentally different way than dense, gravetaily bound clusters. Many
well investigated OB associations show remarkably smadrinal velocity dispersions
(often < 1.5 km/sec), which are in some cases much smaller than requirexpiain
the large present-day size (typically tens of parsecs) Ipamsion over the age of the
association. This excludes the expanding cluster modebeowides strong support for
an origin as an extended unbound cloud for these asso@ation

The considerable number of OB associations in the solahhbeitpood (e.g., de
Zeeuw et al. 1999) suggests that they account for a largeherthg dominant, fraction
of the total Galactic star formation. A good knowledge ofitistellar content is thus
essential in order to understand the nature of the star t@mprocess not only in OB
associations but also on Galactic scales.

For many years star formation was supposed to be a bimodeg¢ssde.g. Larson
1986; Shu & Lizano 1988) according to which high- and low-matars should form
in totally different sites. Although it has been long esisti#d that low-mass stacsin
form alongside their high-mass siblings in nearby OB asdiris (e.g. Herbig 1962),
it is still not well knownwhat quantitiesof low-mass stars are produced in OB envi-
ronments. There have been many claims that high-mass stainfp regions have a
truncated initial mass function (IMF), i.e. contain muchadier numbers of low-mass
stars than expected from the field IMF (see, e.g., Slawsonr@lttmeet 1992; Leitherer
1998; Smith et al. 2001, Stolte et al. 2005). Possible exgtians for such an effect
are often based on the strong radiation and winds from theiweastars. For example,
increased radiative heating of molecular clouds may r&iseléans mass; lower-mass
cloud cores may be completely dispersed by photoevaparagdore low-mass pro-
tostars can even begin to form; the radiative destructioB@@fmolecules should lead
to a change in the equation of state of the cloud materigdctiffg the fragmentation
processes and ultimately leading to the formation of a fewsiva stars rather than the
“normal” IMF which is dominated by low-mass stars (e.g. Liaét2003). However,
several well investigated massive star forming regionsvsho evidence for an IMF
cutoff (see, e.g., Brandl et al. 1999; Brandner et al. 20@GhbSet al. 2008, for the
cases of NGC 3603, 30 Dor, and NGC 346, respectively), anarinos difficulties in
IMF determinations of distant regions may easily lead tongroonclusions about IMF
variations (see, e.g., discussion in Selman & Melnick 2@0Bnecker, McCaughrean,
& Wilking 1993).

If the IMF in OB associations is not truncated and similat®field IMF, it would
follow that most(> 60%) of the total stellar mass is found in low-m&ss 2 M) stars.
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This would then imply that most of the current Galactic stanfation is taking place
in OB associations (as initially suggested by Miller & Scaf¥8), and theypical en-
vironment for forming stars (and planets) would be close &s$ive stars and not in
isolated regions like Taurus. The presence of nearby nessirs affects the evolu-
tion of young stellar objects and their protoplanetary glisk OB environments. For
example, photoevaporation by intense UV radiation can wenaaconsiderable amount
of circumstellar material around young stellar objectg.(éBally et al. 1998; Richling
& Yorke 1998), and these objects will therefore ultimatehdeup with smaller final
masses than if they were located in isolated regions (Whitw& Zinnecker 2004).
Although generally considered to be a threat for forminghptary systems, photoe-
vaporation may actually help to form planets, as it seemdayp @n important role in
the formation of planetesimals (Throop & Bally 2005).

OB assaociations provide excellent targets to investidgeted effects on the forma-
tion and evolution of low-mass stars (and their forming ptany systems) during ages
between a few Myr and a few ten Myr. However, before one cadystioe low-mass
members, one first has to find them. Although this statemamidsotrivial, the major
obstacle on the way towards a reliable knowledge of the lagsrpopulation in OB
associations is the problem to identify the individual lovess members. Unlike stel-
lar clusters, which can be easily recognized on the sky, GBaations are generally
very inconspicuous: since they extend over huge areas Bkih@ften several hundred
square-degrees for the nearest examples), most stars angectually are unrelated
foreground or background stars. Finding the associatiominees among these field
stars is often like finding needles in a haystack. As the loagsrmembers are often
too faint for proper-motion studies, the only reliable stgrdiscern between low-mass
association members and unrelated, much older field stdre &rength of the 6708
lithium line in the stellar spectrum: at ages ¢f 30 Myr, the low-mass association
members still have most of their initial Li preserved andvglaostrong Li line, whereas
the older foreground and background field stars do not shanlitte since they have
already depleted their primordial Li (e.g., D’Antona & Méz#li 1994). However,
an accurate measurement of Li line width requires at leéstrivediate resolution spec-
troscopy, and thus the observational effort to identifywigespread population of PMS
stars among the many thousands of field stars is huge. ManyieahpMF determi-
nations are therefore based on photometric data only; wnigestrategy rather easily
provides a complete spatial coverage and allows one to widtklarge samples, pho-
tometry alone cannot give completely reliable membershiprmation. Most studies
with spectroscopically identified member samples, on therdtand, include only very
small fractions of the total stellar population and arersgtg affected by small number
statistics and the necessity of using large extrapolatatofs. Therefore, most stud-
ies dealing with OB associations have been restricted imasihg the number-ratio of
low-mass versus high-mass members (e.g. Walter et al. T384n & Mathieu 2002;
Sherry et al. 2004).

During the last years, new and very powerful multiple-objgeectrographs like
2dF at the Anglo-Australian Telescope (see Lewis et al. 2G#]e large spectroscopic
surveys for low-mass PMS members feasible. In combinatiibh tive Hipparcos re-
sults, which allowed the complete identification of the higind intermediate-mass
(> 2 M) stellar population in many nearby associations (see devZe¢al. 1999),
studies of theompletestellar population in OB associations are now possiblehlema
us to investigate in detail the spatial and temporal refatiqps between high- and low-
mass members.
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In this chapter, we review the state of knowledge regardiegstellar populations
of the nearest OB association: Scorpius-Centaurus (Scq.QB2structure this chap-
ter in the following manner. Section 2 gives a general, astbhcal, overview of the
association and its subgroups. Sections 3, 4, and 5 dideaissitveys for the members
of the three primary subgroups of Sco-Cen: Upper ScorpippeddCentaurus-Lupus,
and Lower Centaurus-Crux, respectively. Readers unstiuten the individual sur-
veys may want to skip ahead to Section 6, where we discusstigphysical ramifica-
tions, and interpretations, of studies of the Sco-Cen mesnbe

2. The Scorpius-Centaurus OB Association

2.1. Morphology and Nomenclature of the Subgroups

The Scorpius-Centaurus (Sco-Cen) association is the Qigiasisn nearest to the Sun
(see Fig. 1). It contains at leastl150 B stars which concentrate in the three sub-
groups Upper Scorpius (U% Upper Centaurus-Lupus (UCL), and Lower Centaurus-
Crux (LCC; Fig. 2; cf. Blaauw 1964; Blaauw 1991; de Zeeuw etlB9). There is
one O-type star associated with Sco-Cen: the runaway O9\ €@h. The currently
recognized Sco OB2 subgroups were defined by Blaauw (194@)gr8up #2 is US,
#3is UCL, and #4 is LCC. De Geus, de Zeeuw, & Lub (1989) deragels for the B-
type stars in the different subgroups from the main sequenoeff in the HR diagram
and found that Upper Scorpius is the youngest subgreup-{ 6 Myr), whereas Lower
Centaurus Crux~ 11 — 12 Myr) and Upper Centaurus-Lupus~(14 — 15 Myr) are
considerably oldér

2.2. A Century of Sco-Cen Research

Although the focus of our review is the low-mass membershigam-Cen, it is worth
reviewing the history regarding the unveiling of the graupiembershih For most of
the past century “Sco-Cen” was studied as a single entity,omty the highest mass
members (earlier than B5-type) were called “members” with @egree of confidence.
The discovery of the low-mass population (FGKM stars) igéanumbers has only
recently become technically feasible. Many early studfeson-Cen involved isolating
the members from the field population through kinematic dmt@metric means. Sco-
Cen contained a large sample of B-type stars with large, exgewnt proper motions,
which provided a critical lower rung in the Galactic (andmis) distance ladder (e.qg.
Morgan et al. 1953). Our brief historical review here is ndtaustive, but complements
the recent summary by de Zeeuw et al. (1999, their Sect. 4.1).

! As a historical note, in pre-1960s literature, one also fthdsUpper Scorpius was calléidSco(Morgan
et al. 1953),Collinder 302 or theAntares Moving GrougCollinder 1931). All three names have fallen
into disuse.

2Note that Mamajek et al. (2002) revised these ages 16 Myr for Lower Centaurus-Crux ang 17 Myr
for Upper Centaurus-Lupus.

3Much of the early research on Sco-Cen is not yet electrdgicavailable through ADS
(http://adsabs.harvard.edu/). The most valuable listref®73 references on Sco-Cen is in the “Alter”
files accessible through Vizier (http://vizier.u-stragldgcatalogs VII/31B and VII/101A), which comple-
ment the “Catalogue of Star Clusters and Associations” (Belt, Balazs, & White 1982, 1983). Relevant
Sco-Cen references are given under “Sco OB2” and “Colli3@er
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Figure 1.  View of the local O- and early B-type stars, as lagkiiown upon the
Galactic disk. The direction of the Galactic Center (GCpisdrds bottom, and the
Sun is at the origin. Stars with spectral types BO or hottersalid circles B1-B2
stars areopen circles Sco-Cen (Sco OB2) is the concentration (dashed box) of
early-B stars closest to the Sun. Note that stars near the @ihpe plots typically
have individual distance errors 8f50%, and hence associations appear to be very
stretched. Galactic positions were calculated ublipmparcos(Perryman et al. 1997)
celestial coordinates and parallaxes.

Around 1910, large compilations of proper motion and spetype data were be-
coming available for Galactic structure investigationsimprily Lewis Boss’s (1910)
Preliminary General Catalognd the spectral type compilations from the Henry Draper
Memorial project (e.g. Cannon & Pickering 1901). KapteyAl4) appears to have
been the first to make a convincing case that the B-type “mélatars in the Scorpius-
Centaurus region demonstrate convergent proper motiokcanstituted a moving
group. Subsequent work on the association during the e@ily @entury revolved
around testing the reality of the group, ascertaining itsnimership, and (most impor-
tantly for the rest of the astronomical community) estimgtihe group’s distance. The
importance of understanding, and exploiting, this conspis group of bright B-type
stars was not lost on Kapteyn (1914)tHe real question of importance is this: is the
parallelism and equality of motion in this part of the sky §Scen] of such a nature
that we can derive individual parallaxes?
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Figure 2.  Map of the Sco-Cen region, showing the positiors@oper motions
of the Hipparcos members (adapted from de Zeeuw et al. (88Pkindly provided
by Tim de Zeeuw).

The reality of Sco-Cen as a moving group was challenged, nutably, by Smart
(1936, 1939), and Petrie (1962). Some primary objectioisgedaby these authors were
that (1) the convergent point of the Sco-Cen proper motioas $o close to the solar
antapex that it could be construed simply as solar reflexanatin unrelated B-type
stars in the field, (2) the group was so dispersed that it ghdisintegrate on a short time
scale, and (3) the Sco-Cen space motion varied as one aldterent subsamples
within the group, enough so to cast doubt on the derived elysarallaxes for the
constituent stars. Many of the kinematic objections by Sisuad others were addressed
by Adriaan Blaauw (1946) in his PhD thesis, which concluded Sco-Cen was indeed
a true moving group. Perhaps Blaauw’s (1946) most amusitogt n@as in telling the
Regius Chair of Astronomy at Glasgow to simply look up (p. :19¥mart has not
paid attention to the fact that the existence of the clugtervident from the apparent
distribution of the bright stars in the sRy.

In hindsight, the first objection is understandable as thengostars in the solar
neighborhood form from molecular gas which itself has srpattuliar motions with
respect to the LSR (Stark & Brand 1989). The last two objestiare symptomatic of
OB associations in general, when compared to the more auhldrematic groups like
the Hyades cluster. As one of the few nearby OB associatidtfisappreciable proper
motion, the kinematic studies of Blaauw, and others, wetieakto understanding the
dynamical state of OB associations in general. The modensersus (e.g. Blaauw
1964; de Zeeuw et al. 1999) is that Sco-Cen constitutes angayioup, but that it
has subgroups isolated by position, age, and space motidrthat these structures are
young and unbound. Investigations of the expansion of tleeC(Gmn subgroups have
been undertaken by Bertiau (1958), Jones (1971), and Mads#n(2002). A modern
study using the radial velocities of the low-mass membessiisly needed to confirm,
and build upon, these findings.
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The most recent investigation of the membership of highsnséars in Scorpius-
Centaurus was carried out by de Zeeuw et al. (1999). They Hggohrcos proper
motions and parallaxes in conjunction with two moving groupthods in order to
accurately establish the high-mass (and sometimes intéateemass) stellar content
of 12 nearby OB associations. In Sco-Cen the membershipasfyn@000 Hipparcos
Catalogue stars was investigated. A total of 120 stars in22$ stars in UCL, and 180
stars in LCC were identified as high probability members. fitean distances of the
subgroups, derived from the Hipparcos parallaxes, are £46rgJS, 140 pc for UCL,
and 118 pc for LCC.

2.3. The Sco-Cen Complex

The vicinity of Sco-Cen is rich with well-studied sites ofroent, and recently termi-
nated, star-formation. Besides the Ophiuchus and Lupusgataing regions, there
are other dark clouds, T associations, and somewhat oldglyliog” stellar groups
which appear to be genetically related to Sco-Cen by virfudh@ir ages, positions,
and space motions (Mamajek & Feigelson 2001). Several skthee described else-
where in this volume. These neighboring regions demormstdbroad evolutionary
spectrum of star formation. They include dark clouds witttelj if any, star-formation
activity (e.g. Musca, Coalsack, Pipe Nebula, Cha Ill), molar cloud complexes
that are currently forming stars (e.g. Cha | & Il, CrA), andeml recently discov-
ered groups ofv 5 — 12 Myr-old stars with little or no trace of the dark clouds from
which they formed (e.g. the TW Hyai Pic, n Cha,e Cha groups). In an inves-
tigation of the origins of the; Cha cluster, Mamajek, Lawson, & Feigelson (2000)
and Mamajek & Feigelson (2001) found that many nearby, yargps, and isolated
young stars, in the southern hemisphere with00 pc (e.g.n Cha, TW Hya,3 Pic,

e Cha, CrA, etc.) are not only spatially close to the Sco-Cena38ociation, but
moving away from the subgroupdhe star-forming clouds in Oph, CrA, and Cha |
manifest head-tail morphologies, with the star-formingdts” on the side facing Sco
OB2. More detailed investigations of the space motions éendfgrmation histories of
the associations in this region are needed, however thienimaly results suggest that
star-formation in these small “satellite” groups near €& may have been triggered
by the massive star-formation event in the primary Sco-Gérg®ups (see, e.g. the
comprehensive model scenario for the formation of the Sen-&ssociation and the
young stellar groups proposed by Fernandez et al. 2008).

The Sco-Cen region, including the OB subgroups, molecutards, and outly-
ing associations, may be thought of as a small star-forrcmgplex(Elmegreen et
al. 2000). TheSco-Cen complekas been variously referred to as Beh-Sco-Cen
association(OSCA; Blaauw 1991)Greater Sco-CerfMamajek & Feigelson 2001),
or, perhaps with tongue in cheek, t@ph-Sco-Lup-Cen-Cru-Mus-Cha star-formation
region (Lépine & Sartori 2003). Throughout this review, we will sity limit our
discussions to the 3 subgroup regions outlined by Fig. 2 (8,, LCC), but exclud-
ing the regions associated with the Ophiuchus and Lupusculalecloud complexes
(see chapters by Wilking et al. and Comer6n). Both compslete within de Zeeuw
et al. (1999) projected boundaries of US and UCL, respdgtiaad are approximately
co-distant with the subgroupd ¢ 140 pc).

There is no evidence for ongoing star formation activitytie ©OB subgroups of
Sco-Cen itself. This makes it an ideal target for an invesioyp of theoutcome of
the recently completed star formation proceskhe area is essentially free of dense
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gas and dust clouds, and the association members show aglyneelerate extinctions
(Ay < 2 mag). This is probably the consequence of the massive rsteihels and
several supernova explosions, which have cleared therrégion diffuse matter and
created a huge system of loop-like H 1 structures around $secation. These loop
structures have a total mass of ab8ut 10° M, and seem to be the remnants of the
original giant molecular cloud in which the OB subgroupsiied (cf. de Geus 1992).

2.4. Other Proposed Subgroups

For historical completeness, we mention some candidallarsteoups in the vicinity
of Sco-Cen which have been proposed, but later refuted. Revdet al. (1999) was
unable to verify the existence of kinematic groups in Blagui@i946) areas #1 (CrA
region) and #5 (Car-Vel region). Blaauw’s areas #6 and #ifespond to the modern-
day Vel OB2 and Collinder 121 associations, however theyewaifficiently detached
from groups #2-#4 in position, distance, and velocity, tBBeauw (1946) did not
include them in his final census of Sco-Cen groups.

Makarov & Urban (2000) claimed to have discovered a movirmugrof X-ray
bright stars adjacent to LCC in Carina-Vela, in essentidllysame region as Blaauw’s
subgroup #5. They claimed that the new group is a “near extersd the Sco-Cen
complex” and that the open cluster IC 2602 was part of thisigra he status of Car-
Vel as a coherent group is very unlikely, let alone any refato Sco-Cen. Makarov
& Urban (2000) show that the inferred “kinematic” parallaxXer their proposed Car-
Vel membership show a disturbing “finger-of-god” effecthwdistances ranging from
~ 30—500 pc, with a large gap in the distribution. Closer examinatbthe kinematic
and spectroscopic data for these stars by Jensen et al, (2884n prep.) show that the
objects appear to constitute a heterogeneous sample ohbsg-members of IC 2602
and thea Car cluster (= Platais 8), and probable Gould Belt stars witarge range
of distances. Zuckerman & Song (2004) claim that a subsaofplee Car-Vel stars at
d ~ 30 pc constitute a previously unknown nearky200 Myr-old group, which they
dub “Carina-Near”. Regardless, the Carina stars appeae tantelated to Sco-Cen.
The consensus from studies of the high mass and low massaioms| appears to be
that the western “edge” of Sco-Cen lies near Galactic lowigit290.

