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ABSTRACT

Context. Circumstellar disks are expected to evolve quickly in masgoung clusters harboring many OB-type stars. Two pr@sess
have been proposed to drive the disk evolution in such cruet@ments: (1) gravitational interaction between anstellar disks
and nearby passing stars (stellar encounters), and ()y@agoration by UV photons from massive stars. The relatiportance of
both mechanisms is not well understood. Studies of massimegstar clusters can provide observational constramts@processes
of driving disk evolution.
Aims. We investigate the properties of young stars and their diskse NGC 6357 complex, concentrating on the most massare st
cluster within the complex: Pismis 24.
Methods. We use infrared data from the 2MASS and Spitzer GLIMPSE sisiveomplemented with our own deep Spitzer imaging
of the central regions of Pismis 24, in combination with X-tata to search for young stellar objects (YSOs) in NGC 638iitex.
The infrared data constrain the disk presence and are comepted by optical photometric and spectroscopic obsemnstiobtained
with VLT /VIMOS, that constrain the properties of the central staos tRose stars with reliable spectral types we combine spaad
photometry to estimate the mass and age. For cluster memiibmit reliable spectral types we obtain the mass and ag@apility
distributions fromR andl-band photometry, assuming these stars have the sametiextidistribution as those in the “spectroscopic”
sample. We compare the disk properties in the Pismis 24eclusth those in other clustdetar-forming regions employing infrared
color-color diagrams.
Results. We discover two new young clusters in the NGC 6357 complex.give a revised distance estimate for Pismis 24 of
1.7 0.2kpc. We nd that the massive star Pis24-18 is a binaryesgstwith the secondary being the main X-ray source of the
pair. We provide photometry in 9 bands between 0.55 andndor the members of the Pismis 24 cluster. We derive the@lustss
function and nd that up to the completeness limit at low nessts agrees well with the initial mass function of the Trapeecluster.
We derive a median age of 1 Myr for the Pismis 24 cluster memb®e nd ve proplyds in HST archival imaging of the cluster,
four of which are newly found. In all cases the proplyd taile pointing directly away from the massive star system Pi$.2@ne
proplyd shows a second tail, pointing away from Pis 24-2gesting this object is being photoevaporated from two tivas simul-
taneously. We nd that the global disk frequency30%) in Pismis 24 is much lower than some other clusters oilairage, such
as the Orion Nebula Cluster. When comparing the disk fregjesrin 19 clusterstar-forming regions of various ages and etient
(massive) star content, we nd that the disks in clusterdbang extremely massive stars (typically earlier than,dik¢ Pismis 24,
are dissipated roughly twice as quickly as in clugstes-forming regions without extremely massive starshilfiPismis 24, we
nd that the disk frequency within a projected distance d fc from Pis 24-1 is substantially lower than at larger r&dii9% vs.
37%). We argue for a combination of photoevaporation ardliation with ionizing UV photons from nearby massive steasising
increased MRI-induced turbulence and associated acoratitivity, to play an important role in the dissipation ofilanass star disks
in Pismis 24.

Key words. open clusters and associations: individual: Pismis 24 veygr— stars: pre-main sequence — planetary systems: proto-
planetary disks

1. Introduction stars causing photoevaporation of disks around neightporin

The i f b . h | lower mass young stars is a favored mechanism to explain the
e in uence of nearby massive young stars on the evolutifhserved low disk frequencies near massive stars. In additi

of C|rc.umstellar disks is still not well qnderstoqd SpIZb-  massive stars preferentially reside in the centers of elast
servations have revealed a clear anti-correlation betwken (Zinnecker & Yorke 2007) where stellar densities are exerym
frequencies of circumstellar disks and the presence of meSS,inh In such environments stellar encounters, causingtgra
stars in these clusters (e.g., NGC 2244, NGC €611 Balog et@f al interaction between the circumstellar disks andrimea
2007;|Guarcello et al. 2009). UV irradiation by hot, massivg ster members, are proposed to play a role in disk dissipa-
tion (Pfalzner et al. 2006; Olczak et al. 2010). The relative
portance of both mechanisms for the dissipation of circeitast

? Based on observations performed at ESO's La Silla-Pardisare
vatory under programme 081.C-0467.
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disks is not well constrained. Young clusters harboring veas-
sive stars need to be studied to shed light on this issue j$2m
constitutes a well suited example of such clusters. r

Pismis 24 is located in the Sagittarius spiral arm and con- -
tains dozens of massive OB-type stars, with two extremely , |
luminous members: Pis24-1 (O31) and Pis24-17 (03.5111)
(Massey et all 2001). High-resolution observations have re
solved Pis 24-1 into a compact hierarchical triple systensist- r
ing of Pis 24-1 NE (unresolved spectroscopic binary) an@#is "’ |
1 SW (Ma’z Apellaniz et all. 2007). Pis24-1NE and Pis 24
1SW have an estimated mass of around M0Oeach. The g
distance to Pismis24 has been estimated inedint ways. 2 "
Wilson et al. (1970) derive a kinematic distance to PismisR4 < |
1.0 2.3kpc. Neckel (1978) obtain a distance of 1.0431kpc
to Pismis 24 using a color-magnitude diagram. Employing the
spectroscopic parallax method, Massey et al. (2001) darilis- 0.6
tance of 2.560.10kpc for Pismis 24. In the current work we re- L
address the distance to Pismis 24 based on the positiong of th
most massive members in the Hertzsprung-Russell diagreen (s : o
Sect[3.211) and nd that the most likely distance is 1.7 Rfve. o ' - S 1
adopt this value throughout the current paper. ‘ el ‘ ‘

Our inventory of the stellar content of Pismis 24 has long 3954 953.2 353.0 352.8
been limited to the massive membefs (Wilson étal. 1970; | (degrees)
Massey et al. 2001). Observations with the Chandra X-ragy te|:ig. 1. The FOVs of di erent observations used in this pa-
scope have dramatically improved this situati_on and albbwe o The background: 8.0m(GLIMPSE). The FOVs of our
hundreds of lower mass members to be identi ed (Wang et &eep IRAC imaging are shown with the dashed lines ([3.6] and
2007). A total of 779 X-ray sources have been found in tl—é%S] bands) and dotted lines ([4.5] and [8.0] bands). Thehda
Pismis 24 region, of which 616 sources have associated Opfisite lines present the FOV of the Chandra X-ray obsematio

cal or infrared counterparts. With an estimated age DMyr  The solid lines show the FOVs for VIMOS imaging and spec-

(Massey et &l. 2001) Pismis 24 is an extremely interestibg-la o5copy. The central line- lled regions were covered WHBT
ratory for investigating the circumstellar disk evolutivith the  jpservations.

similarly old Orion Nebula Cluster as a local reference.

The Pismis 24 cluster resides within NGC 6357, a large com- _ ) ) )
plex of extended nebulosity. Within NGC 6357 there are thréesent our results _Wh|ch.are then discussed in seClion 4. We
known Hi regions at di erent evolutionary stages: G353(29, Summarize our eortin sectiori5.
G353.2-0.7, and G35340.6 (Fellietal.l 1990). G353+D.9,
Iocated. near the Pismis 24 cluster, is_ the youngest andtbrig@_ Observations and data reduction
est region and was further resolved into three compacted
gions using the high-resolution VLA observations (Fellakt This study is based on a large collection of observationtd.da
1990). Between G353+D.9 and the Pismis 24 cluster there isVe use photometric data at optical, infrared and X-ray wave-
an ionization front shielding the cloud material from most dengths, as well as spectroscopy in the 4800 to 10000 A range.
the UV photons emitted from massive stars in the clustes ItThe eld of view (FOV) for each of the individual datasets is
therefore possible that G353:Q.9 is ionized by its own, inter- shown in Fig1.
nal sources (Felli et al. 1990). Indeed, infrared obseowathave
revealed several embedded objects in G353.2 (Persi et al.
1986] Felli et all 1990; Wang etlal. 2007). G358016 is a more 2-1. Infrared photometry

evolved Hi region which is expanding and interacting with\ear-infrared photometry in tha H, andKs bands was taken

molecular cloud material on its northern side (Felli L 8I90; oy the Two-Micron All Sky Survey (2MASS Skrutskie ef al.

Massi et all 1997). G353+D.7 is the most evolved and dise 2006). Mid-infrared photometry at 3.6, 4.5, 5.8, and 810

Hu region_ and shows no compact components (Haynes et@lained with the Spitzer Space Telescope IRAC cam-

1979; Felli et al. 1990). era (Fazioetall 2004) was taken from the the Galactic
A dust continuum emission survey at 1.2mm has revealedgacy Infrared Mid-Plane Survey Extraordinaire (GLIMPSE

73 dense cores in the NGC 6357 region, of which 5 have masggmjamin et all 2003) survey, and supplemented with our own

above 20M (Muioz et all 2007; Russeil etlal. 2010). Followdeep observations (Program ID 30726) in the central cluster

up observations searching for molecular line emission in  tgons.

high-mass dense coresl00M ) show that all of them belong

to the NGC 6357 complex. Among these, 6 dense cores were

identi ed as starless cores (Russeil eil al. 2010). 2.1.1. 2MASS survey

In this paper we will rst investigate the star formation acThe 2MASS survey imaged the entire sky in theH, andKg
tivity in the NGC 6357 complex as a whole, and then focus dmands. We extracted the photometry of all the point sountes i
the stellar and disk properties of the members of the cecitiat  NGC 6357 complex. The typical 3limits for the 2MASS sur-
ter Pismis 24. We arrange this paper as follows. In se€fioe 2 wey are 17.1, 16.4 and 15.3magJdnH, andKs, respectively
describe the observations and data reduction. In seCtioe 3 (€utri et all 2003).