Recently, Eggen (1998) and Sartori et al. (2003) suggektachh OB association
spatially contiguous to LCC might exist to the south in Chalean. While there are a
total of 4 known B stars associated with the Cha | Zgha (1), and) Cha (1) kinematic
groups in Chamaeleon, Mamajek (2003) argued that the kitiesuad stellar density
data are inconsistent with the idea of an OB association ia, @hleast of the size
proposed by Sartori et al. (2003, 21 B-type stars). Theipgarmppears to be dominated
by field stars completely unrelated to the Chamaeleon mialeclouds or Sco-Cen.

3. Upper Scorpius (US)

The Upper Scorpius association is the best studied parteoSto-Cen complex. De-
spite its rather young age-(5 Myr) and the neighborhood to tieOph molecular cloud
(see chapter by Wilking et al. in this book), which is locaiteéront of the southeastern
edge of US and is well known for its strong star formation\aigti there are no indica-
tions for ongoing star formation in US. Below we will make atdiction between the
high- and the low-mass stellar population. The former eferstars of spectral types
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F and earlier {4 > 2 M) whose membership of US was established using Hipparcos
data (de Zeeuw et al. 1999). The latter refers to G, K, and k& stathe mass range
0.1—-2.0 M, for which membership was established from their PMS charact

3.1. TheHigh-Mass Stellar Population

De Zeeuw et al. (1999) investigated the membership of 124rs & US listed in the
Hipparcos Catalogue; 120 of these were identified as gemméerabers. The spectral
types of the members on the (pre-)main-sequence range f(b&VBo G5V, and there
are some evolved stars with giant luminosity classes (dietuthe M1.5 supergiant
Antares fp Sco]). The most massive star in US was presumably 50 M, O5-06
star, which exploded as a supernova about 1.5 Myr ago. Haegket al. (2001)
suggested that the pulsar PSR J1932+1059 is the remnaiig stiffernova and that the
runaway sta Oph was the previous binary companion of the supernova pitoge
and was ejected by the explosion. However, the new paraldS&R J1932+1059
determined by Chatterjee et al. (2004) challenged thissstenThe new data suggest
that the pulsar was probabhot the former binary companion @f Oph, but it is still
possible that PSR J1932+1059 was created imUIS— 2 Myr ago.

The 120 kinematic members of US cover an area of about 150 aleghe sky.
The large intrinsic size of the association suggests tlaspinead of individual stellar
distances cannot be neglected. The projected diameteemkytis~ 14° which at the
distance of US corresponds 40 35 pc. However, while the Hipparcos data allow the
determination of a very accurate mean distancé46f+ 2 pc for US (de Zeeuw et al.
1999), the errors on the trigonometric parallaxes { mas) are too large to resolve
the internal spatial structure. The only conclusion that loa drawn directly from the
Hipparcos parallaxes is that the line-of-sight depth of d&mot be much larger than
70 pc. This prompted de Bruijne (1999) to carry out a more dediditvestigation of the
Hipparcos members of Scorpius-Centaurus by performingediud&inematic modeling
of the proper motion and parallax data. He used a maximurtiHd®d scheme based
on a generalized moving-cluster method to derive secufakif@matically improved’)
parallaxes for the association members. He showed that éftfeoah is robust and that
the secular parallaxes are a factorof more precise than the Hipparcos trigonometric
parallaxes. The secular parallaxes for the members of U ahmuch reduced line-
of-sight dispersion, confirming that the dominant part & featter in the Hipparcos
distances is caused by the trigopnometric parallax errodsrem by a large intrinsic
dispersion of individual stellar distances. The distiitmitof secular parallaxes for US
is not resolved, which means that the distance spread céenlairger than- 50 pc.
Hence one can assume that US has a roughly spherical shapthat the intrinsic
spread of distances is aboti20 pc from the mean value of 145 pc.

Previous investigations of the IMF of US focused on the highintermediate
mass stellar content. De Geus, de Zeeuw, & Lub (1989) estedalithe membership
of stars in US using Walraven multi-color photometry, antedwined their physical
parameterslég g andlog T.g), from which they derived stellar masses. Brown (1998)
used the preliminary results on membership from the Hippadata to determine the
luminosity function for the high-mass stars using the Hippa parallaxes, and then
transformed a smoothed version of this into a mass funcimguthe mass-luminosity
relation listed in Miller & Scalo (1979). Adopting a consative completeness limit of
V =~ 7, which corresponds to masses of ab®§t), he concluded that down to this
mass limit the IMF is consistent with a single power-law/dM o M* with slope
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a ~ —2.9. There are, however, several problems with this determoimadf the IMF,
most importantly the fact that a mass-luminosity relatiad been used that might not
be appropriate for young stars (see discussion in Brown)1998

Finally, Hoogerwerf (2000) attempted to extend the congpiless of the kinematic
studies of the membership of US toward lower masses by malsagf the TRC and
ACT astrometric catalogs (Hgg et al. 1998; Kuzmin et al. 199@an et al. 1998),
which are believed to be complete 16 ~ 10.5. He selected some 250 candidate
members withl” ~ 7 — 11 from these catalogs by searching for stars with proper
motions consistent with those of the Hipparcos associatiembers, and which lig 1
mag below and 1.5 mag above the main sequence in the color-magnitude diagram.
However, we note that the second selection criterion dgteatludes most of the late-
type association members, which, at an age of about 5 Mywéik above the main
sequence.

3.2. Searchesfor Low-Mass Members

Numerous studies have tried to reveal low-mass stars in Ufst bf these, however,
focused on very small subregions of the association. Fanpleg Meyer, Wilking, &
Zinnecker (1993) studied IRAS sources inva2 deg field nearoc Sco and found 4
young stars. Sciortino et al. (1998) used deep pointed ROSAdy observations to
search for PMS stars ina 4 dedg area and found several candidates for PMS stars.
Martin et al. (1998) analyzed pointed ROSAT observatiorne vicinity of thep Oph
star forming region and found a number of additional PMSsstathis area.

The first systematic search for low-mass members coveringréfisant part of
US was performed by Walter et al. (1994), who obtained spsctipy and photometry
for the optical counterparts of X-ray sources detected imdizidual EINSTEIN fields.
They classified 28 objects as low-mass PMS stars and plaegtitito the HR-diagram.
They found a remarkably small dispersion in stellar &gasd interpreted this as an
indication that the formation of these stars was triggeneddime external event.

In another study, M. Kunkel investigated the optical cotpaets of more than 200
ROSAT All Sky Survey (RASS) X-ray sources ina60 ded area in US and UCL (see
Kohler et al. 2000, for a list of these stars). 32 objecthia sample that are located in
US can be classified as new low-mass members (cf. Preibisdni@ezker 1999).

A deep search for very-low mass PMS star and brown dwarf datet in US was
presented by Ardila, Martin, & Basri (2000). Their photdresurvey covered an area
of 14 ded and yielded some 100 candidate members. Low-resoluticctrsseopy for
some of these candidates led to the classification of 20 wiglisstrong Hy emission
as potential association members. For eleven of thesedatediMohanty et al. (2004)
and Mohanty, Jayawardhana, & Basri (2004) performed héglolution optical spec-
troscopy and derived stellar parameters. They showed trebfithese objects have
masses< 0.075 Mg, i.e. are brown dwarfs. Martin, Delfosse, & Guieu (20043-pr
sented low-resolution optical spectroscopy of furtherdidate very low-mass mem-
bers of US. Their analysis indicated that 28 of these obj@aanost likely members

4Martin (1998) suggested that the spread in Li line widththse stars is an indication of a large age
spread. However, this interpretation would be very diffitalreconcile with the locations of the stars in

the HR diagram and would require a much larger spread in theidual stellar distances of the low-mass

stars than the best estimate of the line-of-sight depth ofieh 20 pc derived from the Hipparcos data for

the massive members.
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Figure 3.  Map of the Upper Scorpius region. The 160%daga of the FLAIR
survey (Preibisch et al. 1998) is marked by the thick solig.li The three fields
of the 2dF survey (Preibisch et al. 2001, 2002) are markediroles. Hipparcos
members are shown as asterisks and low-mass PMS stars awitlotsymbol size
proportional to the magnitude of the stars. T Tauri stare@ated with thep Oph

star forming region listed in the Herbig-Bell Catalogue (blg & Bell 1988) are
shown as small asterisks.

of US, and 18 objects have spectral types in the range M6.5+Blre likely young
brown dwarfs.

Argiroffi et al. (2006) analyzed dee§MM-NewtonX-ray observations of two
fields in US. Among the 224 detected X-ray sources they ifledt2 stars as pho-
tometric member candidates, 13 of which were not known todsed@ation members
before. Slesnick et al. (2006) presented a wide-field ojtiear-infrared photomet-
ric survey of US. Follow-up spectroscopy of selected stagstd the identification of
43 new low-mass members with estimated masses i0.tie— 0.2 M, range, 30 of
which are likely new brown dwarf members of US. Finally, Ledliet al. (2006) iden-
tified about a dozen additional new likely low-mass membéid® from an analysis
of UKIRT Infrared Deep Sky Survey Early Data Release data®Baded field in US
and follow-up observations. In continuation of this worlgdieu et al. (2007) used
UKIDSS Galactic Cluster Survey data of a 6.5 tieggion in US and identified 129
members by photometric and proper motion criteria. Themeg#d masses of these
objects are in the range betwe@ and0.007 M, and they conclude that the sample
contains a dozen new brown dwarf candidates below 15 Jup#ésses.

3.3. Multi-Object Spectroscopic Surveysfor Low-Mass Members

During the last couple of years, extensive spectroscopieeygs for low-mass mem-
bers of US were performed with wide-field multi-object spegtaphs at the Anglo-
Australian Observatory. The first step was a survey with tigeviield multi-object

spectrograph FLAIR at the 1.2 m United Kingdom Schmidt Tedge to reveal PMS
stars among ROSAT All Sky Survey X-ray sources in a 160°@aga (Preibisch et al.
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1998). In this spatially complete, but flux-limited surveyering nearly the full area
of the association, 39 new PMS stars were found. Preibischinketker (1999) in-
vestigated the star formation history in US. In a detailedlysis of the HR diagram,
properly taking into account the uncertainties and thecesfef unresolved binaries,
they found that the low-mass PMS stars have a mean age of alddwt and show no
evidence for a large age dispersion. The PMS sample of Bekiléi Zinnecker (1999)
(see Table 1) is statistically complete for stars in the masge~ 0.8 M, to~ 2 M.

The next step was to reveal tffigll population of low- and very-low mass-
0.1-0.8 M) stars in a representative area of US, in order to allow @tiitetermination
of the full IMF of this OB association. The multi-object spegraph 2dF at the 3.9 m
Anglo-Australian-Telescope was used to obtain intermedigsolution spectra of more
than 1000 stars with magnitudés = 12.5—18.0 in a 9 ded area. Among these,
166 new PMS stars were found, nearly all of them M-type staystheir strong Li
absorption lines. The results of these observations wererted in Preibisch et al.
(2001) and Preibisch et al. (2002), and the newly reveal@eniass members are listed
in Table 2. Combining these results with the earlier ingzdton yielded a sample of
250 PMS stars in the mass range0.1 M to ~ 2 M. A map of the survey region
showing the locations of the low-mass PMS stars as well akitffemass Hipparcos
members is shown in Fig. 3. One can see that the low-mass meratee spatially
coincident with the early type members of the US association

3.4. TheHR-Diagram for Upper Scorpius

Preibisch et al. (2002) studied the properties of the fellat population in US on the
basis of a large sample of 364 association members. Thislsamag composed of the
following parts:

(1) the 114 Hipparcos members constitute a complete samhpleroembers with
masses above M, and an (incomplete) sample of lower-mass members with raasse
down to~ 1 M, covering the full spatial extent of the association.

(2) the 84 X-ray selected PMS stars from Preibisch & Zinne¢k899) provide
a statistically complete sample of the 0.8 —2 M, members (plus some lower mass
stars) in a 160 dégarea.

(3) the 166 low-mass PMS stars identified with 2dF (Preibisical. 2001, 2002)
constitute a statistically complete, unbiased sample @fnlember population in the
~ 0.1—0.8 M, mass range, which covers a 9 degea.

Figure 4 shows the HR-diagram with all these US members.

3.5. Agesof the Upper Scorpius Stars

From Fig. 4 one can see that not only the majority of the lovesretars, but also most
of the intermediate- and high-mass stars lie close to or erbthlyr isochrone. There
clearly is a considerable scatter around this isochronenthg seem to suggest a con-
siderable spread of stellar ages. However, it is very ingmbrio be aware of the fact
that the masses and especially the ages of the individual retad off from their posi-
tion in the HR-diagram are generally not identical to theietmasses and ages. For
the case of US, the most important factor is the relativelgdaspread of individual
stellar distances~{ 4+ 20 pc around the mean value of 145 pc; de Bruijne 1999, and
priv. comm.) in this very nearby and extended region, whases the luminosities to
be either over- or under-estimated. Another importantofarst the presence of unre-
solved binary companions, which cause over-estimatesedithinosity. Further fac-
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Figure 4. HR diagram for the Upper Scorpius members destiibéreibisch
et al. (2002). The lines show the evolutionary tracks fromPalla & Stahler (1999)
PMS models, some labeled by their masses in solar units.hi¢ledolid line shows
the main sequence. The 5 Myr isochrone is shown as the th&k lgre; it was
composed from the high-mass isochrone from Bertelli et1#8194) for masses —
30 Mg, the Palla & Stahler (1999) PMS models for 6 M, and the Baraffe et al.
(1998) PMS models fon.02—1 M,

tors include photometric errors and variability, and theartainties in the calibrations
used to derive bolometric luminosities and effective terapges. Detailed discussions
and simulations of these effects can be found in Preibischnfetker (1999) and Hil-
lenbrand et al. (2008). The net effect of the uncertainsethat in the observed HR
diagram a (hypothetical) perfectly coeval population @frstwill not populate just a
single line (i.e. the corresponding isochrone), but willays display a finite spread,
mimicking an age spread. Preibisch & Zinnecker (1999) aradbidch et al. (2002)
found via statistical modeling of these effects that theeolesd HR-diagram for the
low-mass stars in US is consistent with the assumption cdramon stellar age of
about 5 Myr; there is no evidence for an age dispersion, aigiosmall age spreads of
~ 1 — 2 Myr cannot be excluded by the datBreibisch et al. (2002) showed that the
derived age is also robust when taking into account the taiodes of the theoretical
PMS models. The mean age of 5 Myr and the absence of a sigiifigarspread among
the US stars has been confirmed in the independent studieleof & al. (2003) and
Slesnick (2007).

It is remarkable that the age derived for the low-mass stavery well consistent
with previous independent age determinations based oruttiear and kinematic ages
of the massive stars (de Geus, de Zeeuw, & Lub 1989), whichyadded 5 Myr. This
very good agreement of thedependentage determinations for the high-mass and the
low-mass stellar population shows thatv- and high-mass stars are coewaid thus
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have formed together. Furthermore, the absence of a sigmifegye dispersion implies
that all stars in the association have formed more or lesslsnmeously. This means
that the star-formation process must have started ratldelesly and everywhere at the
same time in the association, and also must have ended mattidenly after at most
a few Myr. The star formation process in US can thus be coreidas eurst of star
formation This will be discussed in more detail in Sect. 6.1.

3.6. TheFull Initial Mass Function of Upper Scorpius

Upper Scorpius is an ideal target for an investigation ofitiiteal mass function (IMF)
for several reasons. First, the star formation processnyptaied and thus stars of all
masses are already present; since the molecular cloudreashalbeen dispersed, the
members are also rather easily observable. Second, thé ageMyr is young enough
that nearly all members are still present; only very few @ thost massive members
have already evolved away from the main-sequence, and si@secan be accounted
for individually. Thereforethe present day mass functignith the addition of the one
member that already exploded as a supernvientical to the initial mass function.

Figure 5 shows the empirical mass function for US as derineldreibisch et al.
(2002). The best-fit multi-part power law function for thepability density distribu-
tion is given by

dN / dm

0.1 0.2 05 10 20 50 100 20.0
M [Me]

Figure 5. Comparison of the derived mass function for Upmar@us with dif-
ferent representations of the field IMF. The US mass funds@shown three times
by the solid dots connected by the dotted lines, multipligé@ibitrary factors. The
middle curve shows the original mass function, the solid ifoour multi-part power-
law fit. The upper curve shows the US mass function multighed factor of 30 and
compared to the Scalo (1998) field IMF representation (dml&); the grey shaded
area delimited by the dashed lines represents the rangeeallby the errors of the
model. The lower curve shows the US mass function multighga factor of 1/30
and compared to the Kroupa et al. (2002) field IMF represemgsolid line).
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AN M~09%02 for 0.1 < M/Ms < 0.6
TV M—28505 for 0.6 < M/My < 2 (1)
M—26%05 for 2 < M/Ms < 20

or, in shorter notationy[0.1-0.6] = —0.94+0.2, @[0.6-2.0] = —2.8+0.5, a[2.0-20] =
—2.6+0.3. The derived US mass function is compared to two differeptagentations
of the field IMF. The first one is the field IMF representatioggested by Scalo (1998),
given bya[0.1-1] = 1.2+ 0.3, a[1—10] = —2.7 + 0.5, o[10—100] = —2.3 + 0.5,
the second is the parameterization for the average Galaslticstar IMF in the solar
neighborhood derived by Kroupa et al. (2002), which is gitgnx[0.02 —0.08] =
—0.34£0.7, «[0.08-0.5] = —1.3+£0.5, @[0.5-100] = —2.34+0.3. Although the observed
US mass function is not identical to either the Scalo (1998Kmupa et al. (2002)
field IMF representations, it is well within the ranges offss derived for similar mass
ranges in other young clusters or associations, as comipil&oupa et al. (2002).
Therefore, it can be concluded that, within the uncertaitthe general shape of the
US mass function is consistent with recent field star andetUMF determinations.
The total stellar populationof US in the0.1 M to 20 M; mass range can be
described by the ‘best fit' mass function (egn. 1). The irg#gn of this function
yields 2525 stars with a total mass bf00 M. 75% of all stars have masses below
0.6 M and contribute 39% of the total mass. Only 3% of all stars maseses above
2 Mg, but they contribute 33% of the total mass. All these numhbeesbased on the
primary star mass function. For a reasonable estimate dbthkstellar mass one has
to take into account that most of the stars are probably iriphellsystems. The binary
frequency (i.e. the probability that a given object is npiéj cf. Reipurth & Zinnecker
1993) for late type stars is at least about 50% (c.f. Dugug@niMayor 1991; Fischer
& Marcy 1992, see Kohler et al. 2000 for the case of US) andh déugher for early
type stars (Mason, Gies, & Hartkopf 1998; Abt et al. 1990;ih*seh et al. 1999).
The total mass of the companions in the multiple systems eastimated as follows:
assuming a binary frequency of 100% and random pairing @istaries from the same
underlying mass function (eqn.1) as the primaries, the totess of all companions in
the0.1—20 M, mass range is 40% of the total mass of all primaries. For theate
of the total stellar mass one also has to include the mostiveastars, that have already
evolved away from the main-sequence: Antares2Q M) and its B2.5 companion
(~ 8 My), the supernova progenitor-(50 M), and¢ Oph (~ 20 M). The total
stellar mass is ther:.4 x 1400 Mg + 22 Mg + 8 Mg + 50 Mg + 20 Mg = 2060 M.

4. Upper Centaurus-Lupus (UCL)

While US has been the focus of many investigations over teeqaatury, its older sib-
lings — the UCL and LCC regions — have received much lesstaitenThere appear
to be several biases which made these two groups more diffacstudy, or perhaps
more easy to ignore, at least historically. These are: (1) 6@ LCC are not as con-
centrated as US, (2) a significant fraction of their membpssare within 10-15 of

the Galactic plane, making separating their membership tlee Galactic population
more difficult, (3) most of UCL and LCC are inaccessible tesebpes in the northern
hemisphere, (4) and early investigations of PMS stars oeshten dark and reflection
nebulae, which are in abundance in and near US, but moreaaokiabsent in UCL and
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LCC. Only over the past decade has the availability of higaliguastrometry Hip-
parcos Tycho, etc.) and thROSATAII-Sky Survey, enabled the efficient identification
of low-mass UCL and LCC members. Given the numbers of B-tyges sn UCL and
LCC, there are probablyhousandf low-mass members awaiting discovery.

4.1. TheHigh-Mass Stellar Population of UCL

There appear to be no post-MS members of UCL, however thartaidy well-defined
main sequence turn-off near spectral type B1.5 (de Geusedavy, & Lub 1989; Ma-
majek et al. 2002). The notable turn-off stars are, in agprate order of massyu'
Sco (B1.51V),a Lup (B1.5l11), 3 Lup (B2Ill), § Lup (B1.51V),» Cen (B2IV),u? Sco
(B21V), andn Lup (B1.5V; where MK spectral types are from Hiltner et al6®. The
positions of these massive stars are plotted and labelb@ [dCL map in Fig. 6. All of
these stars were selectedHipparcosmembers of UCL by de Zeeuw et al. (1999) ex-
cept foru! Sco ands Lup. Hoogerwerf (2000) has noted that the longer baselin€ AC
and TRC proper motions for these stars are more conduciv€tordembership. The
Tycho-2 proper motion fof Lup is well-pointed toward the UCL convergent point de-
fined by de Bruijne (1999), however its magnitude is somewdrger than most other
UCL members.

Using the Bertelli et al. (1994) evolutionary tracks, Maekagt al. (2002) esti-
mated the main sequence turn-off age of UCL to-le7 Myr. It was de Geus (1992)
who first calculated the number of supernovae to have explodelCL (~6 4 3), and
showed that the sum of the total kinetic energy predictedetoriparted by the super-
novae and stellar winds of the deceased UCL membet§ erg) is roughly consis-
tent with the kinetic energy of the 100 pc-radius expanding shell of H | centered on
UCL. This satisfactory agreement supports the originahade by Weaver (1979), that
the massive stars in the oldest Sco-Cen subgroups (UCL aij ti€stroyed the proto-
Sco-Cen molecular cloud complex, and radially dispersestmiothe gas into what is
seen today as large, expanding, loop-like H | structuretecet on Sco-Cen. A mod-
ern estimate by the authors of the number of exploded supaeno UCL (7 SNe),
using the de Zeeuw et al. (1999) membership list for UCL, atapting a Kroupa et al.
(2002) initial mass function, corroborates de Geus's () $9&diction.

UCL contains a Herbig Ae star (HD 139614) and two accretingstaes (AK Sco
and HD 135344). Both HD 139614 and HD 135344 are close to tistaneedge of the
Lupus clouds neaf ~ 332 (see Fig. 8 of the Lupus chapter; Comeron, this volume),
and so may be younger than the mean age for UCL.

4.2. ThelLow-Mass Stellar Population of UCL

The Pre-ROSAT Era;

A small number of PMS members of UCL were found before thevalrof theROSAT
X-ray surveys. In the course of a radial velocity survey diyBe members of Sco-Cen,
Thackeray (1966) found that many of their visual compangirered similar radial ve-
locities, i.e. they probably constituted physical binariéGome of these objects were
of AFGK spectral types, and include HD 113703B (KOVe; LCCI H13791B (F5V;,
LCC), HD 143099 (GOV; UCL), and HD 151868 (F6V; UCL). The higiass pri-
maries are still considered secure members of US, UCL, and (d& Zeeuw et al.
1999). Thackeray (1966) proclaimeft]hese observations do in fact represent the
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first to establish the presence of stars later than type Aléngroup. They include
one K-dwarf which is presumably no older than the group tociilaauw (1964) as-
signs an age of 20 million yedrs Catchpole (1971) noted strong Li in the spectrum
of HD 113703B, confirming its extreme youth. The first two staalong with HD
129791B (K5Ve; UCL) and HD 143939B (K3Ve; UCL), are includiedthe well-
studied “Lindroos” sample of post-T Tauri companions to saasstars (e.g. Lindroos
1986; Huélamo et al. 2000).

In an effort to tie the absolute magnitude calibration ofyBe stars to that of
later type stars, as well as explore the luminosity functbBco-Cen, Glaspey (1972)
identified 27 candidate A- and F-type stars inilay survey of UCL. Of these 27
candidates, 24 havdipparcosastrometry, and de Zeeuw et al. (1999) retained 14 of
these as kinematic members of UCL.

The ROSAT Era: The Lupus Region Surveys:

Most of the low-mass members of UCL which have been identdiexnt the past decade
have been due ROSATX-ray pointed observations and its all-sky survey. The $oaiu
most of these surveys was not UCL, but the Lupus moleculadotomplex. In a wide-
field survey of X-ray-luminous stars in a 230 deggion around the Lupus clouds,
Krautter et al. (1997) identified 136 candidate T Tauri st&#hile 47 of these new T
Tauri stars (TTS) were found in point&’IDSATobservations of the Lupus clouds, the
majority (89) were found scattered over a wider region WithROSATAII-Sky Survey
(RASS). Wichmann et al. (1997a) found that if the “off-cléuid Tauri stars were co-
distant with the Lupus clouds, then their mean isochronel\ags significantly older
than the “on-cloud” Lupus T Tauri stars-{ Myr vs. ~1-3 Myr, respectively). Wich-
mann et al. (1997a) hypothesized that the off-cloud TTS é&atim the Lupus clouds,
but were dispersed either due to a large intrinsic velodgpersion in the clouds, or
due to ejection (Sterzik & Durisen 1995).

Wichmann et al. (1997b) also conducted a spectroscopieguiVRASS sources
west of the Lupus clouds in a strip between 325/ < 335 and —5° < b < +50°
(dotted linein Fig. 6). They identified 48 Li-rich stars, most of which weoncentrated
between Galactic latitudes +&nd +22. Wichmann et al. (1997b) hypothesized that
the majority of these objects were “Gould Belt” membershviges ok 60 Myr.

The idea that there are older, dispersed RASS TTSs near theslelouds be-
comes somewhat less surprising when it is appreciated libdtupus clouds are ad-
jacent to the US and UCL subgroups of Sco-Cen (with ages ofd5~aty Myr, re-
spectively, and thousands of predicted members). Sco-@®b&L are not mentioned
in the Krautter et al. (1997), Wichmann et al. (1997a), or Mifiann et al. (1997b)
surveys, although in this region of sky the “Gould Belt” isestially definedby the
high-mass stars of UCL (e.g. Lesh 1972) and the gas assbeuttethe Lupus clouds.
Two of the clumps of TTSs seen by Wichmann et al. (1997b) sedre to-spatial with
the over-densities of high-mass UCL members, associatéd\wiup and¢? Lup. A
more detailed kinematic study of the Krautter-wichmann $1sSnheeded to disentan-
gle the star-formation of the region, explore the relatietween the modern-day Lupus
clouds and the “completed” star-formation in UCL.

Recently, Makarov (2007) investigated the kinematics efkinautter et al. (1997)
TTS in the Lupus region. After correcting for the distrilmurti of individual stellar
distances, the color-magnitude diagram revealed two atpatellar populations with
clearly different ages: a young-(1 Myr) population of TTS which are closely con-
centrated at the Lupus dark clouds, and an oldes(— 27 Myr) population of stars
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Figure6. The Upper Centaurus-Lupus (UCL) region. $bld line is the UCL border from de Zeeuw et al. (1999). Twdted lineis the
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PMS stars from X-ray surveys are plotted as follows: Mamajekl. (2002) filled circley, Wichmann et al. (1997b) and Kbdhler et al.

(2000) filled squarey, Krautter et al. (1997) and Wichmann et al. (199a)y(filled squares PMS stars from the Herbig-Bell Catalog
(Herbig & Bell 1988) are plotted asmall black trianglesTwo “isolated” Herbig Ae/Be stars (HD 135344 & 139614) aletied with Xs
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which are much more widely dispersed in the area. Based amnidtic arguments,
Makarov concludes that “it is unlikely that the T Tauri menmg@ere born in the same
star-forming cores as the more compactly located clas3iceuri stars.” We agree
with this assessment, but add that the positions, motiorseanage of the outlying
members are very well consistent with the idea that the keaet al. (1997) stars are
in fact low-mass members of the US and UCL subgroups of Seo-Gather than
subsume all of the RASS stars into a “Lupus Association” akaviav (2007) elects,
it is probably wise for astrophysical studies to separatedh or near-cloud Lupus
members from the off-cloud UCL/US members. We have visugttgmpted to do this
with a dashed line box in Fig. 6, but clearly more study is wared.

There is good kinematic evidence that the Wichmann et aD{hpRASS stars
are mostly UCL members. A preliminary kinematic analysisyl. suggests that for
the 33 Wichmann et al. (1997IOSATstars with either Tycho-2 (Hag et al. 2000)
or UCAC2 (Zacharias et al. 2004) proper motioa#i,but four have motions consis-
tent with UCL membershipThe ROSATX-ray stars RX J1412.2-1630, J1419.3-2322,
J1509.3-4420, and J1550.1-4746 can all be rejected as &tiehCL members. The
first two objects are also well outside of the UCL region defiby de Zeeuw et al.
(1999), so their rejection is perhaps unsurprising. Thermefl cluster parallax dis-
tances for the re3trange from~90 pc to~200 pc, suggesting considerable depth to the
UCL subgroup. Of note for future Li depletion studies of UCkmbers, we find that
the M-type Wichmann et al. stars RX J1512.8-4508B (M1), REQEL4-3716 (MO),
and RX J1457.3-3613 all have proper motions consistent migmbership in UCL.
The components of the wide M-type binary RX J1511.6-32494 Bn(M1.5+M1.5;
48" separation) also have proper motions consistent with UCibsgship.

The ROSAT Era: The Mamajek et al. Survey:

Mamajek et al. (2002) conducted the first wide-field, speciopic survey searching
explicitly for PMS GK-type members of UCL. They selected 561Ucandidates by
cross-referencing proper motion-selected stars fromitienkatic study of Hoogerwerf
(2000, but with color-magnitude constraints more amentbigentifying PMS G- and
K-type members from the ACT and TRC astrometric catalogf) Xiray sources from
theROSATAII-Sky Survey Bright Star Catalog (Moges et al. 1999). Thé&o measured
optical spectra of 18 GK-typdipparcosstars selected as probable kinematic members
by de Zeeuw et al. (1999). Blue and red optical spectra of dmelidates were taken
with the DBS spectrograph on the Siding Springs 2.3-m telescwith resolution of
~2.8A in the blue, and~1.3A in the red. Stars were classified as PMS by virtue
of having strong Li (stronger than the loci 830—100 Myr-old clusters) and subgiant
luminosity classes (measured via the Sx4077 line). Between UCL and LCC, the X-
ray and proper motion selection wa83% efficient at selecting PMS stars, while 73%
of the kinematic candidates selected by de Zeeuw et al. {1888 PMS (well in line
with the ~30% contamination rate predicted by those investigata¥&majek et al.
(2002) confirmed 12 out of 18 of the de Zeeuw et al. (1999) propetion-selected
UCL candidates as PMS, and found 50 Li-rich UCL members from X-ray and
proper motion-selected sample. None of the UCL PMS stardifaég could be con-
sidered classical T Tauri candidates (i.e. accreting),a@vewa few demonstrated small

SCluster parallax distances were calculated using eitfeet8AC2 or Tycho-2 proper motions, and the
UCL space motion vector from de Bruijne (1999). See Mamajelt.¢2002) for details on the technique.
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Figure 7.  Theoretical H-R diagram for PMS members of UCL (opiecles) and
LCC (filled circles) from the survey of Mamajek et al. (2008eir Fig. 6). PMS
evolutionary tracks are from D’Antona & Mazzitelli (1997).

Ha emission excesses (aﬂZ,&), probably due to enhanced chromospheric activity.
Although Mamajek et al. (2002) found no new classical T T&l@L members, there
are two known F-type accretors (AK Sco and HD 135344, e.gnéde et al. 2003).
The mean age of the PMS UCL members in the Mamajek et al. (2002¢y depends,
unsurprisingly, on one’s choice of evolutionary trackg, tamged from 15-22 Myr (see
Fig. 7). Using the evolutionary tracks of Baraffe et al. (29%here appropriate), and
accounting for the magnitude limit of the Mamajek et al. (2P8urvey (see Sect. 7.1
of their paper), one finds a median age for the UCL PMS star$ dfiyir.

While Mamajek et al.'s survey of UCL was very broad, admiited was not
very deep, and more members could be easily identified wittieg catalog data
(e.g. RASS Faint Source Catalog, UCAC2, SACY, etc.). Makajeal. (2002) claim
that the majority £80%) of the~1.1-1.4M; members have probably been identi-
fied, but that~2000 <1 M, members likely await discovery. The lowest-mass UCL
candidates which have been found (and which are not in thesiirate vicinity of the
Lupus star-forming clouds) are the Krautter et al. (1997yith early-M-type stars
RXJ1514.0-4629A (LR Lup; M2) and RX J1523.5-3821 (MN Lup; MZhe equiva-
lent widths of the LiIA6707.7 line for these M2 stars-0.387), as measured in low-
resolution spectra by Wichmann et al. (1997®)ggests that modest Li depletion is
taking place among the early-M stars in UCA high resolution spectroscopic survey
of Li-rich M-type members could place independent constsabn the age of UCL, as
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well as allow an interesting comparison between Li dephetiges and main sequence
turn-off ages.

A List of Low-Mass UCL Members:

We have assembled a membership list of candidate low-masdbers of UCL from the
previously mentioned literature (Table 3). The list is nearbe rather exclusive in that
it selects only those low-mass (GKM) stars that are Li-aoklhave kinematics consis-
tent with group membership. All are known X-ray sources egtdor a small number
of proper motion candidates from de Zeeuw et al. (1999) whiere confirmed to be
Li-rich by Mamajek et al. (2002). The F stars in UCL have nagiibéhoroughly investi-
gated spectroscopically. Given the very high efficiencyedésting PMS stars amongst
X-ray and proper motion selected GK stars Mamajek et al. Z203%), we list only
the proper motion-selected F-type candidate members fhnentiterature which have
ROSAT All-Sky Survey X-ray counterparts within 40” of theptical positions. The
sample is not meant to be complete, by any means, but shquidsent a relatively
clean sample ok2 M, UCL members. The incidence of non-members is probably
well below <5%. Two confirmed PMS companions to high mass UCL members (HD
129791B and HD 143939B) were included, using data from &tael et al. (2000),
Pallavicini et al. (1992), Lindroos (1983), and distandes the primaries) from Mad-
sen et al. (2002). Although the majority of Krautter et aR4T¥) and Wichmann et
al. (1997b) stars appear to be bona fide UCL members (by sifi¢heir positions,
proper motions, appropriate HR-D positions, etc.), we haseincluded them in our
membership list, but refer the reader to those papers.

In Table 3 we have flagged the UCL members which are near thedimplecular
clouds. We have defined a box around the Lupus clouds thattwvelg forming stars:
335.5 < ¢ < 341° and +? < b < +18. The population of stars in the off-cloud region
in that box may represent a mix of stars that have recentiyéat in the Lupus clouds,
along with older UCL PMS starsThe HRD positions of the flagged UCL stars in Table
3 are consistent with having ages-o7—-23 Myr, so they are probably UCL members
projected against (or behind?) the Lupus clouds.

5. Lower Centaurus-Crux (LCC)

LCC straddles the Galactic equator in Crux, stretching f@atactic latitude~ —10°

to +20° between Centaurus, Crux, and Musca (see Fig. 8). Althougbis@he closest
recognized OB association subgroup to the Siin) (= 118 pc), itis the least studied of
the Sco-Cen regions. There is some hint of substructureeigribup, and it appears that
the northern part of the group is somewhat more distantroae richer £17 Myr,
120 pc) than the southern part of the groud 2 Myr, 110 pc).