0.8
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Fig. 2. Typical spectra (grey thick lines) from our VIMOS obserwats covering the range of spectral types from K3 to M3. Spéctr
templates (thin lines) with the same spectral types andtispeesolution are also shown. The templates have beerneddo t
our VIMOS spectra. The prominent Hemission line and TiO absorption features are indicated.wiggles on the spectra beyond
7600A are instrumental artifacts due to the fringing.

2.1.2. GLIMPSE survey 2.2. Optical photometry

The GLIMPSE | survey covers the galactic plane (2glj <65, Ve have imaged the cluster Pismis24 in tReand I-band

jbj <1 ) with imaging in the four IRAC bands (3.6, 4.5, 5.8, andters using the \ﬁsnble Wide Field Imager and Multi-Object
8.0 m). We adopted the photometry of all the point sourcegP€ctrograph (VIMOS, Le Fevre etial. 2003) at the ESO VLT.
in NGC 6357 complex as given in the GLIMPSE cataloguér, eR-band observations were performed on 2008 April 1 and
with photometric uncertainties below 0.2 mag in all four IRA 6, @nd thel-band observations were done on 2008 May 1. In
bands. The typical 3 limits for GLIMPSE survey are 15.5, order to increase dynamic range we took the images W|th ve
15.0, 13.0, and 13.0 mag at the 3.6, 4.5, 5.8, and prespec- €XPosures (1, 14, 45, 150, and 300 seconds) for every pgintin
tively (Churchwell et all_2009). In the PISMIS 24 eld, where/Ve performed standard data reduction for optical imaging co
the number density of stars is high, the Bmiting magnitudes SiSting of bias subtraction and at- elding. We then perfoed

in regions without strong nebular background are estimaied P SF photometry on the reduced images, taking into accoant th

be 15.2, 14.8, 13.0, and 12.6 mag in the four IRAC bands rthe PSF shows substantial variations in shape over the VIMOS
spectivel,y. ’ ' " 'FOV. Instead of using a single PSF for a given observation, we

divided each image into 16 sub-regions. In each sub-regmn w

extracted a PSF model from the isolated stars, and used d to d
2.1.3. Deep IRAC imaging of the central Pismis 24 region PSF tiing for each star in the sub-region. For every stat tha

was detected in multiple exposures of dient integration time,
We have performed deep observations towards the Pismis#@ adopt the photometry from the longest exposure in which
cluster with the Spitzer IRAC camera. The observations haliif Peak level of the star remains in the linear regime of the
been done on September 29, 2006, with exposure times of O_QghD. We calibrated th&band photometry using observations
and 10.4s. We mosaiced images using the SSC mosaic sgfthe standard elds SA 110 (for data taken on 2008 April 1j an
ware MOPEX, and performed PSF photometry using the IDRUDIN 149 (for data taken on 2008 April 6). Thé@and photom-
codes described in Fang et al. (2009). We compared our photdiHy Was calibrated using standard stars observed in thR& 0
etry with the values given in the GLIMPSE catalogue for com€!d (Stetson 2000).
mon sources and found small systematicedtences between
both data sets of -0.04, -0.007,-0.04,-0.1 magnitudeifid!6],
[4.5], [5.8], and [8.0] bands, respectively. Theseatience may
be due to the slightly dierent psf- tting models. We applied the Pismis 24 cluster has been observed with the Imaging Array of
corresponding scaling factors to our deep imaging suchithathe Advanced CCD Imaging Spectrometer (ACIS-1) mounted on
has the same absolute ux levels as the GLIMPSE data. The $he Chandra space telescope. In this region, 779 X-ray esurc
limiting magnitudes for our images are estimated to i&.7, are detected (Wang etlal. 2007). In this paper, we match X-ray
15.5, 14.0, and 13.0 mag, respectively, in the four IRAC Isandsources to the sources detected in VIMR&nd| bands based
in the region in the absence of nebulosity. on positional coincidence, using ¥5ltolerance. The photome-

2.3. X-ray source catalogue
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Fig. 3. Spitzer color image of NGC 6357 complex(red: 24, green: 8.0m, and blue: 4.5m). The 4.5 m and 8.0 m images are
from GLIMIPSE survey. The 24m image is a combination of the images from MIPSGAL and MSX/eys. The three Hregions
G353.2-0.9, G353.20.7, and G35340.6 are labeled. The position of the Pismis 24 cluster is ethrkhe dashed lines depict the
inner rims of the three bubbles identi ed by Churchwell €t(@0D07).

try in 9 bands between 0.55 and @ for counterparts of X-ray of the number of matches in the original catalog. Thus, thiric
sources are listed in taldlé 1. Since Pismis 24 is locatectidith speaking, statistically about@ of our sources could be false
rection of the galactic center the density of unrelated gemknd  positives. This, however, is a very pessimistic estimateirfdi-
sources is high, which complicates establishing clustenbes- vidual sources it would mean that there is an optical souec& n
ship. Young stars can be identi ed due to their X-ray emissiothe X-ray position that is unrelated to X-ray source and that
which is enhanced in comparison to eld stars. The X-ray emisrue X-ray source counterpart is much fainter in the opticah
sion from high mass stars is thought to arise in shocks in th#e “false match”. This situation will not occur often, thghufor
fast, radiatively driven winds. Lower mass stars producea¥X- individual cases it cannot, of course, be excluded withaiety.
emission due to magnetic reconnection ares similar to ¢hos

seen on the solar surface, but with X-ray uxes 2 to 3 orders of

magn_ltude h|g_herthan seenin the _eld p_opulatlon. In thlslwo 2.4. Optical spectroscopy

we will use this X-ray emission to identify young stars assoc

ated with the young stellar cluster Pismis 24. The potentat
tamination of our sample with X-ray bright AGN and foregrdun
stars was shown to he4% (Wang et al. 2007) and is thus not
major concern.

Spectroscopic observations of the Pismis 24 cluster were pe
ormed with VIMOS in August 2008. The targets for the
VIMOS spectroscopy were selected from the sources found in
the VIMOS pre-imaging with a match (withirf@) to an X-ray
Since the central regions of the Pismis 24 cluster have a higgurce from the catalogue lof Wang et al. (2007). Once as many
space density of sources and the accuracy of the optical andokthese as possible were accommodated by the slit mask, addi
ray positions is limited to typically® and 20, respectively, tional targets were added where space allowed to includs sta
matching the optical and X-ray positions requires care g8l with uxes in the range 14J<14 in an attempt to identify some
a large matching radius ensures that all real optical andyX-rintermediate mass stars which are least sensitive to X-eay d
pairs are matched but may also result in substantial nunadfergection (Feigelson et al. 2003). We used a low resolutioangri
“false positives”, i.e. a match between physically unmsdadpti- combined with order sorting lter GG475 and a slit width of
cal and X-ray sources. Choosing a small matching radiusavouf'0, resulting in an eective spectral resolutionof =580 and
cause many physically associated pairs to be lost from taly-an a spectral coverage from 4800A to 10000A. The spectroscopic
sis. We chose®b as a compromise. To test for the number of patata were reduced with the VIMOS pipeline, which was also
tential false positives, we applied a positional shift of26the used to extract the raw spectra of the individual targetgséh
optical positions and then matched those to the X-ray cgtalavere then ux-calibrated using observations of the stadcar
This indeed yields a fair number of false matches: roughy 1LTT 6248.
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Fig.4. 1.2mm emission (contours) over-plotted on the IRAC [5.8hga of the NGC 6357 complex. The beam size of 1.2mm
emission is 2% The red lled circles mark the Flatlass | objects, and the open triangles mark the class Icthj&he asterisks
indicate known massive stars. The dashed lines depict tiex ims of the three bubbles identi ed by Churchwell et 2D@7). In
regions A and B, the YSO distribution shows arcs centeredhemtbble CS 61.

In the following we will describe how we do the spectraby several subclasses until we obtained a good match between
classi cation of our stars using the VIMOS spectra. We hawhe observed spectrum and the spectral template. The apectr
adopted a two-step approach. In step one we estimate the sjpgee of the best- tting template was nally adopted as thesp
tral types from our spectra using the IDL package 'Hammettal type of each respective object. In Fig 2 we show examples
(Covey et al. 2007). The Hammer code was originally designeflour VIMOS spectra with a range of spectral types from early
to classify spectra of stars in the absence of apprecialilecex K to early M, representing the majority of the young stars in
tion. It uses 29 spectral “features” in the classi catiompess, our sample. In each case, we have overplotted the best ttin
among which two (“BlueColor” and “Color-1") are related tospectral template. Over this wavelength range, the chaimges
the broad-band spectral continuum slope. The latter cam@otthe spectral shape are clearly visible, in particular thengjth of
used for stars whose spectra are reddened due to absorpti@iTiO absorption bands is a prominent diagnostic for late K
by intervening dust. The remaining 27 diagnostics are ‘var M type stars.
band” features, and not acted by extinction. In order to make
the Hammer code suitable for classifying our young stai, th
typically su er several magnitudes of optical extinction, we reZ->- Complementary data sets
moved the BlueColor and Color-1 features from the Hammar hart of the Pismis 24 star cluster has been observed with
code, keeping the remaining 27 diagnostics. We then ran fag Hupble space telescope in the F502N, F656N, F673N, and
code to classify all our spectra, giving initial estimatdsi® g50) p hands We have used these HST images to search for
spectral types. In the second step of the classi cation@seewe ,qhivds, i.e. young stars whose circumstellar disks aiegoe
tested the results by tting spectral templates with SpIPES  yhotoevaporated by UV photons from nearby massive stars, re
as derived using the Hammer code to thelobservecli VIMOS Spgﬁrting in a head-tail shaped appearance (see Sect. 3)2.4(a
v, The spectal emplaes ae o e Hammer packae W The 24 m image of the NGC 6357 complex was taken r

hich th F: It late i dd 4 usi tand gl Spitzer MIPSGAL survey (Carey et al. 2009). Parts of the
which the Spectral template 1S reddened using a standar m Spitzer data were saturated, we Il in those regions us-
extinction law (Cardelli et al. 1989), and the scaling factali- ing 21.3 m data from the Midcourse Space Experiment (MSX,
brating the spectral template to the observed absoluteeusll Price et al. 2001) survey. We tied the ux scale of the MSX im-