5.1. TheHigh-Mass Stellar Population of LCC

The upper main sequence of LCC is poorly defined, and so thgpdras the least secure
turn-off age of the Sco-Cen subgroups. In approximate arfierass, the LCC turnoff
stars with fairly secure kinematic membership (de Zeeuw &889) are: Cru (B2IV),

o Cen (B2V),a Mus (B2IV-V), 1! Cru (B2IV-V), and £2 Cen (B1.5V; MK types from
Hiltner et al. 1969). There are other massive stars in tlggone whose membership
in LCC has been debated, but whd$igparcosproper motions wergnconsistenivith
membership (de Zeeuw et al. 1999). Among these systems arsuper Cen-Crux
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Figure 8. The Lower Centaurus-Crux region. Twdid lineis the LCC border
from de Zeeuw et al. (1999). LCC members from tHgparcosstudy of de Zeeuw

et al. (1999) are plotted as follows: BO-B5 stalade open circley B6-A9 stars
(medium open squarg=GKM stars ¢mall open triangles The “super Cen-Crux
six” early B-type stars (Sect. 5.1.) dagge open pentagonMS stars are plotted
from the surveys of Mamajek et al. (200Zjlléd circleg, Park & Finley (1996)
(Xs nearp Cru), and TWA stars listed as probable LCC members by Mamajek
(2005 filled squares)Li-rich SACY stars from Torres et al. (2006) selected as LCC
members in this review afédled squaresThe position of the nearby cluster IC 2602
is plotted, although its motion and older age are very distirom that of LCC (de
Zeeuw et al. 1999). Three of the four stars that outline ttmitBern Cross’dashed
line) are probable LCC members.

siX: « Cru (BO.5IV+B1V+B4lV), 5 Cru (B0O.511I), 8 Cen (B1Ill),é Cen (B2IVne), ¢
Cen (B1lll), andp Cen (B3V, Hiltner et al. 1969). As noted by Mamajek et al. (2P0
for the most massive subset of theséhése stars are-10-20M,,, with inferred ages

of ~5-15 Myr and distances ef100—150 pc. Such stars are extremely rare, and their
presence in the LCC region appears to be more than coinadlenAs noted by de
Zeeuw et al. (1999), all of these objects are flagged as hawigual motions due
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to either binarity or variability in thedipparcoscatalog, however they only consider
0 Cen, 8 Cru, andp Cen to be probable LCC members whddgparcos proper
motions excluded them from kinematic selection. In a foHopvpaper, Hoogerwerf
(2000) demonstrated that the long-baseline proper mofimng Cen (ACT catalog)
and Cru (TRC catalog) are more consistent with LCC memberstupever they did
not address the remainder of the “six”. A more thorough kiagerinvestigation of the
center-of-mass motions of these systems is needed. AlththegSco-Cen subgroup
memberships seem to have~d—1.5kms! internal velocity dispersion (de Bruijne
1999), if significant dynamical evolution has taken placeoagithe massive multiple
systems over the past10-15 Myr (i.e. due to supernovae, or ejections from short-
lived trapezia), then the resultant kicks could explain pinesence of these massive
multiple systems with deviant motions in the vicinity of tBeo-Cen subgroups. The
results from a kinematic study of these “super six”, as wslttee runaway star and
pulsar candidates in the vicinity (e.g. Hoogerwerf et al0P0could have important
implications for the IMF and star-formation history of LCC.

LCC contains two known Herbig Ae/Be stars: HD 100453 (A9Vayl aHD
100546 (B9Ve). Although sometimes labeled “isolated” HAE&ars, their positions,
proper motions, and distances £ 100 — 110 pc) are all consistent with LCC mem-
bership. Van den Ancker et al. (1998) estimated an ageldf Myr for HD 100546,
consistent with other LCC members. Circumstellar PAH eioissvas recently re-
solved around both stars using VLT (Habart et al. 2006), evtie disk for HD 100546
was resolved in the thermal IR at Magellan with MIRAC (Liu &€t2003). Chen et al.
(2006) recently identified a faint candidate companion to HID453 atl” separation
consistent with being an M-type PMS star, however it has eenbspectroscopically
confirmed. HD 100546 has a gap in its disk consistent with thegnce of a substellar
object at~ 6 AU (Acke & van den Ancker 2006).

5.2. Thelow-Mass Stellar Population of LCC

The low-mass population of LCC has been investigated ev@ntlean that of UCL.
Low-mass members were identified serendipitously througieys of the regions near
6 Cru (Park & Finley 1996) and the TW Hya association (Zuckerretial. 2001),
which is near the northwest corner of the LCC box defined by eleud et al. (1999),
but at roughly half the distance-60 pc; Mamajek 2005) as LCC«L18 pc). Mamajek
et al. (2002) conducted the only systematic survey, thysvianse goal was to identify
low-mass members over the whole LCC region.

The Park-Finley ROSAT Stars nearCru:

Park & Finley (1996) identified 6 unknown, variable X-ray smes near the B0.5lll star
6 Cru in aROSATPSPC pointing. By virtue of their X-ray spectral fits, vailéya and
X-ray to optical flux ratios, Park & Finley (1996) conjectdréhat the 6 objects were
T Tauri star§, and that they had discovered a previously unknown stanifay region
centered org Cru. A low-resolution spectroscopic survey by Feigelson &son

5The stars are indexed 1 through 6 with the acrorfipR96] (SIMBAD) or Cru (Feigelson & Lawson
1997; Alcala et al. 2002). We adopt the SIMBAD nomenclature
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(1997) found that the X-ray stars were Li-rich, late-typarst consistent with classi-
fication as weak-lined T Tauri stars. After rejecting selvbsgotheses regarding the
origins of these young stars, Feigelson & Lawson (1997) edghat Park & Finley
serendipitously uncovered the first known “isolated” lowsa members of LCC. Al-
cala et al. (2002) conducted a high-resolution spectfscstudy of the Park-Finley
stars, and confirmed that 4 of the 6 are sufficiently Li-rictoéoclassified as PMS. Al-
cala et al. (2002) also find that the radial velocities andhgonal ages~5-10 Myr)
for the 4 most Li-rich stars are roughly consistent with LCE€mfbership. The 4 PMS
stars are K5-M4 in spectral type, and have Li abundanceseiiate between those
of T Tauri stars and the-50-Myr-old IC 2602 clusterThe discovery of more M-type
Sco-Cen members may prove to be an interesting means oigtésWS evolutionary
tracks and Li depletion models

TWA ROSAT Stars in LCC:

In their attempt to identify new members of the nearby TW Hssogiation (TWA; age
~ 10 Myr; D ~ 50 pc), Zuckerman et al. (2001) conducted a spectroscopie\sof
RASS BSC X-ray sources in the vicinity of the famous debrikditar HR 4796. They
identified eight new T Tauri stars, however they were diffiéfeom the rest of the TWA
members thus far found: their optical, infrared, and X-raxdls were significantly
dimmer. Zuckerman et al. (2001) claimed that the new TWAsst&t4-19) were further
away from the original TWA #1-13 sample, with distances afhp@s 70-100 pc. As
pointed out in Mamajek & Feigelson (2001), the positions WA 14-19 overlap with
the LCC region defined by de Zeeuw et al. (1999). Lawson & Grg@e05) have
presented evidence that the distribution of rotationalopksr of TWA 1-13 and 14-
19 are very different, suggesting two different populagiorin a detailed kinematic
investigation of “TWA" stars in the literature, Mamajek () concluded that the TWA
stars are dominated by two populations: a group of two dotas svith distances of
~49+ 12 pc (what probably constitutes the true “TW Hya assoaidfjcand a subset
of objects with distances 6£100-150 pc, which are likely LCC members (partially
corroborating the Lawson & Crause findings). Mamajek (209&ms that TWA 12,
17,18, 19, and 24 are very likely LCC members, with TWA 14 aledine case. TWA
19 (= HIP 57524) was identified as an LCC member by de Zeeuw €389), as was
TWA 24 (= MML 5) by Mamajek et al. (2002).

The Mamajek et al. ROSAT Survey:

As discussed at length in Sect. 4.2, Mamajek et al. (2002ylucted a search for
~1 Mz members of UCL and LCC amongst an X-ray and proper motiosctsd
sample. They identified 37 LCC members, and confirmed thehyaftO (out of 12) of
the de Zeeuw et al. (1999)ipparcosG-type candidates they observed. Mamajek et al.
(2002) claimed that the classical T Tauri star PDS 66 (Giiegdetem et al. 1992) is
actually a LCC member, and appears to be the only known @&mgretv-mass star in
LCC. The mean age of the PMS LCC members in the Mamajek et @02§2survey
ranged from 17 to 23 Myr, depending on the choice of evolatigriracks. Using the
evolutionary tracks of Baraffe et al. (1998, where appipg)i, and accounting for the

"The distances to the PF96 stars are unknown. We follow Ale#lal. (2002), and assurde= 110 pc
(the distance t@ Cru). The reason for the discrepancy in ages between theMaldy sample and the
Mamajek et al. sample is unknown, but could be due to the umkrdistances to the Park-Finley stars.
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magnitude limit of the Mamajek et al. survey, one finds a medge for the LCC PMS
stars of 18 Myr.

Torres et al. “SACY” ROSAT Survey:

Torres et al. (2006) presented results for a high resol@gjm@ttroscopic survey of 1151
stars in the southern hemisphere WROSATAII-Sky Survey X-ray counterparts. Re-
sults for the “SACY” (Search for Associations Containinguvign Stars) survey regard-
ing nearby young low-density stellar groups are reporteevehere in this volume (Tor-
res et al.). There are numerous Li-rich late-type SACY statise Sco-Cen region, and
most have proper motions and radial velocities suggesfiveembership to the Sco-
Cen groups. For this review, we have only attempted to aseigmbership of SACY
stars to the Lower Centaurus-Crux group, although the SA&t#lag no doubt con-
tains many new UCL and US members as well. The selection of @@bers from
the SACY catalog will be discussed in more detail by Mamajelptep.).

To construct a sample of LCC members in the SACY catalog, ae giith the
138 SACY stars that lie within the de Zeeuw et al. (1999) baumpdor LCC. Of these
objects, 45 are previously known LCC members found eithetehyeeuw et al. (1999)
or Mamajek et al. (2002). We further prune the SACY sampledoyaving giants, and
selecting only those that are Li-rich (EW(Li 67Qy > 100mA) and that have proper
motions within 25 masyr! of the de Bruijne (1999) mean value for LCC. Lastly we
run a convergent point algorithm from Mamajek (2005) on thiefample of de Zeeuw
et al. (1999) and Mamajek et al. (2002) members along witlrehgining 49 SACY
objects. Following de Bruijne (1999), we assume an intevedbcity dispersion of
1.14 kms!, and calculate cluster parallax distances using the \glaeictor of de
Bruijne (1999). In total we identify 45 SACY stars as proleabéw members of LCC.
The median RV for the SACY stars selected as LCC memberd3kms!, which is
nearly identical to the subgroup mean RV from de Zeeuw efl@Pg) (-12 kms™).

A List of Low-Mass LCC Members:

Table 4 provides a modern catalog of low-mass LCC membetdswas constructed in
a similar manner as that for UCL (Sect. 4.2.). The positidnsnown LCC members
are plotted in Fig. 8. Individual cluster parallax distameeere adopted from Mamajek
et al. (2002) or Madsen et al. (2002). Where no publishederymrallax distance was
available, we calculate new values using the de BruijnegLé&%tion vector for LCC,
while using the proper motions for the TWA objects listed iaajek (2005) and from
the SACY catalog (Torres et al. 2006).

6. Sco-Cen asan Astrophysics Laboratory

6.1. Implicationson the Star Formation Processin Upper Scorpius

The US group has been particularly well-studied, and cam giévsome quantitative in-
sight into the star formation history as well as constraimtishe mechanism responsible
for triggering the star formation. As described in detaiSiect. 3.5., the populations of
the high-mass as well the low-mass stars both have a comneoof&gMyr. There is
no evidence for a significant age spread, and the data arestariswith the idea that
all stars have formed within a period of no more thai —2 Myr.

Another important aspect is the initial configuration of tegion at the time when
the stars formed. Today, the bulk (70%) of the Hipparcos mamfand thus also the
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low-mass stars) lie within an area of 11 degrees diametehersky, which implies
a characteristic size of the association of 28 pc. De Bryijt#9®9) showed that the
internal 1D velocity dispersion of the Hipparcos member&)8fis only 1.3 km/s. In
combination with the well determined age of US and the priedan size, this strikingly
small velocity dispersion clearly shows that US cannot havginated in a compact
cluster configuration that expanded later, but must have bea spatially extended
configuration from the beginning. US seems to have formediaxtended, unbound
giant molecular cloud, similar to the models considered laylCet al. (2005).

The initial size of the association can be estimated by asguthat the stars ex-
panded freely from their initial positions. With a Gaussiastocity distribution char-
acterized by the measured velocity dispersion, a singlet poispace would have ex-
panded to a size of about 13 pc in 5 Myr. Subtracting this nunfieen the current
characteristic size of 28 pc in quadrature leads to an liiza of 25 pc.

This implies an lateral stellar crossing time of 25 pc / 1.3%m 20 Myr in the
initial configuration. This large crossing time is in remalole contrast to the upper limit
on any possible age spread among the association membenyef d —2 Myr. The
fact that the lateral stellar crossing time is much (aboubr@er of magnitude) larger
than the age spread of the association members clearly stsgipat some external
agent must have coordinated the onset of the star formatamegs over the full spatial
extent of the association. In order to account for the snpabad of stellar ages, the
triggering agent must have crossed the initial cloud witklacity of at least- 20 km/s.
Also, some mechanism must have terminated the star formptimcess about 1 Myr
after it started. Finally, we note that the US region doesamgér contain significant
amounts of molecular cloud material. The original molecalaud, in which the stars
formed, has been nearly completely dispersed. Today, nfitisisomaterial appears to
be situated in an expanding, (mostly) atomit $diperbubble centered on US. De Geus
(1992) estimated the mass of this superbubble te-[#) 000 M. Comparing this to
the estimated total mass of all stars in US 2060 M,; see Sect. 3.6.) suggests that
only a small fraction of the initial cloud mass was transfedhinto stars.

These findings can be understood as consequences of thadkddiim massive
stars. High-mass stars, above about ten solar massesypdbfaffect their environ-
ment in several ways. Their strong ionizing radiation cantpévaporate molecular
cloud clumps (e.g. see Hester et al. 1996 and McCaughreanderaan 2002 for the
case of M16) and circumstellar matter around young stelgeats (see Bally et al.
1998; Richling & Yorke 1998, 2000). Their powerful stellaings deposit consider-
able amounts of momentum and kinetic energy into the sudiagnrmedium. Finally,
supernova explosions cause strong shock waves that trapgfeally somel0°! erg
of kinetic energy into the ambient interstellar medium. Bhpernova blast wave will
initially expand within the wind-blown bubble formed by teepernova progenitor; as
it catches up with the bubble shock front, it will accelertte expansion of the bubble
(see e.g. Oey & Massey 1995), further disrupt the parentdcutar cloud (see e.qg.
Yorke et al. 1989) and sweep up a massive shell of dust and gas.

In general, massive stars have a very destructive effech@in mearby environ-
ment; they can disrupt molecular clouds very quickly anddfue prevent further star
formation in their surroundings. At somewhat larger dis&s) however, the wind- and
supernova-driven shock waves originating from massives stan have a constructive
rather than destructive effect by driving molecular cloodes into collapse. Several re-
cent numerical studies (e.g. Boss 1995; Foster & Boss 1984,; Manhala & Cameron
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1998; Fukuda & Hanawa 2000) have found that the outcome ahtpact of a shock
wave on a cloud core mainly depends on the type of the shoclitamdlocity: In its
initial, adiabatic phase, the shock wave is likely to dgs@mbient clouds; the later,
isothermal phase, however, is capable of triggering clali@djgse if the velocity is in
the right range. Shocks traveling faster than about 50 khmésiscloud cores to pieces,
while shocks with velocities slower than about 15 km/s Uguehuse only a slight
temporary compression of cloud cores. Shock waves withcitede in the range of
~ 15 — 45 km/s, however, seem to be well able to induce collapse of catde cloud
cores. A good source of shock waves with velocities in thageaare expanding su-
perbubbles driven by the winds and supernova explosionsagsive stars at distanfes
between~ 20 pc and~ 100 pc (see Oey & Massey 1995). Observational evidence for
star forming events triggered by shock waves from massars bias, for example, been
discussed in Carpenter, Heyer, & Snell (2000), Walborn.€t1899), Yamaguchi et al.
(2001), Efremov & Elmegreen (1998), Oey & Massey (1995), &esl. (2005), Reach
et al. (2004), Cannon et al. (2005), and Gorjian et al. (2082 also the discussions in
Elmegreen (1998) and Preibisch & Zinnecker (2007).

6.2. A Triggered Star Formation Scenario for Upper Scorpius

For the star burst in US, a very suitable trigger is the shwake of the expanding
superbubble around the UCL group, which is driven by the wiofidthe massive stars
and several supernova explosions that started to occut aBddyr ago. The structure
and kinematics of the large H | loops surrounding the Scer@lantaurus association
suggest that this shock wave passed through the former U&caial cloud just about
5 Myr ago (de Geus 1992). This point in time agrees very welh\lie ages found
for the low-mass stars as well as the high-mass stars in Ughdfmore, since the
distance from UCL to US is about 60 pc, this shock wave prgballd just about
the right velocity ¢ 25 km/s) that is required to induce star formation accordinth&o
modeling results mentioned above. Thus, the assumptiothisavind- and supernova-
driven shock wave triggered the star formation process iptd8ides a self-consistent
explanation of all observational data.

A scenario for the star formation history of US consisternthwine observational
results described above is shown in Fig. 9. The shock-was&sitrg US about 5 Myr
ago initiated the formation of some 2500 stars, includingmidssive stars upwards
of 10 M. When the new-born massive stars ‘turned on’, they immeljiatarted to
destroy the cloud from inside by their ionizing radiatiorddheir strong winds. This
affected the cloud so strongly that after a periogcof Myr the star formation process
was terminated, probably simply because all the remainérgse cloud material was
disrupted. This explains the narrow age distribution ang whly about 3% of the
original cloud mass was transformed into stars.

About 1.5 Myr ago, the most massive star in US, presumablpitbgenitor of the
pulsar PSR J1932+1059 (see Hoogerwerf et al. 2001; Clestetjal. 2004), exploded
as a supernova and created a strong shock wave, which faplgidied the US molecular
cloud and removed basically all the remaining diffuse maler

8In the immediate vicinity of a supernova, the shock wave istsang and fast that it will destroy clouds;
at larger distances, the supernova shock wave will acgeléna expansion of the (pre-supernova) wind-
driven superbubble to velocities in the suitable range.
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Figure 9.  Schematic view of the star formation history in 8werpius-Centaurus
association. Molecular clouds are shown as dark regiog;-imass and low-mass
stars as large resp. small dots. For further details on tipgesese of events see text.

Finally, it is interesting to note that this shock wave mustércrossed the Oph
molecular cloud within the last 1 Myr (de Geus 1992). Thergjretar formation ac-
tivity we witness right now in the L 1688 cloud of theOph region might therefore
be triggered by this shock wave (see Motte, André, & Nerig8)%hd would represent
the third generation of sequential triggered star fornmatiothe Scorpius-Centaurus-
Ophiuchus complex. Furthermore, we note that the Lupus 1 &rR dlouds are also
located near the edge of the shell around US. These two dauki€l(see chapter by
Comeron in this book) contain numerous young stellar dbjadth estimated ages of
< 1 Myr; their recent star formation activity may also well haveen triggered by
the passage of the shock related to the expanding shelldtd8r(see, e.g., Tachihara
2001).