The results were then visually inspected for each star torers hat of the MIPSGAL . :
- . rvation ing th mmon
satisfactory t to the data was obtained. When the specérakt age to that of the SGAL observations using the commo

plate with initial spectral type from “Hammer” code couldtno—; We
properly t the observations, the input spectral type wased

obtained these HST images from
http7//hla.stsci.eddnlaview.html.
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unsaturated regions, ignoring the relatively minoratiences in In Fig. 4 we show the 1.2mm dust continuum emission
the spectral response between both images. with contours, overplotted on the 5.8n IRAC image. The
Imaging at 1.2 mm was performed with the SEST Imagingillimeter data, tracing the molecular clouds, tend to be-co

Bolometer Array (Mufioz et al. 2007) and traces the dust cogentrated in ring-like structures surrounding the bubI8$1,

tinuum emission in high column density regios, ( 15mag, CS59, and CS63. Similar structures of molecular gas have

Russeil et al. 2010). These data were used to locate the ddpgen found around many mid-infrared bubbles (Deharveni et a

molecular regions in NGC 6357 complex. 2009; Beaumont & Williams 2010). They are thought to arise
due to the compression of the molecular clouds by the expand-
ing shock fronts produced by stellar winds or the pressuired

3. Results expansion of the H regions (Castor etal. 1975; Freyer et al.
2003).

3.1. The NGC 6357 complex

In this section, we will present a global view of NGC 63573.1.2. Star formation in NGC 6357

We will show the dust emission from mid-infrared to.r.m."'me'Using the infrared data from the 2MASS and GLIMPSE surveys
ter wavelengths and then investigate the star formatiamiigct

throughout the region we can make an inventory of the disk-bearing young star popu-

' lation in the whole NGC 6357 complex, and thus investigage th
global recent star formation activity. The infrared excesss-
3.1.1. Dust emission in NGC 6357 sion due to the dusty circumstellar disks causes the irdreoé

ors of stars with disks to be distinctly dérent from those of
In Fig. 3 we show a three-color composite of the wholgiskless objects. However, young cluster members that &lave
NGC 6357 complex (4.5, 8.0, and 24n in blue, green, and red, ready lost their disks cannot be robustly distinguishedhftm-
respectively), using data from the GLIMPSE survey at 4.5 andlated eld objects based on infrared colors alone. Theeef
8.0 m), and the MIPSGAL surveys at 24n with the saturated in this section, we restrict ourselves to studying the diskring
regions replaced with the data from MSX survey at 2In8  stars only to trace recent star forming activity in NGC 636ihe
The emission in the 4.5m IRAC band traces the stars thaplex.
appear as point sources, someutie emission emitted or scat-  We use the infrared color-color diagrams [3.6]-[4.5] vs.
tered by dust, and Bremission. The 8.0m and 5.8 m IRAC [4.5]-[8.0] and [3.6]-[4.5] vs. [5.8]-[8.0] to select caiddte
bands are dominated by the emission from Polycyclic Aromaijoung disk-bearing stars. The selection criteria are devisl
Hydrocarbons (PAHSs) (Povich et al. 2007), tracing the sirfain the [3.6]-[4.5] vs. [4.5]-[8.0] color-color diagram, jsets are
of molecular clouds. The 24m emission is dominated by con-marked as YSOs if they meet the following criteria (follogin
tinuum dust emission. Simon et al. 2007):
The most striking aspect of Fig. 3 is that the whole region is
full of lamentary di use emission, with some “bubbles” where (1)[3.6]-[4.5P0.6 ([4.5]-{8.0])-1.0,
PAH emission is faint or absent and 2 emission is dom- (2)[4.5]-[8.0)<2.8,
inating. In this eld Churchwell etal. (2007) identi ed tee (3)[3.6]-[4.51<0.6 ([4.5]-[8.0])+0.3,
bubbles, named CS59, CS61, and CS 63, of which CS61 is (4) [3.6]-[4.5P~([4.5]-(8.0])+0.85.
the biggest. The bright Hregion G353.20.9 lies near bubble In the [3.6]-[4.5] vs. [5.8]-[8.0] color-color diagram, Y&
CS61 (Felli et al. 1990). The Pismis 24 cluster appears tobe must obey the criteria:
cated within CS61 and the strong UV eld and stellar winds
from the massive cluster members are likely responsiblertar (1)[3.6]-[4.5] 0,and [5.8]-[8.0] 0.4 (Allen et al. 2004),
ating CS 61. The absence of 8.th emission within CS61 and (2) [3.6]-[4.5] 0.67-([5.8]-[8.0]) 0.67,
the “sharp” edges of the bubble at this wavelength (Fig. 8) ca where the latter criterion serves to remove the contamina-
be explained by the absence of PAHs within the bubble dden arising from uncertainties in the IRAC photometry. &y,
to their destruction by extreme ultraviolet (EUV) photonsni  we clean the thus constructed YSO catalog from contamimatio
massive stars (Voit 1992). Surrounding CS 61 there are régh dby AGNs and galaxies, and exclude 4 objects, according to the
sity shells which are traced by the dust continuum emissadnscriteria of Gutermuth et al. (2008). Based on their IRAC spec
1.2mm (see Fig 4). Here, the EUV photon uxes have alreadyal index we divide the YSOs into clagsit, and class Il types
been diminished due to absorption by gas and dust within tfieada 1987). In Fig. 5, we show IRAC color-color diagrams
bubble and PAHs can survive. There are still gient amounts of all detected objects, indicating the color boundariesduer
of UV photons of lower energy to excite the PAH moleculeshe selection of YSOs and showing the clasatland class I
which then glow brightly and mark the boundary between thsurces as well as the objects not marked as disk-bearing YSO
dense cloud material and the cavities carved by the stalectus with di erent colors. In total we identify 64 clag&lat sources
The bubbles CS 59 and CS 63 are much smaller than CS &fd 244 class Il sources in the eld of Fig. 4.

Near these bubbles theitdegions G353.20.7 and G353.10.6, In Fig. 4, we show the spatial distribution of the objectsiide
respectively, are located. Inside bubble CS 63 there are fdived as young stars with disks in NGC 6357, to which we will
known OB stars (Neckel 1984), which are ionizing the té- in this subsection simply refer as “YSOs”, reminding thedera
gion G353.%0.6 (Felli et al. 1990) and have likely created thishat the population of young stavsithout disks that is almost
bubble. Inside the bubble CS 59 there are no known massige staertainly also present is not included here. Inside thestbre-
in the literature. Further observations are required tceustdnd bles CS 61, CS59, and CS 63 the number density of YSOs is
the origin of this bubble. In contrast to bubble CS 61, there obviously enhanced, suggesting recent star formation éseth
weak 8.0 m emission inside bubbles CS 59 and CS 63, suggestgions. In most star-forming regions a strong positior@l ¢
ing that their central stars cannot emit stient EUV photonsto incidence between young clagsat YSOs and dense molecu-
destroy all the PAHSs inside the bubbles. lar cores is observed (e.g. Evans et al. 2009; Fang et al.)2009
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Fig.5. (a) SpitzeHRAC [3.6]-[4.5] vs. [5.8]-[8.0] and (b) [3.6]- Fig.6.(&)H Ksvs.H [3.6]and (b)H Kgsvs.H [4.5]color-

[4.5] vs. [4.5]-[8.0] color-color diagrams. YSO candidsitere color diagrams. The solid lines show the intrinsic colordisk-
selected using the criteria described in Section 3.1.2ckawsi- less stars. The dashed lines and arrows present the estincti
ed as class|, at-spectrum, or class|l objects by theirefpal laws. The lengths of arrows show a extinction of 2 madat
index estimated from four IRAC bands. The lled circles d&mo band. The open diamonds are the YSO candidates which show
class| and at-spectrum objects, open triangles classjgatb. excess emission in both [3.6] and [4.5] bands.

However, in the NGC 6357 complex this correlation is less-obwliskless stars are indicated, together with the reddengetpy
ous. The reason for this is currently unclear, possibly #reptal (Indebetouw et al. 2005). Stars without a clear infraredessc
molecular clouds of these YSOs have only recently been drodi in a narrow band on the top-left side of, and roughly datal
by nearby massive stars, and star formation is still inadtithe to, the reddening vector. Some of these will be cluster mesbe
molecular shells surrounding the bubbles. that have already lost their disks, or at least the hot inagtsp

A closer inspection of Fig. 4 reveals an interesting aspdttereof, but most will be unrelated foreground or backgobun
of the spatial distribution of the clasédt sources: in the re- stars. The stars to the bottom-right side of the reddenitpye
gions marked “A” and “B” they appear to form arcs subtendiave too redH [3.6] andH [4.5] colors to be explained by the
ing the bubble CS 61. If we approximate the distribution & threddening of diskless stars, indicating that they havetankial
sources in regions A and B with a circle we nd that the cernexcess emission above the photospheric level at nearédfra
ter of the best- tting circle lies very close to the centertnfb- wavelengths. Thus, we identify these sources as YSOs if they
ble CS61. This is suggestive of some role of the massive stal®w excess emissions in both the IRAC [3.6] and [4.5] bands.
in CS 61 in (triggering) the presumably recent formationhsf t the following we will refer to them as “lower-luminosity Y S0,
class I at sources in regions A and B. Similar con gurations,as opposed the brighter part of the sample that was detecadid i
of young stars forming an arc around an older stellar popul@ur IRAC bands. This distinction, however, is set merelyby
tion, have been found in other star forming regions, e.g37Tr servational detection limits and the respective stardylikerm
RCW 82, RCW 120 (Sicilia-Aguilar et al. 2005; Pomares et athe fainter and brighter part of the same population.
2009; Deharveng et al. 2009). In Fig. 7 we show the distribution of lower-luminosity YSOs

The aforementioned criteria for YSO selection require thaelected as described in the previous paragraph andétedtn
the stars have been detected in all four IRAC bands. This milg. 6, together with brighter clasédt and class Il objects that
cause many low-mass, low luminosity members to be missegre detected in all IRAC bands. We plot the position of each
due to the limited sensitivity and the strong nebular baclgd of the lower-luminosity YSOs and also calculate their scefa
in the IRAC [5.8] and [8.0] bands. To probe also the lowdensity, which we plot as contours in Fig. 7. In the NGC 6357
mass population, we resort td  Ks vs. H [3.6] vs. and complex there are three regions where the distribution ef th
H Ksvs.H [4.5] color-color diagrams. In Fig. 6, we showlower-luminosity YSOs shows an obvious overdensity, which
two color-color diagrams on which the colors of unobscurembincide with the concentrations of the higher luminosi§Qs.
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All three coincide with the bubbles discussed earlier. Thero the optical data with photometry in tlig H, andKg bands from
density of low-luminosity YSOs associated with bubble C$61 the 2MASS catalog. We then performed SED tting following
the Pismis 24 cluster, the other two are newly discovereshgouthe method described in Fang et al. (2009): we take a Kurucz
clusters that are spatially coincident with bubbles CS 58 amodel atmosphere spectrum with a xedextive temperature
CS63. We will refer to them as the “CS59 and CS 63 clusorresponding to the observed spectral type, and t a reelden
ters” hereafter. The spatial association of clusters ariibles and scaled version of this model spectrum to the observed pho
in NGC 6357 can be understood since clusters form in dertsenetry. In this t we thus have only two free parametersuaiks
parts of molecular clouds, whereafter the high UV ux and-steextinctionAy and the stellar angular diameteMe adopt a stan-

lar winds of the massive cluster members create the bubbles.dard extinction law (Cardelli et al. 1989) with a total toesgive

Contrary to the central regions where we have X-ray artinction ratio ofRy = 3.1. We used th&V JHKband photom-
optical data in addition to the Spitzer photometry, the YS@try to do the SED tting. We calculated model uxes by inte-
identi cation in the largest part of the GLIMPSE eld reliesgrating the intensity of the (reddened) model atmospheres o
solely on color-color diagram analysis. This makes the samphe spectral response curve of the system for each Itersyne
more susceptible to contamination by galactic and exttaegja thetic photometry was then compared with the observatigys.
sources unrelated to the cluster. NGC 6357 is located in ty@rying the parameters and minimizing the resultifigve ob-
galactic plane looking inward through the Milky Walgg53, tain the optimum values for extinction and the angular digme
b=+0.9) and the galactic extinction in that direction is so higlef each star, from \_Nhlch we can derive the luminosities of the
that most extra-galactic sources will besgtively absorbed even stars assuming a distance.
at 4.5 m. Galactic contamination may arise from post-main We used the six O-type main-sequence stars (see Fig. 8)
sequence objectsl mosﬂy in the background’ and young St&)@stimate the distance of Pismis 24. By requiring that the s
in foreground or background star-forming regions. The nembstars are located above the zero-age main sequence locus, we
density of the former sources is expected to be low and thir destimated a lower limit on the distance, which i%.4 kpc. We
tribution uniform, and thus the post-main sequence pojmulat Performed isochrone tting to these six stars, assuming the
should not substantially act our results in a statistical senseformed coevally (see Fig. 8). Using 1.4kpc as the lower limit
The contamination from young stars is more dilt to evalu- Of the distance, we varied the distance and age of the objects
ate. They would mostly be distributed in clusters or loos®as and found that the O-stars can be tted by isochrones witisage
ciations, and to remove them requires knowing their distancof 1-2.7Myr and distances of 1.D.2kpc (see Fig 8). This
The fact that many young objects are spatially coincideti wiputs NGC 6357 at the same distance as the NGC 6334 cloud
high-density gas, and the young clusters of high-mass stars (Persi & Tapia 2008), its direct neighbor on the sky, and sug-
cupy holes in the gaseous distribution suggest that the YS@est that both clouds are physically related instead of iyere
and the surrounding gas are physically related. Furtheemad®eing close in projection. Additional support for this isem by
Russeil et al. (2010) have shown that the molecular gasadfyati 'adio observations that show that the average radial \tglo€i
associated with cluster CS 59 and CS 63 has similar radiatvel NGC 6357 is similar to that of NGC 6334 (both 4km s 1),

ity to that of NGC 6357, suggesting they are at the same distanand that there are lamentary structures apparently cotimgc
both complexes (Russeil et al. 2010) .

To test the in uence on the resulting distance of aeatient

3.2. The Pismis 24 cluster Ry value, we varied?y from 3.1 to 3.5 (Bohigas et al. 2004).

. . . . L ) We tted the SEDs of the massive stars using the same method
In this section we will zoom in on the Pismis 24 cluster. Avst 55 gescribed above, and derived their luminosities whieh ar
will re-assess the distance to Pismis 24. Then we will ingags slightly higher ( 9%) than those estimated wifR,=3.1. We
the stellar properties of the cluster and derive the stellasses 5,54 did isochrone tting to the six O-type main-sequencesst
and ages. Finally we will study the disk properties and f8®Y \yhich gave a slightly lower (5%) distance than that derivéttiw
of the cluster members and compare them with those of othgr-3 1 Therefore, we conclude that the distance estimate for
Clusters. Pismis 24 depends only very mildly on the assumed extinction

law.

3.2.1. Distance to Pismis 24

. . . . . .2.2. The heart of Pismis 24
There are some discussions in the literature about then«ila‘sta3 e heart of Pismis

of Pismis 24, and published estimates range from 1.0 to X0 kphere are 12 known massive stars in the Pismis 24 cluster for
The most commonly adopted distance of 2.56 kpc was derivetlich spectral type estimates exist. With the revised distaof

by Massey et al. (2001) using observations of six massive,stdl.7 kpc we estimate their total luminosities, masses, ang fo
adopting their absolute magnitudes and intrinsic colooenfr ground extinctions. The results are listed in table 2. Thdiare

the observed spectral types under the assumption that th@swal extinction of these stars is 5.8 mag with a standavibde

is a unique absolute magnitude corresponding to each spedipn of 0.5mag. Since these stars have likely already dissip
type and luminosity class, and matching these to the obdenadl their circumstellar material, the observed extinct&rould
photometry. However, as shown in Fig. 8 the spectral types loé entirely due to absorption by foreground dust.

massive stars do not uniquely constrain their absolute magn In Fig.9 we show an HST F850LP image of the center
tudes without knowledge of their ages. In this work, we uge tlof Pismis 24. In these high-resolution observations Pi$&4-
isochrone- tting method to estimate the distance to Pistis is resolved into a binary system with a separation $45)

and the age of the massive stars that are used as distance itamliresponding to a projected distance of65AU at 1.7 kpc.
cators. Therefore we need to put these stars on the HR diagréivang et al. (2007) detected X-ray emission from Pis 24-18. We
which requires knowledge of the total luminosities and s@éc nd that the secondary component of Pis 24-18 matches the po-
types. We adopted the spectral types and optical photoriretrysition of the detected X-ray source more closely, and tloeeef
theB andV bands from Massey et al. (2001) and complementésithe more likely counterpart of the X-ray source. In the igho
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Fig. 7. 1.2mm emission map of NGC 6357 complex. Filled circles maek Elafclass | objects, open triangles mark the class|l
objects. The lled asterisks show known massive stars imizig4. The open diamonds show the YSO candidates selected fr
Fig 6. The surface density of YSO candidates is denoted vaittiatirs. Three overdense regions are identi ed, corregipgrnto
Pismis 24 and two newly found clusters.

Table 2. Parameters for massive stars in Pismis 24.