An updated model for triggered cloud and star formation:

While the scenario described above provides a good exjdanat the star formation
history, a potential problem is its implicit assumptiontttiee US and» Oph molecular
clouds existed for many Myr without forming stars before titiggering shock waves
arrived (otherwise one should see large age spreads ineiter gtopulations, contrary
to the observational evidence). Numerous recent studigs Emegreen 2000; Hart-
mann et al. 2001; Hartmann 2003; Ballesteros-Paredes &rtdart 2007; EImegreen
2007) have provided increasing and convincing evidencethiedifetime of molecular
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clouds is much shorter than previously thought, and the avpobcess of molecular
cloud formation, star formation, and cloud dispersal (by teedback of the newly
formed stars) occurs on timescales of only a few 5) Myr. It is now thought that
molecular clouds form by the interaction of flows in the isteHar medium that ac-
cumulate matter in some regions. As soon as the column glegsis high enough
for self-shielding against the ambient UV radiation fielde tatomic gas transforms
into molecular clouds. This new paradigm for the formatiod &fetime of molecular
clouds seems to invalidate the idea of a shock wave that hie-@xisting molecular
cloud and triggered star formation. Nevertheless, thechssgnario for the sequence
of processes in Sco-Cen may still be valid. As pointed out bytidann et al. (2001),
wind and supernova shock waves from massive stars are antanp&ind of driver
for ISM flows, and are especially well suited to creatderent large-scale flow®nly
large-scale flows are able to form large molecular cloudsyhith whole OB associ-
ations can be born. An updated scenario for Sco-Cen could liellaws: Initially,
the winds of the OB stars created a superbubble around UG irfftaraction of this
expanding superbubble with flows in the ambient ISM startedweep up clouds in
some places. When supernovae started to explode in UCL {(nat¢here were pre-
sumably some 6 supernova explosions in UCL up to today)ethdsled energy and
momentum to the wind-blown superbubble and accelerateskiansion. The accel-
erated shock wave (now with ~ 20 — 30 km/sec) crossed a swept-up cloud in the
US area, and the increased pressure due to this shock &@gtar formation. This
scenario does not only explain the temporal sequence oft®ewera way consistent
with the ages of the stars and the kinematic properties obltiserved HI shells. The
following points provide further evidence: (1) The modetdg-ig. 3 in Hartmann et
al. 2001) predicts that stellar groups triggered in sweptlouds should move away
from the trigger source. A look at the centroid space motadtike Sco-Cen subgroups
(de Bruijne 1999) actually shows that US moves nearly rgdabay from UCL with a
velocity of ~ 5(+3) km/sec. Furthermore, (2) a study by Mamajek & Feigelson 1200
revealed that several young stellar groups, includingjti@ha cluster, the TW Hydra
association, and the young stars associated with the Cuclmove away from UCL
at velocities of about 10 km/sec; tracing their current wregiback in time shows that
these groups were located near the edge of UCL 12 Myr ago (Wgesupernova ex-
ploded). (3) The model also predicts that molecular cloudsveost efficiently created
at the intersection of two expanding bubbles. The Lupusudlevhich is located just
between US and UCL, seems to be a good example of this prdtestongated shape
is very well consistent with the idea that it was swept up lgyititeraction of the ex-
panding superbubble around US and the (post-SN) supesalddted by the winds of
the remaining early B stars in UCL.

6.3. Agesand Star-Formation History of UCL and LCC

In the UCL and LCC subgroups, Mamajek et al. (2002) found thatHR diagram
positions of the stars in both groups are consistent with ®%eir low-mass star-
formation occurring within a< 8 —12 Myr span. Theupper limiton the duration of
star-formation is relatively large due to the fact that nadghe stars from the Mamajek
et al. (2002) survey were on the radiative portion of the PM&utionary tracks (where
the isochrones are packed closely together), and the tyirzdithese stars is unstudied.
Although Mamajek et al. (2002) did account for the spreadstadices of the subgroup
members by using cluster parallaxes, the previously meadi@ffects conspire to make



30 Preibisch & Mamajek

it difficult to be more precise about the group star-formatiestory at this time. The
mean ages of the PMS populations, using the Baraffe et @8{lt®acks (16 Myr for
UCL, 18 Myr for LCC), and other sets of models (15-22 Myr for UQ7-23 Myr
for LCC; D’Antona & Mazzitelli 1997; Palla & Stahler 2001; &is et al. 2000) agree
fairly well with the revised turn-off ages (17 Myr for UCL, 1@yr for LCC; using
tracks of Bertelli et al. 1994).

We note two age trends in LCC that are worthy of future ingesgion. First, there
appears to be a mass-dependence on the derived age for LE@urhkoff age for the
B-stars is~16 Myr (but see discussion in Mamajek et al. 2002), while tteelian ages
of the cool members listed in Table 4 are 17 Myr for the F sterdVlyr for the G stars,
12 Myr for the K stars, and 4 Myr for the M stars. The 8 M-type nhems of LCC
listed in Table 4 all have isochronal ages in the range 2-7. Nlge isochronal age for
the M-type members is inconsistent with the positions ofrtt@n sequence turn-on
(~F5) and turn-off points{B1). We do not believe that this is evidence for non-coeval
formation for the low mass vs. high mass stars, but insteitute the difference to
errors with the evolutionary tracks and/or incompletertgsbe member sample among
the faintest (i.e. apparently older) low-mass members.

There also appears to be a trend in median age vs. Galaditicl&ain LCC, which
is probably due to substructure. The median age of the lossmstars south of the
Galactic equator is 12 2 Myr, while the stars north of the equator have a median
age of 141 Myr. The observed dispersion in the ages, characterizethdy8%
confidence intervals, is7 Myr, however much of this is probably due to observational
uncertainties and binarity. Thaipparcosparallax data for the de Zeeuw et al. (1999)
members of LCC show that the mean distance to the southetrofghe group is closer
(109+ 1 pc) than the northern part (122 pc). Immediately south of LCC at the same
distance £110 pc) is the Cha region which formed stars as recently&s6 Myr ago.
Could we be seeing evidence for a north-south axis of tregystar-formation? In this
picture, star-formation would have started7 Myr ago in northern LCC neat, p, and
0 Cen, progressed southward through the Southern Crossiigrirand s Cru and the
southern part of LCC some12 Myr ago, and progressing further southward to form
thee andn Cha groups some6 Myr ago.

In comparison to the more elegant picture of star-formaimotihe smaller Upper
Sco region, UCL and LCC probably have more complex histofiég spatial distribu-
tions of their members suggest that they contain substei¢eind may warrant further
subdivision), and are inconsistent with being the evapayaexpanding remnants of
two massive embedded clusters. Instead, we suspect that theftsthr-formation in
UCL and LCC proceedeet10-20 Myr ago in a series of multiple embedded clusters
and filaments, containing tens to hundreds of stars each,dynamically unbound
giant molecular cloud complex.

6.4. Stelar Multiplicity

Members of the Sco-Cen association have been the targetevg$studies concerning
the multiplicity of the stars. Brandner & Kohler (1998) akdhler et al. (2000) carried
out K-band speckle observations of more than 100 X-rayetslleweak-line T Tauri
stars in Sco-Cen. The derived multiplicity of the stars tbbgerved is~ 1.6 times
higher than typical for main-sequence stars; almost alheflirighter M-type PMS
stars are binaries. Shatsky et al. (2002) examined 115 84tgrs in Sco-Cen for the
existence of visual companions in the near-infrared. Ttegwdd a~ 1.6 times higher
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binary fraction than found for low-mass dwarfs in the solaighborhood and in open
clusters in the same separation range.

Kouwenhoven et al. (2005, 2007) performed near-infrarexptiee optics surveys
of 199 A-type and late B-type Hipparcos members of Sco-Céh thie aim to detect
close companions. They found 176 visual companions amasgtstars and conclude
that 80 of these are likely physical companion stars. Thienastd masses of these
companions are in the range fran®3 M, to 1.2 M. The comparison of their results
with visual, spectroscopic, and astrometric data on Hipnami Sco-Cen suggests that
each system contains on average at least 0.5 companionsiutiiber is a strict lower
limit due to the likely presence of further, yet undiscoxeo®mpanion stars.

Kraus et al. (2005) performed a high-resolution imagingswof 12 brown dwarfs
and very low-mass stars in US with the Advanced Camera foveygron HST. This
survey discovered three new binary systems, and lead tdiama¢sd binary fraction of
33% + 17%, which is consistent with that inferred for higher masssstatUS. Costado
et al. (2005) searched for planetary-mass objects and bdevanfs around nine low-
mass members of US, but found no convincing cases of suchamons. Luhman
(2005) discovered a wide{( 140 AU), low-mass binary system in US with estimated
masses of- 0.15 M, for both components. He concluded that this new system fur-
ther establishes that the formation of low-mass stars amarbdwarfs does not require
ejection from multiple systems and that wide, low-mass ii@sacan form in OB asso-
ciations as well as in smaller clusters. Bouy et al. (200@jopmed an adaptive-optics
imaging survey for multiple systems among 58 M-type membéidS and resolved
nine pairs with separations beloW. One of these systems is probably a young brown
dwarf binary system.

6.5. Modeling of Binaries

There appear to be several Sco-Cen objects which may beeséttin the broader
context of testing stellar evolution theory, as well as fiafinestimates for the age
and metallicity of the subgroups. The most interesting abj@ this regard are well-
characterized binary systems (mainly eclipsing systemus)l, low-mass stars which
have demonstrated Li depletion. UCL has at least two ealipsinary systemsz' Sco
and GG Lup. The eclipsing binagy! Sco is a well-studied massive binary (12.8 ¥
8.4 My ; B1.5V+B3; Schneider et al. 1979; Giannuzzi 1983; Sticllahal. 1996), and
has been recognized as a Sco-Cen member for many decadesill Wheelly discuss
some low-mass binaries in more detail.

Although the eclipsing binary GG Lup (B7V+B9V; Andersen &t ¥093) was
assigned UCL membership by de Zeeuw et al. (1999), its meshipehas not been
recognized in the binary modeling literature. Within'0d6 GG Lup, and having nearly
identical proper motions (also suggestive of UCL membejslaire theROSATT Tauri
stars TTS 26 and 27 (G8 and KO types; Krautter et al. 1997 A8i@V star HD 135814,
and the MS turn-off staf Lup (B21V). By comparing the parameters of GG Lup to the
evolutionary tracks of Claret & Gimenez (1992), Anderseralet(1993) claim that
the system must have a somewhat sub-solar metallicity~ (@ 15), with an age of
~20 Myr. Pols et al. (1997) derived ages oft% Myr (no convective overshoot) and
17f§ Myr (with overshoot) for the system, however work by Lastent Valls-Gabaud
(2002) was only able to constrain the age tot%0 Myr, with a wide range of possible
metallicities (Z€ 0.014-0.037). The agreement between the model ages for @G Lu
with the quoted mean age of the low-mass PMS UCL members P1B?; Mamajek
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et al. 2002), and recent estimates of the UCL turn-off ageé7( Myr; Mamajek et al.
2002), are surprisingly good. Further observations andatiagl of GG Lup and its
UCL neighbors could further improve our knowledge of the agd metallicity of
UCL.

Another well-constrained binary, however non-eclipsiisghAK Sco (Andersen et
al. 1989). Alencar et al. (2003) use tlaek of observed eclipses for this equal mass
system (two F5 stars), along with théipparcosparallax ¢o = 6.89+ 1.44 mas), to
constrain the masses of the components (£837 M,). The HR-D positions for the
AK Sco A and B, individually, correspond to (logd, log L/Ls = 3.807, 0.76). Using
the evolutionary tracks of Palla & Stahler (2001), this esponds to an age of 11 Myr
and 1.5 M,. The mass is somerzhigher than Alencar et al.'s dynamic estimate, but still
statistically consistent. All the more remarkable, AK S@mbnstrates spectroscopic
and photometric evidence for a circumstellar accretiok.dds&K Sco, along with PDS
66, appear to be rare examples of stars which can retaintiaccdisks for>10 Myr.

Reiners et al. (2005) reported the discovery of a low-masstepscopic binary,
UScoCTIO 5 (spectral type M4; Ardila, Martin, & Basri 200@) US. The lower limit
to the system mass derived from the orbit fit is higher thamthes suggested by PMS
models based on the luminosity and effective temperatuiggesting either problems
of the theoretical PMS evolutionary models or uncertaitrethe empirical spectral
type and/or temperature determination.

6.6. Circumstéellar Disk Evolution

Another important aspect is how circumstellar disks evalwe whether their evolution

is affected by environmental conditions. Some interestasgllts on the time scales for
mass accretion and disk dissipation have been obtainedctsC8n members. First,

it was found that the fraction of accreting stars (as tracgdtibng Hv emission) is

~ 10% in US (Preibisch et al. 2001), butfew% in UCL and LCC (Mamajek et al.
2002). A recentSpitzer study by Carpenter et al. (2006) of US members across the
whole stellar mass spectrum has found that circumstelide elrolution appears to be
very mass dependent. Roughly 20% of ¢hé.2 M, (K/M-type) members of US were
found to have infrared SEDs consistent with primordial ation disks, whereasone

of the~ 1.2—1.8 M, (F/G-type) stars, and only one (of 61) of the massive A/Betyp
showed signs of having accretion disks. A small fractio2@%) of the A/B-type mas-
sive stars did show evidence for small excesses ati,Brhich could be due to cold,
dusty debris disks. Spitzerstudy by Chen et al. (2005) investigated infrared excesses
tracing dust at~ 3—-40 AU from F/G-type stars from de Zeeuw et al. (1999). The
MIPS observations of 40 F- and G-type proper motion membkegco-Cen detected

14 objects that posseg&4 um fluxes> 30% larger than their predicted photospheres,
tentatively corresponding to a disk fraction®f35%, including seven objects that also
posses$0 m excessed 100 times larger than their predicted photospheres. 20% of
the targets in US, 9% in UCL, and 46% in LCC dispiayum excesses.

6.7. Lithium Depletion

Another critical area of stellar evolution theory whichdies of Sco-Cen member-
ship could address is Li depletion. Li depletion in low-mata's is predicted to take
place the fastest for stars of mas®.6 M (Chabrier & Baraffe 1997), which cor-
responds to spectral typeM2 for ~10-20 Myr-old objects. Only a small sample of
early-M-type stars are known in the UCL and LCC subgroupsmamily among the
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Krautter-Wichmann and Park-Finld&gOSATTTS samples. Despite the evidence for
a short duration of star-formation in US (e.g. Preibischle@02), Palla & Randich
(2005) have recently suggested that the spread in Li abeedaamong the low-mass
members of US may be interpreted as evidence for a signifegetspread. A high-
resolution spectroscopic study of low-mass Sco-Cen mesnbay be able to address
the following questions: Is there a demonstrable spread @abundances for stars of a
given mass? Does the spread correlate with any fundameartaineters (i.e. rotation,
binarity, etc.)? Is there evidence for a spread in ages astding low-mass members?
Larger samples of low-mass Sco-Cen members are sorelychézdddress these top-
icS.

7. TheFuture

If the IMF predictions are any indication, then the surfat¢he census of low-mass
Sco-Cen members has barely been scratched. Due to its ed@it® age, between
that of well-studied T associations and nearby ZAMS clsstess well as its close
proximity, the nearest OB association promises to be an iitapbregion for study-
ing star-formation up close, and understanding of the PMfBugon of low-mass stars
and their circumstellar disks. The Sco-Cen region is a momgihunting ground for
future ground-based, high-cadence, photometric andrastr@ survey facilities (e.g.,
Pan-STARRS, SkyMapper) as well as the GAIA astrometric imissBy combining
the photometric and astrometric capabilities of thesdifi@si with a focused spectro-
scopic survey, it is possible that we could construct anrateu’-dimensional picture
(position, velocity, age) of the complete stellar censuswfnearest “starburst” within
the next decade or two.
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Table 1.: PMS stars in Upper Sco used in the study of Preildistinnecker (1999). The source
name in the first column consists of the J2000 coordinateseo$tar. The second column lists
the spectral type, the third column tells whether the stes detected in the ROSAT All Sky
Survey (“R”) and whether it was selected as a candidate f&1& Btar (“C”) or as a non-PMS
candidate (“nC”"). The other colums give photometric daté stellar parameters.