RA DEC Lun? AS Masd
Name (J2000) (J2000) Spt (L)Y (@mag) ™M)
Pis24-1INE 17 24 43.497 -341156.86 0O3.5If 5.89 554 74
Pis 24-1SW 17 2443.481 -341157.21 o4l 5.81 5.52 66
Pis 24-17 17 24 44.73 -341202.7 0351 5.93 6.34 78
Pis 24-2 1724 43.28 -341244.0 05.5 V(f) 5.47 5.83 43

Pis24-13 17244579 -340939.9 O065V(() 533 639 35
Pis 24-16 17244445 -341158.9 075V~ 550 7.24 38

Pis 24-3 17 24 42.30 -341321.3 o8V 4.98 5.82 25
Pis 24-15 17 24 28.95 -34 14 50.7 o8V 5.03 5.47 25
Pis 24-10 17 24 36.04 -34 14 00.5 o9V 4.77 5.80 20
Pis 24-18 17 24 43.29 -341141.9 BO.5V 4.47 6.45 15
Pis 24-12 17 24 42.27 -341141.2 B1V 4.03 5.58 11
Pis 24-19 17 24 43.69 -34 11 40.7 B1V 4.06 6.09 11

Notes. @ Spectral types from Massey et al. (2001) and Ma’z Apeti@hial. (2007)® The total luminosities for Pis 24-1NE and Pis 24-1SW
are derived with the absoluié-band magnitudes using the bolometric corrections fronc¥at al. (1996), assuming a distance of 1.7 kpc. The
total luminosities for other stars are estimated from SEihg (see Sect. 3.2.1§) Besides Pis 24-1NE and Pis 24-1SW, the visual extinction for
other stars come from SED tting (see 3.2.1). The visualretton for Pis 24-1NE and Pis 24-1SW are from Ma’'z Apeltzeti al. (2007)( The
stellar masses are derived using the evolutionary tracks 8challer et al. (1992).

eld shown in Fig. 9 there are 253 X-ray sources (Wang et &.2.3. The low- and intermediate-mass population in

2007). Among these, 220 sources have detected optical or in-  Pismis24

frared counterparts. We used all detected X-ray sousithsop-

tical/IR counterparts to calculate the surface density of the numa- this section we will inventory the stellar content of the

bers of stars in the region, and nd values d00 pc? within  Pismis 24 star cluster in the low- and intermediate masserang

a projected radius of 0.1 pc from Pis 24-1 ar860 pc 2 within  We will estimate the extinction distribution for the spesttopy

0.3 pc from Pis 24-1. sample, for which we have reliable spectral types from oacsp
troscopic observations. We will assume that the cluster bezm
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Fig. 8. HR diagrams for six O-type main-sequence massive star@4P2s 13, 16, 3, 15, 10, lled circles), and two B-type main-
sequence stars (Pis24-12, 19, open circles) in Pismis 2 nidssive stars are marked with numbers (See Table 2). Thedlas
lines represent the zero-age main sequence locus. Thedlidrises show the isochrones of 2, 3, 4, 5, 6, 8, and 10 Mye ffick
solid lines present the best- tting isochrones of 1, 2.2 arv Myr in panels(a)(b)(c), respectively. The evolutigritaacks are from
Schaller et al. (1992). The tting gives a distance of 1072 kpc. (d) HR diagram for massive stars with an assumedrudistof
2.56 kpc. There is no single isochrone that ts all six O-typain sequence stars.

without spectroscopy follow the same extinction distribatin  ter and Trapezium clusters have a similar IMF, we use the inode
a statistical sense, as the “spectroscopic” sample. Weugdllan spectral type distribution to evaluate the completeness fer
Rvs.R | color-magnitude diagram, in which we de-redden athe range of spectral types probed. As shown in Fig. 10, the
detected objects according to the derived extinctionibigtion, model distribution predicts many more M-type stars than are
to estimate the mass and age distributions of all cluster meptesent in our spectroscopic sample, suggesting thatttiee is
bers by comparison to the theoretical pre-main sequenckstrasubstantially incomplete for the late spectral types. Asgg a

of Dotter et al. (2008). foreground visual extinction of 6 mag and a distance of 1¢7 kp
the R-band magnitude for a PMS star with a spectral type of
(a) Spectral types and extinction M3 and an age of 1 Myr is 23 mag (Dotter et al. 2008), which

. . Isindeed very faint for spectroscopic observations evéh thie
In total we have obtained the spectral types of 306 starsen y P P

eld of Pismis24. We have identi ed 151 of these as cluster

members based on positional coincidence with a detectetyX-r We used the observa® | colors and the intrinsic colors
source. 155 stars in the spectroscopic sample were nottééteof the stars in the spectroscopic sample to estimate th8iroex

in the X-ray data, and were considered to be unrelated eld otions, adopting the extinction law of Rieke & Lebofsky (1985
jects. We did not use the Li16707 absorption line or Hemis- The intrinsic colors corresponding to each spectral typeewe
sion line as the indicator of youth properties due to theamas taken from Bessell et al. (1998). In Fig. 10(b) we show the re-
(1) the spectral resolution of our spectra is too low to detesulting extinction distributions for the cluster membensl ahe

the weak Lil 6707 absorption line; (2) the spectra may sufdanrelated eld stars. The two populations show very atient
ferfrom H line contamination from the surrounding nebula. Iextinction distributions. The unrelated eld stars showedar

Fig. 10(a) we show the spectral types of all stars in the specttively at distribution between 0 and 15 magnitudes, whereas
scopic sample. For the nonmembers the distribution is apprahe cluster members show a strongly peaked distribution cen
imately at between late K and late M spectral types. The disered around 5-6 mag. The median extinction of the members
tribution of the cluster members peaks around K5 and deeseasf Pismis 24 is 5.3 mag, which is consistent with the extinc-
towards later spectral types. In Fig. 10(a) we also showeueal tion estimates of the known massive stars in the cluster (see
lated distribution of spectral types for a model clustedtvan Sect. 3.2.2). Fitting the observed extinctions with a Geunsdis-

age of 1 Myr and a mass function as observed in the Trapezitnibution yields a peak value of 5.5 mag and a FWHM of 2.3 mag.
cluster (Muench et al. 2002). Assuming that the Pismis 24-clun the following we will use the tted Gaussian distributiarf
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_ . L the distribution of extinction for the spectroscopic saefilhe
Fig. 9. HST F850LP image of the center of Pismis 24. The opefleq histogram shows the distribution of stars without Xyr
circles mark the counterparts of X-ray sources previoud#t emission. The open histogram shows the distribution of X-ra
ti ed in Wang et al. (2007). The open diamonds represent eougitting stars. The dash-dotted line denotes the Gaussitm

terparts of X-ray sources newly identi ed in the current Wor {he gpen histogram, peaking Ay=5.5 mag with a FWHM of
The massive stars in this eld are marked with numbers (See mag.

Table 2). The inset shows the HST F550M image of Pis 24-18,
which is resolved into a binary system. The plus sign marks th
position of the X-ray emission source detected by Wang et al.

(2007). sen, as long as the parameters of every object and evergrclust
are determined using the same set of theoretical tracks.
The results are listed in table 3. For the cluster members

extinctions to derive the probability distribution of massand without spectroscopic observations we cannot accuratly e
ages for each cluster member for which we have only photometate the mass and age of any individual object since we do

ric observations but no spectroscopy. not know the foreground extinction towards individual star
o Instead, we derived a mass and age probability function for
(b) Mass and age of Pismis 24 each object by drawing 2000 random samples from the extinc-

In Fig. 11(a) we show th& vs R | color-magnitude diagram tion probability function derived from Fig. 10(b). Thus whtain

for all stars detected in the Pismis 24 eld. For comparisan w2000 “virtual” positions in theR vs.R | color-magnitude di-
also plot model isochrones of 0.1, 1, 3, and 30 Myr (Dottel.et 9ram for each observed star, each corresponding to a speci
2008). The isochrones have been reddened by the visual &@ss and age, and as a whole properly sampling the extinction
tinction of 5.5mag (see Sect.3.2.3(a)). It can be noted trgtribution function (see Appendix A for a detail desciopy.

most of cluster members fall within the 0.1-3 Myr isochraries  The ensemble of the mass and age estimates of the cluster mem-
Fig. 11(b), we show the deredderRes.R | color-magnitude bers yields a good representation of the actual cluster ares
diagram for our spectroscopic sample, along with the modde distributions, which are shown in Fig 12.

isochrones of 0.1, 1, 3, and 30 Myr (Dotter et al. 2008). .

We estimated the masses and ages of the spectroscopidn Fig. 12(a) we compare the mass distribution of Pismis 24
members of Pismis 24 from the dereddefeds. R | color- cluster with the IMF of the Trapezium cluster. The Trapezium
magnitude diagram (see Fig 11(b)) by comparison with tHBIF and the observed mass function of the Pismis 24 cluster
theoretical PMS evolutionary tracks (Dotter et al. 2008)efie are very similar down to 0.4M . At masses below 0K
are several sets of pre-main sequence evolution tracks gueth distributions are clearly derent, with a substantial lack
sented by various authors (e.g. D'Antona & Mazzitelli 19979f observed stars in Pismis 24 compared to the Trapezium clus
Bara e etal. 1998; Palla & Stahler 1999; Siess etal. 200€r, which we attribute to incompleteness in the Pismis 24-sa
Dotter et al. 2008). In this work, we will adopt the PMS evoluple. The average 10 detection limits in the VIMOS imag-
tion tracks from Dotter et al. (2008), as these have the lasst ring data in theR and I-bands are 22.5 and 21.1 mag, respec-
olution in both mass and age. We stress, however, that theretavely. These limits vary from region to region due to thehlig
substantial systematic dérences between the dirent sets of variable nebular background levels, in particular in Baband.
tracks (see Hillenbrand & White 2004; Hillenbrand et al. 200 From PMS evolutionary tracks we obtain apparent brigheess
for a detailed discussion of the various sets of PMS evahatip of 22.3 mag inR-band and 19.4-band, respectively, for a PMS
tracks available in the literature), and our motives forating star with a mass of 0.M , an age of 1 Myr, and an extinction
those by Dotter et al. (2008) are pragmatic. Qualitativehgly- of Ay=6 mag (Dotter et al. 2008). This con rms that the relative
ses such as ours do not depend on the speci ¢ set of tracks clagk of Pismis 24 members with masses belowNd.4is at least

11
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Fig.11.(a):RvsR | color-magnitude diagram for the stars detected on the VINt@®jes. The dashed lines are PMS isochrones
of 0.1, 1, 3, and 30 Myr (Dotter et al. 2008). The solid lineresents the ZAMS (Schaller et al. 1992). The isochroneseaiganed

by the mode of the extinction distribution of the spectrggcanembers of Pismis 24 cluster. The grey density map pteska
distribution of all detected sources on the VIMOS images Tled circles show the counterparts of X-ray sources. Tiper
diamonds mark the X-ray emission stars that have been ausevith VIMOS spectroscopy. The open circles present thes sta
without detected X-ray emissions that have been observbd/MMOS spectroscopy. (b): the dereddefaes R | color-magnitude
diagram for the spectroscopic sample. The extinction fehesar is estimated by comparing the obserRed| color with the
intrinsicR | color expected from the spectral type. The symbols are sarirepanel (a).

to a large extent an observational bias due to the limitediserdistribution from the model cluster with the same method tha
tivity of our VIMOS images. we applied for Pismis 24. We have performed 10 simulations,
The mass distribution of the spectroscopic members is muahd obtained an average age distribution from them. The re-
atter than that of all known cluster members in the mass eangulting age distribution is shown in Fig 12(b). The age sprea
between 1.5M and 0.4M (see Fig. 12(a)), again indicatinginferred from the observations is larger than what can be ex-
that a large fraction of the low mass population has not been plained by an intrinsically coeval population with the afor
cluded in the spectroscopic data. In addition the age Higidn mentioned observational uncertainties. Therefore, wdoesp
of the spectroscopic members and all known members of tthe possibility of an intrinsic age spread for the members in
Pismis 24 cluster (see Fig. 12(b)) look very similar, thotigdh Pismis 24. We modi ed the original Monte Carlo simulation by
former sample is very incomplete. From these distributiores randomly sampling the ages from a uniform distribution kestw
estimate the median age of Pismis 24. The spectroscopic méht.8 Myr, and repeating the calculations in an otherwismid
bers give a median age of 0.9 Myr, and all known members gitieal way. The resulting simulated age distribution (Fig(d))
a median age of 1.0 Myr. assuming an intrinsic age distribution matches the obfens
As shown in Fig. 12(b), the ages of the known members substantially better than a coeval population. Still, thededed
Pismis 24 show large spread. To investigate the statistigal peak in the age distribution around Myr is somewhat higher
ni cance of the observed spread in age, we performed a sithan the observed distribution, which may be due to other ef-
ple Monte Carlo simulation. We rst explored the possilyilaf fects unconsidered in our simulations, e.g., stellar ity
coeval star formation in Pismis 24. We used Monte Carlo techraresolved binary, accretion activity including accratibis-
nigues to generate a coeval population of 0.9 Myr old staes atory and current accretion rates, scattering@ from circum-
distance of 1.7 kpc with a mass function of the Trapezium-clustellar disks (e.g. Burningham et al. 2005; Bazaet al. 2009;
ter. For each model star, we obtained the magnitude and Guarcello et al. 2010). The stellar variability and unreedibi-
I bands using the evolutionary tracks from Dotter et al. (3008arity can induce the scatter of the apparent luminosigygfore
according to the assumed mass and age. To mimic the obsefineldicing an apparent spread in ages. Episodic accreti¢o-his
photometric uncertainties, we varied the model photomieyry ries has also been proposed to explain the observed spread in
adding random osets drawn from a Gaussian distribution wittHR diagrams by Barae et al. (2009). They show that an evo-
a 1-sigma deviation of 0.1 mag. To simulate theeet of ex- lution including short episodes of vigorous accretionduléd
tinction, we reddened the photometry with values drawn it raby longer quiescent phase can reproduce the observed lemino
dom from the extinction probability function for Pismis 22e€ ity spread in HR diagrams at ages of a few Myr years in the
Fig. 10(b)), and included only synthetic stars wiRHband mag- very low-mass range. Besides the accretion history, cuaen
nitudes brighter than 23mag to well reproduce the observergtion activity can produce excess emission, renderiegtt
color-magnitude diagram shown in Fig 11(a). In one simulars of young stars bluer and increasing the observed luritynos
tion, we produced a cluster with 1000 stars. We derived tlee ada Rio et al. 2010). The scattering from circumstellar diglso
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makes the optical colors of young stars bluer, thereforeting 1 () ‘ ] 1 (v Y
the derivation of physical parameters, e.g., extinctiow lami- _
nosity (Guarcello et al. 2010). All these ects introduce scatter ¢ \ 8
in the distribution of young populations on the HR diagram. & 5
E 0 — ‘ \— E 0 = " B

3.2.4. Disk properties in Pismis 24 5 | L 5 | '\1
(a) Photoevaporating disks caught in the act | Propyo-2 | | Proplys-3 |

In Fig. 13 we show an extended object with the character- 1 0 -1 1 0 -1
istic shape of proplyds (Hester & Desch 2005). These have . A offset (oresec) —RA offset (oresec)
been found in many star-forming regions harboring massive 1} (c) ] it (d)
stars, e.g. the Orion Nebula (O'dell etal. 1993), NGC 3603 ‘ -
(Brandner et al. 2000), NGC 2244 (Balog et al. 2006), etc. The | ¢ \
proplyds are interpreted as the outer disks of young statsate © 3 —
being photoevaporated by EUV and FUV radiation from nearby °[ L " o g0 B '.' o
massive stars. The energetic photons from neighboringiveass® \ ° \2
stars heat gas in the outer disks to temperatures such that ih | 1 8 |
sound speed exceeds the local escape velocity, allowingabe _, | Proplyd—s | 1} Proplya-s |
to ow away (Hollenbach et al. 2000). This scenario has beenr ‘ ‘ ‘ ‘ ‘ ‘

produced by simulations (see e.g. Richling & Yorke 2000} Th ! 0 - ! 0 -

. . .. . RA offset (arcsec) RA offset (arcsec)
tail of proplyd-1 is pointing away from the most massive stel
lar system in the Pismis 24 cluster, Pis 24-1, suggestingtiea Fig.14. Four new photoevaporating disk candidates in
latter is responsible for its creation. Proplyd-1 is locat€’B4 Pismis 24. Panels (a)(b)(c)(d) are the images from HST in
from Pis 24-1, corresponding to a projected distance of 928 the F850LP band, centered on RB7:24:47.65, DEE-

In Fig. 13(a)(b)(c)(d) we show proplyd-1in the HST F502N34:11:25.4 (J2000), RAL7:24:45.88, DEE€-34:11:24.7
F656N, F673N and 850LP bands, respectively. In all four Ban(@2000), RA17:24:46.27, DEE-34:11:19.7 (J2000), and
proplyd-1 shows a bright, spatially extended head, butails tRA=17:24:47.19, DE€-34:12:10.8 (J2000), respectively. The
appears dierent in each band. In the F502N band the tail afumbers 1, and 2 on each panel are corresponding to Pis 24-1,
proplyd-1 appears more diise and extended than in the F656Mind Pis 24-2. The arrow on each panel shows the direction from
and F673N bands. The F502N, F656N, and F673N bands coi?és 24-1 or Pis 24-2 to each proplyd.
the [O111]5007,H ,and [S 1] 6717,6731 emission lines, respec-
tively. The di erent appearance of the tails in the elient bands
can be attributed to the abundance of their agent. Theaktl from Pis 24-1, suggesting that the latter is responsible s
[S11]6717,6731 lines reach their maximum intensity at tlye h these proplyds. Careful inspection of proplyd-5 reveatstais,
drogen ionization front (H I-front), whereas the [O I1]]5Dine  a long one pointing away from Pis 24-2 and a shorter tail point
attains its maximum outside of the HI-front where EUV phoing away from Pis 24-1. This suggests that proplyd-5 is being
tons can still reach the oxygen and ionize O Il (Richling & Ker photoevaporated by two neighboring massive stars simedtan
2000). In the F850LP band proplyd-1is rstly presented wdth ously, with Pis 24-2 dominating in this case. In our VIMOS
head-tail shape in high resolution@.1°y. The tail shows a clear images we have detected proplyd-2 and proplyd-5. Similar to
cone-like peak shape with extended d@se emission, similar to proplyd-1, they show unusually bli | colors (0.51 mag and
the appearance in H We estimate the length from the head t®.28 mag, respectively), con rming their proplyd natureherl
the tail of proplyd-1 in the F850LP band to b&.°C correspond- projected distances from proplyds 2-5 to their ionizingstae
ing to a projected length of 1700 AU, comparabile to the valuesaround 0.3-0.5 pc, suggesting that massive stars like Plss2vl
found in simulations (Richling & Yorke 2000). Pis 24-2 can directly photoevaporate disks out to distantas