USco SpT RASS I R-1 Av  log Tes 10g% M, age

[mag] [mag] [mag] (K] Me]  [Myr]
153557.8-232405 KaB: RC 10.88 0.86 1.4 3.649-0.118 0.90 3.0
154106.7265626 G7 RC 9.98 0.77 1.6 3.701 0.258 1.42 3.0
154413.4-252258 M1 RC 11.33 1.13 0.6 3.564—-0.431 0.38 1.0
154920.9-260005 KO RC 9.71 0.64 0.7 3.676 0.208 1.10 1.8
155106.6-240218 M2 RC 12.08 1.19 0.4 3.551-0.759 0.35 25
155231.2-263351 MO RC 10.88 0.75 0.0 3.576—-0.372 0.43 1.0
155459.9-234718 G2 RnC 8.14 0.41 0.2 3.738 0.722 1.82 2.8
155506.2-252109 M1 RnC 10.57 0.86 0.0 3.564—-0.241 0.33 0.6
155517.1-232216 M2.5 12.17 1.11 0.0 3.545-0.863 0.30 29
155548.7-251223 G3 RC 9.44 0.42 0.2 3.731 0.200 1.34 9.0
155702.3-195042 K7: RC 10.24 0.77 0.2 3.609—-0.080 0.50 0.8
155716.6-252918 MO 10.94 0.85 0.0 3.576—-0.396 0.44 1.2
155720.0-233849 MO 10.95 0.92 0.0 3.576-0.397 0.44 1.2
155725.8-235422 MO0.5 10.94 1.16 0.9 3.570-0.210 0.34 0.5
155734.4-232111 M1 RC 11.37 1.18 0.8 3.564—-0.401 0.38 0.9
155750.0-230508 MO RC 11.46 0.95 0.1 3.576—-0.574 0.50 29
155812.7-232835 G2 RnC 9.25 0.47 0.4 3.738 0.333 1.47 8.0
155847.8-175800 K3 RC 10.46 0.94 1.8 3.649 0.123 0.78 1.0
155902.1-184414 K6 RC 10.40 0.94 13 3.620 0.053 0.53 0.7
155950.0-255557 M2 RC 11.89 1.31 1.0 3.551-0.573 0.35 15
160000.6-222037 M1 11.08 1.13 0.6 3.564—-0.331 0.36 0.8
160000.7250941 GO RnC 9.69 0.36 0.0 3.750 0.080 1.10 18.0
160013.3-241810 MO 11.68 1.04 0.6 3.576—-0.580 0.50 3.0
160031.3-202705 M1 11.24 1.22 1.0 3.564—-0.313 0.35 0.7
160040.6-220032 G9 RC 9.95 0.56 0.5 3.685 0.053 1.22 4.0
160042.8-212737 K7 10.97 0.88 0.8 3.609-0.272 0.60 1.8
160105.2-222731 M3 11.27 1.33 0.5 3.538—-0.398 0.27 0.5
160108.0-211318 MO RC 10.86 0.86 0.0 3.576—0.364 0.42 1.0
160125.7224040 K1 RC 10.16 0.63 0.6 3.667 0.002 1.05 3.0
160147.4-204945 MO RnC 10.92 1.08 0.8 3.576—-0.239 0.38 0.8
160151.4-244524 K7 RC 10.54 0.84 0.6 3.609—-0.136 0.53 1.0
160158.2-200811 G5 RC 9.29 0.58 0.8 3.717 0.383 1.60 3.3
160200.3-222123 M1 RC 11.23 1.23 1.1 3.564—0.300 0.35 0.8
160208.5-225457 M1 11.91 1.13 0.6 3.564-0.663 0.43 2.8
160210.4-224128 K5 RC 9.89 0.71 0.4 3.630 0.083 0.60 0.7
160239.1-254208 K7 RC 10.80 0.73 0.0 3.609—-0.341 0.65 2.7
160251.2-240156 K4 RC 10.82 0.71 0.6 3.639—-0.257 0.90 4.0
160253.9-202248 K7 RC 10.58 0.96 1.1 3.609-0.043 0.50 0.8
160302.7~180605 K4 RC 10.78 0.83 1.1 3.639-0.132 0.80 2.2
160323. 7175142 M2 RC 11.06 1.25 0.7 3.551-0.296 0.30 0.4
160354.9-203137 MO RC 11.10 1.10 0.9 3.576—0.293 0.40 0.9
160357.6-203105 K5 RC 10.92 0.81 0.9 3.630—0.237 0.78 29
160420.9-213042 M2 RC 12.13 1.57 2.2 3.551-0.431 0.33 0.9
160421.7-213028 K2 RC 10.64 0.73 1.0 3.658—-0.118 1.00 3.7
160447.7-193023 K2 RC 9.82 0.65 0.6 3.658 0.137 0.90 1.2
160527.3-193846 M1 11.99 1.07 0.3 3.564—0.750 0.44 3.5
160539.1-215230 M1 11.93 1.18 0.8 3.564-0.625 0.43 25
160542.7-200415 M2 RC 11.76 1.34 1.1 3.551-0.494 0.34 1.0
160550.5-253313 G7 RC 9.99 0.47 0.2 3.701-0.019 1.20 8.5

160612.5-203647 K5 RC 11.27 1.00 1.8 3.630—0.203 0.75 2.5
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Table 1.:— continued

USco SpT RASS I R-I Ay logTe log% M,  age

[mag] [mag] [mag] (K] Me]  [Myr]
160621.9-192844 MO05  RC 11.33 1.09 06 3570-0430 041 11
160637.4-210840 M1 RC 1167 133 15 3564-0.38 037 0.9
160639.9-200128 M3 12,79 143 1.0 3.538-0915 027 2.8
160654.4-241610 M3 RC 10.87 108 00 3538-0.335 105 3.0
160703.5-203626 MO RC 1022 090 00 3576-0.108 033 05
160703.6-204308 M1 1215 122 1.0 3.564-0.677 043 2.8
160703.9-191132 M1 RC 11.81 123 11  3.564-0.532 040 17
160814.7-190833 K2 RC 10.28 087 1.6 3.658 0.154 087 1.2
160831.4-180241 MO RC 1126 093 0.1 3576-0512 047 2.0
160843.4-260216 G7 RC 930 071 13 3701 0476 150 1.8
160856.7-203346 K5 RC 1086 092 1.4  3.630-0.113 070 1.8
160930.3-210459 MO RC 1114 081 0.0 3576-0476 047 2.0
160941.0-221759 MO RC 11.06 084 00 3576-0.444 045 1.8
161019.1-250230 M1 RC 976 101 00 3564 0087 028 0.1
161021.7-190406 M1 RNC 1226 145 21  3564-0.511 040 1.8
161028.5-190446 M3 1142 127 02  3538-0513 028 0.9
161042.0-210132 K5 RC 1074 094 15  3.630-0.046 066 1.1
161108.9-190446 K2 RC 1017 0.89 17 3.658 0.216 0.84 1.0
161120.6-182054 K5 RNC 1073 083 1.0 3.630-0.143 0.70 1.8
161156.3-230404 M1 RC 1091 118 0.8 3.564-0.217 032 05
161159.2-190652 KO RC 1018 075 1.3 3.676 0.120 112 25
161220.9-190903 M2.5 1268 1.36 0.9  3.545-0.888 030 3.0
161240.5-185927 KO RC 938 072 11 3676 0413 101 0.8
161302.7-225744 K4 RC 10.38 108 23 3639 0257 064 05
161318.6-221248 GO RC 925 066 09 368 0425 118 1.0
161329.3-231106 K1 RC 1029 092 20 3.667 0215 095 1.2
161402.1-230101 G4 RC 1006 081 20 3.724 0297 150 5.0
161411.0-230536 KO RC 919 099 24 3676 0736 102 03
161459.2-275023 G5 RC 1011 061 1.0 3.717 0.083 1.28 9.0
161534.6-224241 M1 RC 1038 106 0.3 3564-0.115 029 0.3
161618.0-233947 G7 RC 955 067 11 3701 0339 147 2.2
161731.4-230334 GO RC 914 047 05 3.750 0.400 1.43 9.0
161933.9-222828 KO RC 1009 075 1.3 3.676 0.156 110 2.0
162046.0-234820 K3 RC 1070 103 22  3.649 0.109 078 1.0
162307.8-230059 K2 RC 1018 069 0.8 3.658 0.02 093 2.0
162948.6-215211 KO RC 977 071 11 3676 0.248 108 1.8

Table 2.: PMS stars in Upper Sco detected in the 2dF surveyaibiBch et al. (2002). The
source name in the first column consists of the J2000 codedirat the star. The following
columns give thek-band magnitude, the equivalent width of the 6708i line and theHa
line, the spectral type, the extinction, the adopted effediemperature and the bolometric
luminosity.

USco- R W(Li) W(Ha) SpT Ay logTes log %
[mag] [A] [A] [mag] [K]

155532.4-230817 168 0.15 05 ™I 57 3569 20.75
155624.8-222555 155  0.78 5.4 M4 17 3516 1,12
155625.7-224027  14.6  0.53 42 M3 18 3532 -0.85
155629.5-225657  14.3  0.54 31 M3 09 3533 -0.98
155655.5-225839  13.1  0.54 1.9 MO 07 3578 -0.69
155706.4-220606 162  0.52 36 M4 20 3513 -1.31

155728.5-221904  16.7  0.40 62 M5 23 3505 -1.37
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Table 2.: — continued

USco- R W(Li) W(Ha) SpT Ay logTesr  log +
[mag] [A] [Al [mag] (K]

155729.2-221523 17.1 0.29 -4.0 M5 2.1 3.503 -1.58
155729.9-225843 15.8 0.55 -7.0 M4 1.4 3.511 -1.30
155737.2-224524 16.7 0.15 0.0 M2 1.6 3.544 -1.76
155742.5-222605 15.7 0.15 -2.9 M3 1.8 3.526 -1.22
155744.9-222351 14.3 0.13 0.9 M2 0.7 3.558 -1.11
155746.6-222919 14.7 0.69 -2.1 M3 1.3 3.533 -1.01
155829.8-231007 15.4 0.41 -250 M3 0.0 3.532 -1.63
155848.6-224657 14.5 0.19 -0.5 MO 0.7 3.579 -1.24
155912.5-223650 16.4 0.89 -10.5 M5 0.3 3.493 -1.70
155918.4-221042 14.7 0.98 -1.0 M4 1.3 3.515 -0.90
155925.9-230508  17.0 0.65 -19.5 M6 15 3.485 -1.57
155930.1-225125 17.6 0.70 -5.0 M4 25 3.511 -1.71
160004.3-223014 14.9 0.20 -0.4 M3 0.2 3.528 -1.40
160007.2-222406 16.8 0.27 -4.4 M4 0.6 3.509 -1.91
160017.4-221810 16.5 0.50 -3.9 M6 0.0 3.481 -1.79
160018.4-223011 14.7 0.30 -150 M3 1.5 3.539 -0.97
160026.3-225941 16.8 1.00 -10.0 M5 25 3.495 -1.25
160028.5-220922 16.8 0.65 0.0 M6 0.0 3.476 -1.93
160030.2-233445 17.2 0.50 -15.8 M6 1.0 3.476 -1.71
160054.5-224908  14.7 0.10 0.0 M3 1.0 3.530 -1.09
160106.0-221524  15.9 0.80 -8.0 M5 1.0 3.501 -1.38
160110.4-222227 14.2 0.80 -9.4 M4 1.0 3.513 -0.78
160121.5-223726 14.2 0.80 -8.4 M4 0.4 3.507 -0.92
160129.8-224838 14.9 0.80 -4.4 M4 1.6 3.515 -0.90
160132.9-224231 14.6 0.20 -1.4 MO 0.9 3.580 -1.22
160140.8-225810 14.0 0.45 -120 M3 0.0 3.528 -1.16
160142.6-222923 13.5 0.33 -0.6 MO 0.7 3.580 -0.87
160158.9-224036 14.4 0.80 -7.6 M4 0.7 3.515 -0.97
160159.7-195219 16.3 0.47 -2.7 M5 2.0 3.497 -1.22
160202.9-223613 14.7 0.18 -1.5 MO 1.6 3.575 -1.08
160207.5-225746 13.7 0.30 -3.2 M1 0.9 3.565 -0.81
160210.9-200749 16.4 0.65 -3.5 M5 1.6 3.501 -1.40
160222.4-195653 14.7 0.40 -6.6 M3 1.6 3.533 -0.95
160226.2-200241 15.2 0.47 -4.9 M5 0.0 3.495 -1.39
160236.2-191732 17.3 0.40 0.7 M3 25 3.539 -1.74
160245.4-194604 15.9 0.30 0.7 M2 1.4 3.550 -1.54
160245.4-193037 16.4 0.51 -1.1 M5 1.8 3.495 -1.31
160245.7-230450 16.7 1.00 -100 M6 1.5 3.485 -1.46
160258.5-225649 13.9 1.00 -9.4 M2 0.8 3.546 -0.88
160325.6-194438 15.4 0.20 -1.4 M2 1.6 3.544 -1.22
160329.4-195503  15.7 0.40 -4.9 M5 1.0 3.503 -1.30
160341.8-200557  13.5 0.30 -2.2 M2 0.9 3.555 -0.70
160343.3-201531  13.6 0.49 -3.5 M2 0.9 3.558 -0.76
160350.4-194121 15.0 0.59 -4.9 M5 0.6 3.505 -1.17
160357.9-194210 14.5 0.35 -3.0 M2 1.7 3.546 -0.87
160407.7-194857 16.8 0.22 -4.0 M5 0.7 3.499 -1.80
160418.2-191055 15.4 0.76 -0.5 M4 2.3 3.524 -0.99
160428.0-190434 15.8 0.55 -3.4 M4 2.4 3.516 -1.05
160428.4-190441 13.5 0.68 -5.0 M3 1.0 3.532 -0.63
160435.6-194830 16.1 0.63 -7.2 M5 1.6 3.499 -1.29
160439.1-194245 15.1 0.61 -3.8 M4 0.9 3.518 -1.18
160449.9-203835  16.0 0.65 -7.8 M5 1.0 3.497 -1.37
160456.4-194045 15.0 0.54 -5.2 M4 0.9 3.507 -1.10
160502.1-203507  13.6 0.57 -5.9 M2 1.8 3.551 -0.53
160508.3-201531  13.3 0.58 -4.3 M4 0.0 3.524 -0.80
160508.5-201532 14.0 0.46 -5.5 M4 0.4 3.518 -0.90
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Table 2.: — continued
USco- R W(Li) W(Ha) SpT Ay logTeg log %
[mag] [A] [A] [mag] [K]

160516.1-193830  15.6 0.50 24 M4 1.1 3.520 -1.35
160517.9-202420  12.9 0.41 -5.2 M3 0.6 3.542 -0.56
160521.9-193602  13.9 0.50 1.9 M1 1.2 3.563 -0.83
160522.7-205111  14.8 0.10 -45 M4 1.1 3.518 -1.03
160525.5-203539  16.1 0.48 61 M5 1.5 3.499 -1.30
160528.5-201037  14.1 0.55 1.9 M1 1.4 3.569 -0.85
160531.3-192623  16.7 0.58 -88 M5 1.8 3.497 -1.48
160532.1-193315  16.5 0.61 -26.0 M5 0.0 3.499 -1.88
160545.4-202308  14.4 0.31 -35.0 M2 1.4 3.560 -0.98
160600.6-195711  14.9 0.80 75 M5 1.7 3.505 -0.82
160611.9-193532  16.0 0.63 -82 M5 0.9 3.495 -1.39
160619.3-192332  16.4 0.52 -55 M5 1.9 3.505 -1.37
160622.8-201124  15.4 0.53 -6.0 M5 0.0 3.499 -1.47
160628.7-200357  15.0 0.58 -30.0 M5 0.6 3.499 -1.12
160629.0-205216  15.1 0.68 6.2 M5 1.2 3.497 -0.99
160632.1-202053  17.3 0.69 51 M5 1.5 3.495 -1.78
160643.8-190805  12.7 0.65 -3.8 K6 1.9 3.623 -0.31
160647.5-202232  13.9 0.41 3.2 M2 1.6 3.557 -0.70
160700.1-203309  14.1 0.65 -0.6 M2 1.8 3.551 -0.69
160702.1-201938  16.3 0.39 -30.0 M5 1.7 3.501 -1.37
160704.7-201555  16.2 0.61 -42 M4 1.7 3.511 -1.39
160707.7-192715  14.0 0.57 -5.0 M2 2.2 3.548 -0.52
160708.7-192733  15.8 0.52 -40 M4 1.7 3.516 -1.26
160710.0-191703  16.6 0.90 9.0 M2 3.6 3.551 -1.23
160716.0-204443  14.7 0.68 -3.6 M4 1.2 3.524 -0.97
160719.7-202055  15.3 0.57 23 M3 2.7 3.542 -0.89
160722.4-201158  17.2 0.50 -140 M5 2.3 3.491 -1.47
160726.8-185521  14.1 0.33 1.9 M1 1.1 3.569 -0.97
160727.5-201834  17.3 0.90 -13.0 M5 2.4 3.487 -1.45
160735.5-202713  17.2 0.75 -49 M5 2.3 3.505 -1.57
160739.4-191747  14.0 0.52 23 M2 1.6 3.560 -0.72
160744.5-203602  13.6 0.50 -4.8 M4 0.8 3.516 -0.61
160745.8-203055  17.3 0.30 20 M3 1.9 3.530 -1.87
160800.5-204028  16.3 0.34 -5.2 M5 1.9 3.501 -1.31
160801.4-202741  12.8 0.83 23 K8 1.5 3.601 -0.45
160801.5-192757  14.0 0.52 -3.6 M4 1.0 3.524 -0.76
160802.4-202233  15.3 0.60 61 M5 0.5 3.499 -1.27
160803.6-181237  17.3 0.35 7.7 M4 3.9 3.515 -1.23
160804.3-194712  14.0 0.91 5.2 M4 0.0 3.516 -1.17
160815.3-203811  15.1 0.57 -1.9 M3 2.1 3.542 -0.98
160818.4-190059  14.1 0.72 -3.7 M3 0.3 3.528 -1.03
160822.4-193004  12.9 0.29 3.0 M1 1.2 3.571 -0.43
160823.2-193001  13.1 0.49 -6.0 K9 1.5 3.586 -0.49
160823.5-191131  14.1 0.59 41 M2 15 3.544 -0.79
160823.8-193551  13.2 0.72 21 M1 1.5 3.569 -0.47
160825.1-201224  13.7 0.41 20 M1 1.3 3.574 -0.77
160827.5-194904  15.6 0.57 -123 M5 1.4 3.495 -1.11
160841.7-185610  16.9 0.70 -11.0 M6 1.1 3.483 -1.61
160843.1-190051  14.9 0.57 -5.8 M4 1.3 3.515 -1.00
160845.6-182443  13.7 0.70 05 M3 0.2 3.533 -0.93
160854.0-203417  14.8 0.57 -3.4 M4 1.5 3.518 -0.90
160900.0-190836  15.9 0.62 -154 M5 0.7 3.503 -1.45
160900.7-190852  12.8 0.53 -12.7 K9 0.8 3.592 -0.60
160903.9-193944  14.6 0.68 7.2 M4 0.6 3.520 -1.10
160904.0-193359  15.5 0.80 22 M4 25 3.524 -0.96
160908.4-200928  13.4 0.66 -40 M4 0.7 3.518 -0.60
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Table 2.: — continued

USco- R W(Li) W(Ha) SpT Ay logTeg log %
[mag] [A] [A] [mag] [K]

160013.4-194328 149 054 16 M3 18  3.537 -0.97
160915.8-193706  16.1  0.78 -44 M5 07  3.499 -1.53
160916.8-183522  13.8  0.55 30 M2 1.0  3.546 -0.80
160926.7-192502  14.9  0.40 00 M3 1.0  3.528 -1.16
160933.8-190456  14.1  0.57 35 M2 14 3557 -0.83
160935.6-182822 155  0.75 42 M3 1.8  3.528 -1.17
160936.5-184800  15.0  0.57 180 M3 12 3532 1.14
160943.8-182302  15.0  0.48 58 M4 1.9 3516 -0.86
160946.4-193735  13.5  0.49 16 M1 16  3.569 -0.57
160953.6-175446  16.6  1.30 220 M3 41 3539 -1.03
160954.4-190654  13.5  0.70 31 M1 09  3.569 -0.78
160959.4-180009  14.7  0.58 -40 M4 02 3518 -1.26
161007.5-181056  17.8  0.44 133 M6 1.9  3.474 -1.70
161010.4-194539  14.7  0.49 56 M3 14 3533 -1.01
161011.0-194603 16.2  0.70 44 M5 03  3.487 -1.58
161014.7-191909  14.4  0.62 23 M3 1.0 3535 -0.97
161021.5-194132  14.0  0.40 43 M3 20 3541 -0.59
161024.7-191407 14.9  0.55 37 M3 15  3.528 -0.99
161026.4-193950 150  0.62 44 M4 1.9 3516 -0.87
161028.1-191043 17.3  0.65 114 M4 21 3511 1.72
161030.0-183906  16.1  0.54 65 M4 20  3.507 -1.23
161030.9-182422 151  0.55 34 M3 1.8 3535 -1.04
161031.9-191305 12.6  0.50 23 K7 11 3.607 -0.48
161039.5-191652 14.5  0.53 43 M2 15  3.551 -0.96
161043.9-192225  14.0  0.67 23 M3 11 3.539 -0.83
161046.3-184059  16.8  0.51 72 M4 31 3516 -1.28
161052.4-193734 154  0.93 39 M3 23 3526 -1.00
161110.9-193331  16.2  0.63 63 M5 11 3.501 -1.46
161112.3-192737 17.3  0.30 500 M5 14 3501 -1.83
161115.3-175721  13.1  0.55 24 M1 1.6 3574 -0.42
161116.6-193910 13.9  0.47 34 M4 0.6  3.513 -0.77
161118.1-175728 139  0.55 48 M4 09 3515 -0.69
161118.2-180358  17.5  0.90 200 M6 1.6  3.476 -1.65
161120.4-191937 141  0.51 55 M2 0.6  3.544 -1.00
161123.0-190522  14.4  0.40 69 M3 17 3528 -0.74
161129.4-194224  16.4  0.80 130 M6 08  3.483 -1.49
161133.6-191400 14.4  0.56 37 M3 18  3.537 -0.79
161146.1-190742  16.2  0.47 63 M5 1.6 3.503 -1.37
161156.2-194323 141  0.60 63 M3 07 3542 -0.97
161247.2-190353  17.4  0.88 106 M6 1.3 3.485 -1.78
161248.9-180052  14.6  0.52 38 M3 14 3530 -0.92
161328.0-192452  17.8  0.40 170 M5 22 3491 173
161347.5-183459  14.6  0.52 35 M2 15  3.544 -0.98
161358.1-184828 137  0.57 19 M2 1.0  3.553 -0.76
161420.2-190648  13.2  0.37 520 K5 1.8  3.630 -0.59
161433.6-190013  14.2  0.64 260 M2 22 3551 -0.60
161437.5-185823 157  0.13 36 M3 14 3533 -1.42




Table 3.: PMS stars in UCL. The name (first column) reflectsribee of selection: HIP stars froHlipparcossurvey by de Zeeuw et al. (1999), MML
stars from Mamajek et al. (2002), and HD stars from Thack€t@$6) and Lindroos (1986). Stars with asterisks (*) nexh&r names are close to
the Lupus clouds. The following columns provide the 2MASé&nitifier (proxy for accurate J2000 paosition), spectral fjyenagnitude, reddening,
distance, X-ray luminosity, X-ray-to-bolometric flux ratieffective temperature, luminosity, mass, age, and Xeadglog counterpart. Masses and
ages are inferred from the evolutionary tracks of Baraffal ef1998) forM/ < 1.4 Mg, and from Palla & Stahler (2001) otherwise (see tests ok&rac
in Hillenbrand & White 2004).

Name 2MASS J SpT \%4 Ay Dist logLx log i—g logT.rs log % Age M,  X-ray
[mag] [mag] [pc] [erals] [K] [Myr] [Mg] counterpart

MML 36 13375730-4134419 KOOIV 10.08 -0.07 98 30.4 -3.2 3.72 000. 19 1.1 1RXS J133758.0-413448
MML 38 13475054-4902056 G8IVe 10.82 0.45 148 30.5 -3.2 3.74 .050 22 1.1 1RXS J134748.0-490158
HIP 67522 13500627-4050090 GO.51V 9.79 0.02 126 30.4 -3.5 773. 0.25 21 1.2 1RXS J135005.7-405001
MML 39 13524780-4644092 GOIV 9.62 0.34 145 30.8 -3.3 3.78 404 16 1.3 1RXS J135247.0-464412
MML 40 14022072-4144509 G9IV 10.71 0.90 130 30.3 -3.3 3.73 070. 18 1.1 1RXSJ140220.9-414435
MML 41 14090357-4438442 F9lV 9.39 0.38 142 30.7 -3.5 3.78 00.5 15 1.3 1RXS J140902.6-443838
HIP 70350 14233787-4357426 F7V 8.13 0.12 107 30.8 -3.6 3.81 640 15 1.4 1RXS J142338.0-435814
HIP 70376 14235639-5029585 F7V 9.20 0.27 122 30.4 -3.6 3.81 390 ... 1RXSJ142356.2-503006
MML 43 14270556-4714217 G7IV 10.59 0.17 132 30.4 -3.3 3.75 060. 23 1.1 1RXSJ142705.3-471420
HIP 70689 14273044-5231304 F2V 8.53 0.00 105 29.6 -4.4 3.85 400 ... 1RXSJ142729.5-523141
MML 44 14280929-4414175 G5.51V 9.78 0.33 161 30.6 -3.5 3.75 .540 9 1.4 1RXS J142809.6-441438
MML 45 14281937-4219341 G3.51V 10.47 0.37 159 30.8 -3.0 3.76 0.33 16 1.3 1RXSJ142817.6-421958 (,
HIP 70919 14301035-4332490 G8lll 8.88 0.00 193 30.8 -3.9 83.6 0.84 <1 2.2 1RXS J143008.7-433313 O
HIP 71023 14313339-4445019 FOV 8.94 0.15 160 30.6 -3.9 3.86 .65 0 ... 1RXSJ143135.2-444526 %
HIP 71178 14332578-3432376  G8lVe 10.18 0.35 115<29.8 <-3.9 3.74 0.16 16 1.2 .. &
MML 46 14370422-4145028 GO0.51V 9.70 0.18 156 30.7 -3.4 3.78 .590 11 1.4  1RXS J143704.6-414504 &
MML 47 14375022-5457411 KO+IV 10.72 0.30 132 30.6 -3.0 3.72 .080 13 1.2 1RXSJ143750.9-545708 O
HIP 71767 14404593-4247063 F3V 9.02 0.20 168 30.6 -3.9 3.84 .70 0 15 1.5 1RXS J144044.6-424720 ":D
MML 48 14413499-4700288 G4IV 10.00 0.02 110 30.9 -2.8 3.76  200. 20 1.2 1RXS J144135.3-470039 &
HIP 72033 14440435-4059223 F7IVIV 9.17 0.23 156 30.3 -3.9 813. 0.60 15 1.4 1RXS J144405.2-405940 §
HD 129791B 14455620-4452346  K5Ve 12.93 0.26 132 30.6 -29 633. -0.52 18 0.9 1RXS J144556.0-445202 %
MML 49 14473176-4800056 G2.51V 10.72 0.43 130 30.2 -3.4 3.77-0.05 ... 1RXSJ144732.2-480019
MML 50 14502581-3506486 KOIV 10.73 0.21 190 30.6 -3.3 3.72 520. 5 1.6 1RXS J145025.4-350645
MML 51 14524198-4141552 K1llVe 10.89 0.61 145 30.5 -3.2 3.70 .100 9 1.3 1RXS J145240.7-414206
MML 52 14571962-3612274 G6IV 10.27 0.15 132 30.3 -3.4 3.75 180. 18 1.1 1RXSJ145720.4-361242
MML 53 14583769-3540302 K2-1Ve 10.75 0.23 136 30.3 -3.4 3.69 0.21 6 1.4 1RXS J145837.6-354036
MML 54 14592275-4013120 G3IV 9.71 0.40 122 30.5 -3.4 3.76 20.3 17 1.2 1RXS J145923.0-401319
MML 55 15005189-4331212 G9IV 11.15 0.30 163 30.4 -3.2 3.73 160. 14 1.2 1RXS J150052.5-433107 ¢,

©



Table 3.: — continued
Name 2MASS J SpT \% Ay Dist logLx log ﬁ—g logTess log % Age M, X-ray
[mag] [mag] [pc] [ergls] [K] [Myr] [Mg] counterpart

MML 56 15011155-4120406 GO.51V 10.01 0.48 214 31.0 -3.3 3.77 0.64 10 1.4 1RXS J150112.0-412040
MML 57 15015882-4755464 G1.51V 10.15 0.22 156 30.2 -3.8 3.77 0.29 19 1.2 1RXS J150158.5-475559
MML 58 15071481-3504595 G9.51V 10.49 0.44 101 30.0 -3.4 3.73-0.12 28 1.0 1RXS J150714.5-350500
MML 59 15083773-4423170 G1.5lVe 10.83 0.13 180 30.9 -2.9 73.7 0.29 19 1.2 1RXS J150836.0-442325
MML 60 15083849-4400519 G1.51V 10.54 0.11 134 30.4 -3.3 3.77 0.20 23 1.1 1RXS J150838.5-440048
MML 61 15125018-4508044 G5V 10.71 0.27 151 30.6 -3.1 3.76 190. 19 1.2 1RXS J151250.0-450822
HIP 74501 15132923-5543545 G22IV 7.47 0.00 153 30.0 -5.2 3.741.19 1 2.4 1RXS J151330.3-554341
MML 62 15180174-5317287 G71V 10.12 0.77 103 30.4 -3.3 3.75 080. 22 1.1 1RXS J151802.0-531719
MML 63 15182692-3738021 G9lV 11.02 0.72 127 30.4 -3.0 3.73 050. 18 1.1 1RXS J151827.3-373808
MML 64 15255964-4501157 G8IV 10.90 0.19 149 30.1 -3.5 3.74 .020 26 1.0 1RXS J152600.9-450113
MML 65* 15293858-3546513 KO+IV 10.43 0.16 135 30.3 -3.4 3.72 0.17 10 1.3 1RXS J152937.7-354656
HIP 75924 15302626-3218122 G2.51V 8.80 0.37 102 30.9 -29 773. 0.69 5 1.7 1RXS J153026.1-321815
HIP 76084 15322013-3108337 F2V 8.62 0.16 149 29.8 -4.6 385 730 15 1.5 1RXSJ153218.2-310828
MML 66 15370214-3136398 G6IV 9.99 0.43 135 30.9 -3.0 3.75 204 11 1.3 1RXS J153701.9-313647
HIP 76472 15370466-4009221 G1IV 9.39 0.29 138 30.8 -3.3 3.77 0.60 11 1.4 1RXS J153706.0-400929
MML 67 15371129-4015566 G8.51Ve  10.43 0.40 164 30.7 -3.2 43.7 0.25 11 1.3 1RXS J153711.6-401608
MML 68 15384306-4411474 G8.51V 10.28 0.62 124 30.3 -3.4 3.74 0.08 19 1.1 1RXS J153843.1-441149
MML 69 15392440-2710218 G5IV 9.57 0.28 127 30.7 -3.3 3.76 60.4 11 1.3 1RXS J153924.0-271035
MML 70* 15440376-3311110 KOIVe 10.87 0.47 124 30.2 -3.3 3.72 0.01 18 1.1 1RXS J154404.1-331120
HIP 77081* 15442105-3318549 G7.51V 9.69 0.15 131<29.9 <-4.1 3.74 0.35 11 1.3 ..

HIP 77135* 15445769-3411535 G41V 9.88 0.08 139 30.5 -3.4 63.7 042 12 1.3 1RXS J154458.0-341143
HIP 77144 15450184-4050310 GOIV 9.46 0.08 125 30.6 -3.4 3.78 0.36 20 1.2 1RXS J154502.0-405043
MML 71 15455225-4222163 K2-IVe 10.50 0.80 130 30.9 -2.9 3.69 0.12 8 1.3 1RXS J154552.7-422227
MML 72 15465179-4919048 G7.51V 10.18 0.29 132 30.5 -3.3 3.74 0.21 15 1.2 1RXS J154651.5-491922
HIP 77524* 15494499-3925089 K1-IVe 10.64 -0.03 151 30.5 3-3. 3.71 0.23 9 1.3  1RXS J154944.7-392509
HIP 77656 15511373-4218513 G5IV 9.58 0.52 130 30.3 -3.8 3.76 0.41 12 1.3 1RXS J155113.5-421858
MML 73* 15565905-3933430 G9.51V 10.81 0.35 174 30.5 -3.4 33.7 0.21 11 1.3 1RXS J155659.0-393400
HD 143099* 15595826-3824317 GOV 9.33 0.00 142 30.4 -3.7 3.78 0.48 15 1.3 1RXS J155958.3-382352
MML 74 16010792-3254526 GOIV 9.50 0.15 132 30.6 -3.4 3.78 30.3 20 1.2 1RXS J160108.0-325455
MML 75 16010896-3320141 G5IV 10.88 0.16 176 30.6 -3.1 3.76 410. 11 1.4 1RXS J160108.9-332021
MML 76 16034536-4355492 G9.51V 9.64 0.51 178 31.2 -3.1 3.73 .750 4 1.8 1RXS J160345.8-435544
MML 77* 16035250-3939013 K2-IVe 11.01 0.18 140 30.4 -3.2 B.6 0.09 7 1.4 1RXS J160352.0-393901
HD 143939B* 16044404-3926117 K3Ve 11.80 0.00 149 30.5 -3.0 673 -0.37 23 0.9 1RXS J160444.6-392602
MML 78* 16054499-3906065 G6.51V 10.53 0.19 130 30.5 -3.1 53.7 0.13 20 1.1 1RXS J160545.8-390559
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Table 3.: — continued

Name 2MASS J SpT \% Ay Dist logLx log ﬁ—g logTess log % Age M, X-ray
[mag] [mag] [pc] [erg/s] [K] [Myr] [Mg] counterpart

HIP 78881* 16060937-3802180 F3V 8.03 0.26 128 30.7 -3.8 3.84 0.88 11 1.6 1RXS J160610.3-380215
HIP 79516 16133433-4549035 F5V 8.91 0.02 120 30.0 -4.1 382 380 20 1.3 1RXS J161335.9-454901
MML 79 16135801-3618133 G9lVe 11.14 0.31 123 30.4 -2.9 3.73 0.13 31 1.0 1RXSJ161357.9-361813
MML 80 16145207-5026187 G9.51V 10.41 0.39 129 30.6 -3.1 3.73 0.34 10 1.3 1RXS J161451.3-502621
MML 81 16183856-3839117 F9IV 9.02 0.32 108 30.3 -3.8 3.78 30.3 20 1.2 1RXS J161839.0-383927
MML 82 16211219-4030204 G8IV 10.57 0.69 156 30.5 -3.3 3.74 230. 13 1.3 1RXSJ162112.0-403032
MML 83 16232955-3958008 G3IV 10.64 0.95 169 30.4 -3.4 3.76 110. 26 1.1 1RXS J162330.1-395806
MML 84 16273054-3749215 G9.51V 10.96 0.50 180 30.5 -3.3 3.73 0.21 11 1.3 1RXS J162730.0-374929
HIP 80636 16275233-3547003 GO.51V 9.37 0.39 152 30.9 -3.3 77 3. 0.65 10 1.4 1RXS J162752.8-354702
MML 85 16314204-3505171 G7.51V 10.64 0.33 143 30.4 -3.3 3.74 0.05 22 1.1 1RXS J163143.7-350521
MML 86 16353598-3326347 K2-IV 11.00 0.34 192 30.9 -3.0 3.69 .350 4 1.5 1RXS J163533.9-332631
HIP 81380 16371286-3900381 GOIV 9.82 0.33 200 30.1 -3.8 3.780.74 5 1.7 1RXS J163713.7-390104
HIP 81447 16380553-3401106 GO.51V 9.08 0.03 172 30.0 -43 783. 0.78 5 1.7 1RXS J163805.3-340110
MML 87 16395929-3924592 G4V 10.59 0.27 216 30.7 -3.3 3.76  740. 5 1.7 1RXS J163958.7-392457
MML 88 16422399-4003296 G1IV 9.62 0.74 199 30.7 -3.7 3.77 209 4 1.9 1RXS J164224.5-400329
HD 151868 16514560-3803088 F6V 9.37 0.00 192<30.3 <-4.0 3.80 0.60 15 1.4 ..

HIP 82569 16524171-3845372 F3V 8.85 0.13 185 30.5 -3.9 3.84 820 12 1.5 1RXS J165242.7-384534
HIP 82747 16544485-3653185 F5IVe 9.21 0.52 144<30.0 <-4.3 3.81 0.76 15 1.4 ..

HIP 83159 16594248-3726168 F5V 9.02 0.00 152 29.9 -4.3 3.82 540 19 1.4 1RXS J165943.1-372614
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Table 4.: Low mass members of LCC. The name (first column)asflidtne mode of selection: HIP stars fra#ipparcossurvey by de Zeeuw et al.

(1999), MML stars from Mamajek et al. (2002), SACY stars wsetected from Torres et al. (2006), PF96 stars are from Pafin&y (1996), and

HD stars from Thackeray (1966) and Lindroos (1986). Theroisiare the same as in Tablel3magnitudes are usually accuratet6.1 mag, except

when followed by a ”:” ¢-0.5 mag uncertainties).