Proplyd-1 was also detected in our VIMOS images, witleast 0.5pc. Note that the ve proplyds are too faint to be de-
uxes of 20.02 0.11mag inR band, and 19.170.07mag inl  tected by the 2MASS survey and by Chandra. Therefore, we do
band. ItsR | color of 0.85mag is unusually blue compared toot include them when estimating the disk frequency in tie di
that expected for young low-mass star in Pismis 24: folvh 1 ferent distance bins from the massive stars in Pismis 24 sirec
star with an age of 1 Myr and behind 5.5 mag of visual extinctioneed to count the disk frequency at a uniform mass complesene
we would expectaR | color of 2mag from PMS evolution- level.
ary models (Dotter et al. 2008). The comparatively bRie | _ o
color of Proplyd-1 could be due to (1) a dominant contribatio(P) The disk frequency in Pismis 24
of the H emission line from the photoevaporating disk to th&/e will now analyze the “disk frequency” in the Pismis 24 star
R-band ux; (2)the scattering eect by the evaporation circum-cluster, i.e. which fraction of cluster members (still) ghioear-
stellar disks. Proplyd-1 is not present in the 2MASS catalompfrared excess emission indicative of optically thick erél
In the GLIMPSE catalog it is detected in the [3.6], [4.5], anéh the inner disk regions. We will use thél Kgvs.H [3.6]
[5.8] bands, with uxes of 11.130.09mag, 10.540.31mag, andH Ksvs.H [4.5] color-color diagrams to identify stars
and 9.30 0.10mag, respectively. These infrared uxes indicateith inner disks. These colors are more suitable than the cla
that proplyd-1 still has an optically thick inner disk. sical IRAC [3.6]-[4.5] vs. [5.8]-[8.0] color-color diagmin the

In addition to the previously known proplyd-1, we ndcase of Pismis 24, since requiring objects to be detectedl in
four new proplyd candidates in the F850LP image, hereaftftAC bands causes the sample to be strongly biased towards
named Proplyd-2, Proplyd-3, Proplyd-4, and Proplyd-5,alehi relatively luminous sources and sources with disks. Byudel
are shown in Fig. 14. Proplyd-2, 3, 4 show tails pointing awapg only the data from the two most sensitive IRAC bands we
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Fig.12. (a): The mass distribution of all X-ray emitting stars (og@stogram), and X-ray emitting stars with well determined
spectral types (lled histogram). The lled circles showetirapezium IMF, scaled to match the open histogram. The lif@esh
shows the completeness limit of the X-ray observatior&4M ). (b): The age distribution of all X-ray emitting stars @inlled
histograms) and X-ray sources with well determined spkttpes ( lled histograms). Both distributions yield a silaxi median

age of 1Myr. The solid-line histograms show the coeval model. Thehe&td-line histograms represent the model with an age
distribution of 0.9 0.9 Myr
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Fig. 13. A photoevaporating disk candidate in Pismis 24. Panel®)g&)(d) are centered on RA7:24:45.26, DEE-34:11:30.5
(J2000). Panels (a)(b)(c) are HST images in the F502N, F6&68IF673N bands, which cover [O 1], Hand [S II] respectively.
Panel (d) shows the HST image in F850LP band. In each pamehrtbw shows the projected direction of Pis 24-1 relativéhéo
target. The inset in each panel shows a zoom-in of the praplgdch HST band.
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get a much more representative sample. Exclusion of the 5.8
and 8.0 m IRAC bands does cause potential transition disk 4 5tk
objects, that show infrared excess only in the long waveleng Tt
IRAC bands, to be excluded from the disk frequency stafistic
In Fig. 15 we show the colors of all 279 cluster members that ar I
detected in each of thid, K, [3.6], and [4.5] bands. We iden- 1.0F
tify stars as having inner disks if they show excess emisision ¥ I
both the IRAC [3.6] and [4.5] bands. In total, 83 cluster mensb
harbor inner disks, yielding an inner disk frequency of 3% T s
in Pismis 24. 0.5r
For comparison we estimate the inner-disk frequencies of I

YSOs in other star formation regions (SFRs) using the same
diagnostic as employed for the Pismis24 cluster. A detailed
description for each SFR is presented in Appendix B. In or- 0.0
der to make a meaningful comparison we should calculate the
disk frequency statistics for YSOs in the same mass range in
each region since disk frequencies can depend on stellas mas
(e.g. Lada et al. 2006; Luhman et al. 2008a; Fang et al. 2009;
Hernandez et al. 2007b), especially for YSO populationiziol
than 3 Myr (Kennedy & Kenyon 2009). The lowest mass that 1.5 N
we use for selecting YSOs for our comparative disk frequency
study is set by the mass completeness limit of the Pismis 24 da
In the latter cluster the mass completeness is mainly ldhiite 10
the 2MASSH andKg band data. Given a foreground extinction «
of A, 6mag, the 2MASSH andKs band magnitude limits of <

15 and 14.3mag ( 10, and an age of 1 Myr for Pismis 24, [
the mass completeness for detection of the photospheri-enii 0.5}
sion in the 2MASS data is approximatel.5M , and we will )
therefore consider only objects with masses above thig lIimi
our comparative study. The resulting inner-disk frequesiiq) I . ]
of each SFR as a function of their ages is shown in Fig. 16. For ) O + . i
comparison we also plot the age-dependency oatioeetor fre- : : : :
quency which is also proxy for the presence of material in the 0 1 2 3 4
inner disk, as obtained by Fedele et al. (2010) by tting an ex
ponential pro le to the observed accretor frequencies ofiann H— [4~5]

ber of star forming regions. In most SFRs the inner disk fr?_—lg. 15.(@)H Ksvs.H [3.6]and (b)H Ksvs.H [4.5]color-
quency that we derive maiches the accretor frequency tmha\ffolor diagrams for X-ray emitting stars in Pismis 24 clustére

derived by Fedele et al. (2010.) very _We"' Four C_'UStef_S’ NOWieq circles represent all the members of Pismis 24 cluster
ever, show substantially lower inner disk frequenciesri824, .. tad inH Ks, [3.6], and [4.5] bands. The dashed lines and

NGC 2244, NGC 6611 andvel clusters. These four clusters a"arrows represent the extinction laws. The solid lines agddh

cus of colors for diskless stellar photospheres estimatauah f

stellar model atmospheres (Brott & Hauschildt 2005). Thewvar

tion within the Pismis 24 cluster we calculated it in four Jpro(f(glngth _denotes one magnitude of extinction_in _the K band. T_he
en diamonds show the cluster members with inner diskswhic

. . . . . 0
jected distance bins from Pis24-1 (the dominant UV-phot i
emitter): 0.6pc, 0.6-1.2pc, 1.2-1.8pc, and 1.8-2.4pc. The roggow excess emission in both [3.6] and [4.5] bands.

sult is shown in Fig. 17. In the innermost distance bin thd dis

frequency is 19%. In the other three bins it is approximatelyc 1795, Kennedy & Kenyon 2009; Roccatagliata et al. 2011).

constant at a substantially higher value @6-38%. The de- ithin Pismis 24 we have compared the spatial distributibn o

crease of the disk frequency near Pis24-1 is2a e ect in  cluster members of sub-solar mass with that of memberdf 1

our data. Decreased disk frequencies in the immediateitficinor more. The two distributions are not signi cantly dirent, and

of massive stars have been found in several massive clustgigrefore we cannot attribute the lower disk frequency adou

e.g. NGC 2244, NGC 6611, and the Arches cluster (Balog et §i50s with masses aboveM. to comparatively close proxim-

2007; Guarcello et al. 2009; Stolte et al. 2010), sugges&pdl ity to the massive stars. Our observations suggest thatishe d

destruction of circumstellar disks in such environments. around solar and intermediate mass stars evolve faster than
In Fig. 18, we show the disk frequency as a function of stefhose around lower mass stars in massive clusters like i

lar mass in the Pismis 24 cluster. The adopted mass for each

star is the median value of its mass probability functiore(se )

section 3.2.3(b)). As shown in Fig. 18, the disk frequency irft. Discussion

creases with decreasing stellar mass in Pismis 24. This erdi

ent from the behavior in some small clusters or isolated SF

at similar ages of 1 Myr (e.g. NGC 2068071, L1641, and As shown in Fig. 16 the inner disk frequenciég)in most SFRs

Taurus, Fangetal. 2009; Luhman et al. 2010), but similar follow the evolutionary functiorfqy = e ¥23. Clusters in which

the one in some relative older clusters (e.g. IC 348, Tr3d, aextremely massive stars are present (Pismis24, NGC 2244,

harbor extremely massive stars (see table B.1).

ﬂsl Disk evolution in Pismis 24
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Fig. 18. The inner disk frequency as a function of stellar mass.

Fig. 16. The inner disk frequenciedi{) in di erent star forma- The dashed line marks the completeness limit of the sample.
tion regions as a function of age. The frequencies are etgtna

fromH Ksvs.K [3.6]andH Ksvs.K [4.5] color-color dia-
rams. The frequencies are estimated for stars with maaggs | . . .
'?han 0.5M , Whoilch is the mass completeness limit for Pismis 2&1d photoevaporation, are potential explanations for dnepar-
cluster. The dashed line is the t to inner disk frequencitthe atively low disk frequency in massive clusters like Pisnds 2
four clusters, Pismis 24, NGC 2244, NGC 6611, amel, which
gives fig=e %, whereas the solid line is the tto all other stars 1 1 stellar encounters
formation regions, which ig = e 723, Here tisthe age in Myr.
The stellar encounter mechanism involves a circumstelide d
and a nearby passing star. Mutual gravitational interactio
can induce a signi cant loss of mass and angular momen-
tum from the disk (Pfalzner etal. 2006; Olczak et al. 2006;
Pfalzner & Olczak 2007; Olczak etal. 2010). Simulations of
stellar encounters in a cluster environment like the ONCehav
shown that stellar encounters are a potentially very ingwart
disk dissipation mechanism in the rst several Myrs. Whea th
stars involved in the encounters have unequal masses tke dis
are most aected. Therefore, in dense clusters like the ONC,
the massive stars dominate the disk-mass loss (Olczak et al.
2006). The disks around these massive stars are also desipa
more quickly than those around intermediate- and low-mass
stars (Pfalzner et al. 2006). Simulations show that, whedlibk
radii are scaled with the stellar mass, the disk frequeriées
crease with increasing stellar masses due to stellar eteun
e e in such cluster environments (Pfalzner et al. 2006). NewLzal
0.0 o5 1.0 1.5 2.0 lations simulating a range of cluster environments showttie
Projected distonce (pc) disk mass loss increases with the number density of starein t