Name 2MASS J SpT V Ay Dist logLx log i—); logT.;s log % age M,  X-ray

[mag] [mag] [pc] [erg/s] ; K] [Myr] [Mg] counterpart
SACY 606 10065573-6352086 KOV(e) 11.05 0.71 173 30.5 -3.4 72@. 0.31 6 1.6 1RXS J100659.0-635212
SACY 653 10494839-6446284 G9Ve 11.73 0.21 195 30.5 -3.2 33.73 0.09 17 1.2 1RXS J104949.5-644613
MML 1 10574936-6913599 K1+IV 10.39 0.35 102 30.3 -3.3 3.699 .020 11 1.2 1RXS J105751.2-691402
SACY 671 11080791-6341469 MOVe 11.86 0.00 113 30.0 -3.2 53.58 -0.34 3 0.7 1RXS J110808.9-634125
HIP 55334 11195276-7037065 F2V 8.14 0.24 87 29.8 -4.3 3.838 .60 0 27 1.4 1RXSJ111948.2-703711
TWA 12 11210549-3845163 M2e 13.6: 0.45 109 30.1 -3.4 3.550 .39-0 2 0.6 1RXS J112105.2-384529
SACY 681 11275535-6626046 K1V(e) 10.82 0.57 109 30.3 -3.2 708. -0.06 16 1.1 1RXSJ112755.0-662558
MML 2 11320835-5803199 G7IV 9.92 0.68 93 29.9 -3.7 3.747 0.19 17 1.2 1RXSJ113209.3-580319
SACY 684 11350376-4850219 G7V 10.28 0.00 153 30.5 -3.2 3.7510.06 25 1.1 1RXSJ113501.5-485011
HIP 56673 11371464-6940272 F5IV 6.62 0.22 106 30.8 -4.2 %B.80 1.40 2 2.4 1RXS J113714.2-694025
TWA 19B 11472064-4953042 K7e 11.6: 0.77 113<29.8 <-3.8 3.605 -0.20 2 0.8 ..
HIP 57524 11472454-4953029 FOlV 9.07 0.30 113 30.8 -3.3 3B.78 0.44 17 1.3 1RXSJ114724.3-495250
SACY 695 11515049-6407278 K1V 11.99 0.33 174 30.3 -3.1 3.7060.19 24 1.0 1RXSJ115149.1-640705
HIP 57950 11530799-5643381 F2IV/V 8.26 0.17 99 29.9 -4.3 38.8 0.64 18 1.4 1RXS J115308.5-564317
SACY 699 11554295-5637314 MOVe 11.69 0.00 87 30.3 -2.8 3.5850.55 7 0.7 1RXS J115544.5-563739
HIP 58167 11554354-5410506 F3IV 8.30 0.06 103 29.7 -4.5 ®8B.82 0.63 15 1.4 1RXS J115543.4-541049
SACY 700 11555771-5254008 K4V 11.00 0.01 109 29.9 -3.5 3.6620.26 13 1.1 1RXS J115554.5-525332
SACY 706 11594608-6101132 K4V(e) 11.36 0.01 133 30.1 -3.3 6638. -0.23 12 1.1 1RXSJ115946.5-610111
HIP 58528 12000940-5707021 F5V 8.54 0.05 100 29.5 -4.6 3.8090.51 17 1.3 1RXS J120009.5-570646
SACY 708 12041439-6418516 G8V 9.93 0.00 135 30.8 -3.0 3.742 .16 0 17 1.2 1RXSJ120413.3-641837
MML 3 12044888-6409555 G1IV 9.41 0.60 120 30.8 -3.2 3.773 404 15 1.3 1RXS J120448.2-640942
HIP 58996 12054748-5100121 G1IV 8.89 0.14 102 30.5 -3.6 2B.77 0.43 15 1.3 1RXS J120547.8-510007
MML 4 12061352-5702168 G4V 10.69 1.45 154 30.6 -3.1 3.760 150. 23 1.1 1RXSJ120613.9-570215
SACY 713 12063292-4247508 KOV 10.66 0.31 86 29.9 -3.4 3.7200.30- 42 0.9 1RXS J120632.7-424750
SACY 715 12074236-6227282 K3Ve 10.90 0.41 120 30.3 -3.4 5.67 0.06 6 1.3 1RXSJ120741.4-622720
MML 5 12094184-5854450 KOIVe 10.09 0.28 111 30.5 -3.2 3.720 .200 12 1.2 1RXS J120941.5-585440
MML 6 12113142-5816533 GI9lV 10.19 0.28 108 30.5 -3.2 3.729 050. 18 1.1 1RXSJ121131.9-581651
MML 7 12113815-7110360 G3.51V 9.15 0.48 99 30.5 -3.5 3.762 390. 14 1.3 1RXSJ121137.3-711032
SACY 724 12120804-6554549 K3Ve 11.25 0.53 102 30.0 -3.4 .67 -0.23 15 1.1 1RXSJ121206.3-655456
SACY 725 12121119-4950081 K2Ve 11.37 0.58 113 30.1 -3.3 (B.69 -0.24 21 1.0 1RXSJ121210.7-494955
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Table 4.: — continued

Name 2MASS J SpT V Ay Dist logLx log ﬁ—g logTery log % age M, Xray
[mag] [mag] [pc] [erg/s] K] [Myr] [Mg] counterpart

MML 8 12123577-5520273 KO+IV 10.48 0.48 108 30.3 -3.2 3.717 .000 17 1.1 1RXS J121236.4-552037
SACY 727 12124890-6230317 K7Ve 11.47 0.43 101 30.7 -2.6 3.60-0.31 4 0.8 1RXSJ121248.7-623027
HIP 59603 12132235-5653356 F2V 856 031 115 29.8 -4.5 3.8380.71 14 1.5 1RXSJ121321.6-565323
SACY 728 12135700-6255129 K4Ve 1158 0.38 122 30.4 -3.0 2.66 -0.17 9 1.1 1RXS J121356.3-625508
MML 9 12143410-5110124 G9IV 10.28 0.0: 106 30.4 -3.2 3.733 010. 21 1.0 1RXSJ121434.2-511004
HIP 59716 12145071-5547235 F5V 8.45 0.11 104 30.9 -3.3 3.8090.60 15 1.4 1RXS J121452.4-554704
MML 10 12145229-5547037 G6IV 9.64 0.87 103 30.9 -2.9 3.750 280. 14 1.2 1RXS J121452.4-554704
HIP 59764 12151855-6325301 F8/GOV: 8.43 0.25 109 30.8 -3.5 .7863 0.72 10 1.5 1RXSJ121518.6-632517
HIP 59781 12152822-6232207 F8/GOV 9.12 0.30 102 29.9 -4.1 7863. 0.40 19 1.2 1RXS J121529.1-623209
SACY 738 12160114-5614068 Kb5Ve 11.22 0.64 91 30.3 -3.0 3.6380.29 8 1.0 1RXSJ121601.8-561405
HIP 59854 12162783-5008356  G1IV 9.34 0.37 130 30.9 -3.2 2.77 0.49 13 1.4 1RXS J121627.9-500829
SACY 740 12163007-6711477 K4lVe 11.56 0.58 107 30.3 -3.2 638.6 -0.08 7 1.2 1RXSJ121630.6-671146
MML 11 12182762-5943128 K1.5lVe 10.73 0.12 96 30.3 -3.1 3.69 0.03 10 1.2 1RXS J121828.6-594307
MML 12 12185802-5737191  G9.51V 9.87 049 106 30.6 -3.2 3.724 0.32 10 1.3 1RXSJ121858.2-573713
MML 13 12192161-6454101 K1-IvV 10.11 0.25 103 30.5 -3.2 3.707 0.26 8 1.3 1RXSJ121919.4-645406
HIP 60205 12204420-5215249 F5 10.06 0.19 147 29.8 -4.0 3.809.28 1.4: 1RXS J122047.8-521509
SACY 750 12205449-6457242  K4Ve 11.00 0.00 94 29.9 -3.4 3.6620.22 11 1.1 1RXSJ122050.8-645724
SACY 751 12210808-5212226 K4Ve 11.85 0.40 106 30.0 -3.2 23.66 -0.41 22 0.9 1RXSJ122108.0-521217
MML 14 12211648-5317450 G1.51V 9.34 0.44 107 30.7 -3.3 3.770 0.31 18 1.2 1RXSJ122116.7-531747
MML 15 12215566-4946125 G5.51V 10.02 0.14 102 30.2 -3.4 8.75 0.08 25 1.1 1RXS J122155.9-494609
MML 16 12220430-4841248 KOIVe 10.50 0.21 126 304 -3.2 3.721 0.10 13 1.2 1RXS J122204.0-484118
HIP 60348 12222484-5101343 F5V 8.80 0.06 104 29.8 -4.2 3.8090.44 19 1.3 1RXSJ122226.1-510120
MML 17 12223322-5333489  GOIV 9.42 041 124 30.3 -3.7 3.778 410. 17 1.3 1RXS J122233.4-533347
MML 18 12234012-5616325 KO+IV 10.85 0.44 112 30.0 -3.4 3.715-0.09 21 1.1 1RXSJ122339.9-561628
SACY 759 12242065-5443540 G5V 10.37 1.14 145 30.7 -3.5 3.7610.56 7 1.8 1RXSJ122421.0-544343
HIP 60567 12245491-5200157 F6/F7V 9.77 0.19 136 30.1 -3.8 8013. 0.34 23 1.3 1RXS J122452.5-520014
SACY 762 12264842-5215070 K5Ve 11.66  0.47 92 29.9 -3.2 3.6380.42 14 1.0 1RXSJ122648.5-521453
SACY 764 12282540-6320589 G7V 9.25 0.32 109 30.5 -3.5 3.751 410 9 1.5 1RXS J122823.4-632100
HIP 60885 12284005-5527193 GOIV 8.89 0.16 105 30.3 -3.8 .77 0.46 15 1.3 1RXS J122840.3-552707
HIP 60913 12290224-6455006 G4.51V 9.04 0.21 102 29.6 -4.4  758. 0.43 12 1.3 1RXS J122858.3-645448
SACY 766 12302957-5222269 K3V(e) 12.04 0.85 103 29.9 -3.3 678. -041 28 0.9 1RXS J123031.1-522221
SACY 768 12333381-5714066 K1V(e) 10.92 0.69 92 29.9 -3.5 08.7 -0.16 22 1.0 1RXSJ123332.4-571345
SACY 769 12361767-5042421 K4Ve 11.39 0.00 105 29.9 -3.3 23.66 -0.45 25 0.9 1RXS J123620.3-504238
MML 19 12363895-6344436 KO+l 9.87 0.39 103 30.4 -3.4 3.717 0.25 10 1.3 1RXS J123637.5-634446
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Table 4.: — continued

Name 2MASS J SpT V Ay Dist logLx log ﬁ—g logTery log % age M, Xray
[mag] [mag] [pc] [erg/s] K] [Myr] [Mg] counterpart

MML 20 12365895-5412178 KOIV 10.40 0.11 116 30.3 -3.4 3.721 .040 16 1.2 1RXS J123657.4-541217
SACY 773 12383556-5916438 K3Ve 11.62 0.55 87 29.9 -3.2 3.6750.50 38 0.8 1RXS J123834.9-591645
MML 21 12393796-5731406 G7.5IV  10.12  0.30 98 30.4 -3.1 3.742-0.06 30 1.0 1RXSJ123938.4-573141
SACY 779 12404664-5211046 K2V(e) 1191 0.34 135 30.1 -3.2 69B. -0.26 23 1.0 1RXSJ124046.9-521108
MML 22 12411820-5825558 G1.51V 9.93 0.67 97 30.2 -3.4 3.771 .140 26 1.1 1RXSJ124118.5-582556
SACY 782 12442412-5855216 K2Ve 10.26 0.48 106 30.3 -3.4 B.69 0.15 6 1.4 1RXS J124423.9-585428
HIP 62171 12442659-5420480 F3V 8.90 0.25 113 29.6 -4.6 3.8290.54 26 1.4 1RXS J124427.5-542043
MML 23 12443482-6331463 KllVe 10.78 0.27 125 30.6 -3.0 3.704 0.25 8 1.3 1RXS J124432.6-633139
MML 24 12450674-4742580 G8.51V 10.40 0.38 120 30.6 -3.1 8.73 0.13 17 1.2 1RXS J124506.9-474254
SACY 787 12454884-5410583 K2V(e) 11.40 0.60 129 30.2 -3.4 69B. -0.04 11 1.2 1RXS J124547.1-541104
PF96 1 12464097-5931429 M3e 13.9: 0.13 110: 30.0 -2.8 3.5320.85- 4 0.4 1WGA J1246.6-5931

HIP 62427 12473870-5824567 F8 9.28 0.00 134 30.5 -3.5 3.792 .39 0 19 1.3 1RXS J124742.1-582544
HIP 62431 12474180-5825558 FO 8.02 0.34 140 30.5 -4.2 3.857 .10 1 5 1.9 1RXS J124742.1-582544
SACY 789 12474824-5431308 MOVe 11.78 0.03 96 30.2 -3.1 3.5850.26 2 0.7 1RXS J124747.8-543141
HIP 62445 12475186-5126382 G4.51Ve 9.52 0.66 130 30.7 -3.4 .7583 0.62 5 1.7 1RXSJ124751.7-512638
MML 25 12480778-4439167 G6IVe 9.73 0.18 91 30.6 -3.1 3.751 140. 20 1.1 1RXSJ124807.6-443913
PF96 3A 12483152-5944493 Kb5e 11.5: 0.63 110: 29.9: -3.5: 44.6 -0.10 5 1.1 1WGA J1248.5-5944
PF96 3B 12483152-5944493 Kb5e 11.5: 0.63 110: 29.9: -3.5:  443.6 -0.10 5 1.1 1WGA J1248.5-5944
MML 26 12484818-5635378 G5IV 10.22 0.53 132 304 -3.4 3.755 .140 22 1.1 1RXS J124847.4-563525
PF96 4 12485496-5949476 Mde 12.7: 0.07 110: 29.8 -2.9 3.5170.92 - 3 0.3 1WGA J1248.9-5949
PF96 6 12492437-5913112 Mle 12.8: 0.10 110: 29.8 -3.2 3.5640.60 - 5 0.6 1WGA J1249.3-5913

HIP 62657 12501971-4951488 F5/F6V 8.91 0.09 107 29.7 -4.3 8063. 0.43 19 1.3 1RXS J125020.5-495144
SACY 797 12505143-5156353 K5Ve 11.67 0.33 109 29.9 -3.4 8.63-0.33 10 1.0 1RXSJ125051.3-515655
SACY 799 12560830-6926539 K7Ve 11.80 0.62 118 30.8 -2.7 3.60 -0.05 2 0.8 1RXS J125608.8-692652
SACY 800 12560940-6127256  KOVe 9.62 0.27 75 30.7 -3.0 3.720 .0O50 15 1.2 1RXS J125609.4-612724
HIP 63272 12575777-5236546  F3IV/V 8.40 0.00 113 29.6 -4.6 823. 0.63 15 1.4 1RXS J125757.2-523659
MML 27 12582559-7028490  KO+IV 991 046 85 30.3 -3.3 3.714 .010 16 1.1 1RXS J125824.6-702848
MML 28 13015069-5304581 K2-1V 11.08 0.55 108 30.0 -3.3 3.690-0.37 32 0.9 1RXS J130153.7-530446
MML 29 13023752-5459370 G1IV 10.28 0.38 156 30.8 -3.1 3.772 .350 18 1.2 1RXS J130237.2-545933
HIP 63847 13050530-6413552  G3IV 9.18 0.33 98 30.4 -3.5 3.7640.36 15 1.3 2RXP J130506.7-641346
HD 113703B 13061785-4827456 KOVe 10.8: 0.00 118 30.5 -2.9 7138. -0.05 19 1.1 1RXS J130618.4-482744
HIP 63975 13063577-4602018 F3/F5V 8.08 0.00 111 29.4 -4.8 819. 0.70 12 1.4 1RXS J130630.7-460215
MML 30 13064012-5159386  KOIVe 10.53 0.17 112 30.2 -3.4 3.722-0.05 21 1.1 1RXS J130638.5-515948
SACY 808 13065439-4541313 K5Ve 12.03 053 124 30.2 3.1 8.63-0.28 8 1.0 1RXS J130655.0-454125
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Table 4.: — continued

Name 2MASS J SpT V Ay Dist logLx log ﬁ—g logTery log % age M, Xray
[mag] [mag] [pc] [erg/s] K] [Myr] [Mg] counterpart

HD 113791B 13065720-4954265 F7V 10.90 0.03 145 29.9 -3.5 9&.7 0.49 17 1.3 1RXS J130659.7-495405
HIP 64044 13073350-5254198 F5V 8.83 0.27 111 30.3 -3.8 3.8090.57 16 1.4 1RXSJ130733.2-525421
SACY 814 13130714-4537438 K5Ve 11.63 0.52 101 29.9 -3.4 8.63-0.23 6 1.1 1RXSJ131306.7-453740
SACY 815 13132810-6000445 G3V 10.01 0.20 157 30.6 -3.4 3.7660.40 14 1.3 1RXSJ131327.3-600032
MML 31 13142382-5054018 G5.5IV  10.39 0.27 130 30.8 -2.9 8.75 0.25 16 1.2 1RXS J131424.3-505402
MML 32 13175694-5317562 G1IV 10.41 0.22 167 30.7 -3.2 3.774 430 15 1.3 1RXSJ131754.9-531758
TWA 17 13204539-4611377 K7e 13.1: 0.67 142 30.2 -3.0 3.635 .38-0 11 1.0 1RXSJ132046.5-461139
TWA 18 13213722-4421518 MO0.5e 13.7: 0.16 119 30.0 -2.9 3.5740.63 6 0.6 1RXSJ132137.0-442133
MML 33 13220446-4503231 GOIV 10.02 0.22 140 30.3 -3.6 3.779 .180 25 1.1 1RXS J132204.7-450312
MML 34 13220753-6938121 KllVe 10.44 0.17 86 30.2 -3.2 3.702 .000 13 1.2 1RXS J132207.2-693812
SACY 822 13233587-4718467 K3Ve 11.19 1.23 111 30.0 -3.6 3.73 0.06 19 1.1 1RXS J132336.3-471844
HIP 65517 13254783-4814577 G1.51V 9.76 0.14 95 30.4 -3.3 7@®.7 0.02 35 1.1 1RXS J132548.2-481451
SACY 828 13270594-4856180 K3Ve 10.68 0.51 104 30.4 -3.2 5.67 0.01 7 1.3 1RXS J132706.3-485617
HIP 66001 13315360-5113330 G2.51V 9.84 011 127 30.6 -3.2 768. 0.33 17 1.2 1RXSJ133152.6-511335
MML 35 13342026-5240360 G1IV 9.29 045 105 30.5 -3.4 3.774 320. 19 1.2 1RXS J133420.0-524032
SACY 835 13343188-4209305 K2IVe 9.64 0.49 91 30.2 -3.2 3.690-0.15 16 1.1 1RXSJ133432.2-420929
SACY 841 13402554-4633514 K3Ve 11.37 0.68 143 30.8 -2.9 5.67 0.08 5 1.4 1RXS J134025.6-463323
HIP 66941 13430870-6907393  GO.51V 7.57 0.38 107 31.1 -3.5 773. 1.09 4 2.0 1RXS J134306.8-690754
MML 37 13432853-5436434 G22IV 9.32 0.28 85 30.6 -3.2 3.769 30.1 26 1.1 1RXS J134332.7-543638
SACY 848 13444279-6347495 K4Ve 11.04 0.50 84 30.2 -3.2 3.6620.24 12 1.1 1RXS J134442.5-634758
SACY 849 13455599-5222255 K3Ve 11.34 0.49 121 30.4 -3.1 5.67-0.13 11 1.2 1RXS J134555.2-522215
SACY 857 13540743-6733449 G6V 10.93 0.56 142 30.2 -3.4 3.7560.05 27 1.1 1RXS J135404.0-673334
MML 42 14160567-6917359 G1IV 10.14 0.62 123 30.1 -3.7 3.773 .190 24 1.1 1RXSJ141605.3-691756

snunejua)-snidioas
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