Fig. 17.The inner disk frequency as a function of projected digluster, but is not aected by the total number of cluster mem-
tance from Pismis 24-1, the most massive stellar systemein #£rS (Olczak et al. 2010). In less dense clusters, i.e. fmest
Pismis 24 cluster. Absolute number counts for each bin arngi SParser than the ONC, the simulations still show substadiga
at the top of the panel. dissipation due to stellar encounters (Olczak et al. 2010).
We estimated the number density of stars in Pismis 24 from

the members selected from the Chandra observations. Thg X-r
NGC6611, and Vel), however, show a substantially quickedata are complete down td0.4M , and the IMF of Pismis 24
reduction of the inner disk frequency. For the later foustdus, closely resembles a standard IMF as that of the Trapeziuga clu
tting the same functional shapky =e ©°,we nd o 1.0Myr. ter in the mass range accessible to observations. In order to
Therefore, the average inner disk lifetime in these masdiv® calculate the total number density of stars with masse®targ
ter is only half of that in clusters without extremely massivthan 0.08V (the minimum mass used in the simulations of
stars. The disks in these massive clusters are then rapgHy @®lczak et al. 2010), we assumed that the IMF of Pismis 24 fol-
sipated, but which physical mechanism is driving this devdbws the standard curve also at masses belowM). Awhere
opment? A range of processes have been proposed to expleéndo not have proper observational constraints. We further
disk dissipation, including viscous evolution, graviteial inter- more assumed the cluster members to be spherically distdbu
actions, and photoevaporation by the central star or neighbin this way we derived the number density of stars to be ap-
ing massive stars. The latter two mechanisms, stellar ertemss proximately 1.5 10*pc 2 within 0.1pc around Pis 24-1, and
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2.1 10%pc 2 within 0.3 pc around Pis24-1, somewhat lowereach the disk surface the gas temperature can rea@hK. If
than those in ONC, where the number density of stars to be apeombination dominates the opacity to EUV photons the mass
proximately 2.4 10%pc 2 within 0.1 pc around the ONC cen-loss rate is given by the following approximate formula:

ter, and 3.11Cpc ° within 0.3pc around the ONC center.

Simulations predict that the disk frequency is reduced ey . d )
imately 85% of the assumed initial disk frequency of 100% dug 9 10 -

tothe )s/tellar encounters in clusters with sucqh num)gerdeesif (10495 v (10170”‘) (30AU
stars (Olczak et al. 2010). Even though this decrease idaubs . ] ) )
tial, it falls short of explaining the observed inner diskquency Where is the EUV photon ux,d s the distance of the circum-
within 0.6 pc around Pis 24-1, which we have shown to be onfjellar disk from the ionizing massive star, ands the disk ra-
19 6%. Therefore, stellar encounters alone can hardly acco@s (Johnstone et al. 1998; Adams 2010). In the Pismis 24 clu

for the quick dissipation of disks in the Pismis 24 cluster. ter the EUV uxes are dominated by the triple system Pis 24-1,
from which the EUV photon ux is estimated to bel0°° pho-

) tons per second. For a circumstellar disk with an initial snafs
4.1.2. Photoevaporation 0.05M an outer radius of 100 AU, and a surface density pro le

32 - 3 ol withi
In a cluster environmentlike Pismis 24, where dozens of imass r ==, there will be .3'5 10°M of mqter_lal W'th'n 1AU,
stars are present, photoevaporation is another mechamigist VNere the hot dust causing the excess emission in the IRAC [3.
sipate the circumstellar disks around the intermediatédan- 2nd [4.5] bands resides. To photoevaporate this amount of ma

mass cluster members. UV photons from massive stars can HE4! ?t sub-AU ][adii within a time dspand(g 1 Myr rehquires a
the gas in the disk surface to temperatures at which the so%ss' oss rate of3.5 10 °M yr “induced by EUV photons,

)32 Moyr o (1)

speed of the gas exceeds the velocity needed to escapevie g ich iﬁ a"a“%bg’?‘ o_nIy very fc_lose tg_ Pkis 24-1,d\_/_vitt)hi|n 0.02pc
tational potential well of the star, inducing a gas ow awagrh us, the rapid dissipation of inner disks at radii belovAU

the disk (Johnstone et al. 1998; Hollenbach et al. 2000)htr p aLound Pismis_24-1| cannot be explaifn?]d ny the direetcbgof
toevaporation models a neutral gas ow from the disk surface Photoevaporation alone, since mostof the cluster membeeta

driven by non-ionizing FUV photons. EUV photons do not reacfistances>> 0.02pc. Additional physics is required to explain

the disk surface because they are absorbed by the out owing n{'€ /oW inner disk frequency in the Pismis 24 cluster.
terial. Further from the disk, where the densities are lo&er Clarke (2007) couples the mass-loss proles from
photons can penetrate and ionize the out owing gas, formififlams etal. (2004) with a viscous disk evolution model.
an ionization front (Johnstone et al. 1998; Storzer & Hulach [N her model, the inner parts of the circumstellar disk aretice
1999; Richling & Yorke 2000). uously being accreted onto the central star while the owterip
The mass-loss rates from photoevaporating disks depéhgsipated by the photoevaporation due to UV irradiatiamfr
on a number of parameters, in particular on the intensity Bearby massive stars. Once the outer parts of disk have been
the impinging UV eld (especially the FUV ux), the disk Stripped of their gas in the photoevaporative ow, the indisk
radii, and the stellar masses. Model calculations prediet tcan no longer be replenished by material from larger radie T
mass loss rates from disks due to photoevaporation in tf@er disk is then quickly drained by viscous accretion dhto
Trapezium cluster to be on the order of 10 yr  up to a central star. Adopting an accretion rate of 218 #M yr *, the
projected distance of 0.2pc away from the ionizing massiveedian accretion rate forsolar mass T-Tauri stars in the Taurus
star 1C Ori, which has a spectral type of 06 (Johnstone et &tar-forming region (Najita et al. 2007), viscous accretean
1998; Storzer & Hollenbach 1999; Henney & Arthur 1998)dra|n the inner disk within a radius of 30 AU within 1 Myr,
Spectroscopic observations have con rmed these massdtess given an initial circumstellar disk mass of 0.0b ,a disk radius
(Henney & O'Dell 1999). The photoevaporation procesee ©f 100AU, and a surface density prole r *2. Therefore,
tively dissipates circumstellar disks from the outsideansy up the combination of viscous accretion and photoevaporation
to the gravitation radiusrg), where the escape velocity equal§an e ectively dissipate the circumstellar disks of young stars
the sound speed, which in turn is determined by the UV heaithin a radius of 0.6 pc from the center of Pismis 24 cluster.
ing (Hollenbach et al. 2000). For a star with a mass of\0.5 The dissipation timescale can be less than 1 Myr, depending o
the gravitation radius is estimated to b&0AU, assuming the initial disk masses.
that the disk surface is heated to 1000K (Adams et al. 2004). The mass-loss rates from photoevaporation are less sensi-
Adams et al. (2004) show that when the disk radius is less thidwe to the intensity of the FUV eld than on the disk radius.
rqy the mass loss rates are still considerable down tog0.2 When the FUV uxes decrease by a factor of ten the mass-loss
In the Pismis 24 cluster there are tens of massive stars andridites are reduced only by a factor of 2-3 (Adams et al. 2004).
total FUV photons luminosity is estimated to b&0 times that Therefore the mass-loss rate from a circumstellar diskdadu
of Trapezium cluster. Therefore we expect photoevaparatio by photoevaporation can still be 3-50 8 M yr ! at a distance
be very e ective in dissipating the outer disks, down to severaf 2 pc from the massive stars. This is still a substantialanas
tens of AU, around young stars within a distance of 0.6 pc froloss rate and a disk with a mass of 0M5 can be dissipated
the center of Pismis 24. The timescale for this dissipatmuldt on a timescale of 1 Myr. For disks that are located at substan-
be less than 0.5Myr, assuming an initial disk mass of 8105 tially larger distances from the massive stars, direct péapo-
and mass-loss rates similar to those observed in the Trapezration is likely of minor importance. Still, the radiatiorofn the
cluster. massive stars substantially increases the local EUV elliGan
Adams etal. (2004) predict that the photoevaporationentribute importantly to the ionization of material in tHesk
induced mass-loss rates become very low at disk radii belewrface layers. This may in turn strongly increase the @i$go
0.2rg4. It is almost impossible to photoevaporate disks dowof the disk material through the magneto-rotational initsb
to radiir  0.Iry if the heating of gas in the disk surface(MRI), of which occurrence and strength depends on the &niz
is dominated by FUV photons that heat the gas td000K tion fraction inside the disk (Stone et al. 2000), and leathto
(Hollenbach & Adams 2004). When also EUV photons catreased accretion rates and reduced disk dissipationdatess
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4.2. Hot inner disk evolution and transition disks

The inner disk frequencied{) in clusters that do not harbor
extremely massive stars (see Sect. 3.2.4(b) and Fig. 1@fol
the approximate age dependerigy= e ¥23, wheret is the clus-
ter age in Myr. The inner disk frequencies are estimatedgusin
H Ksvs.H [3.6],andH Kgvs.H [4.5]color-colordiagrams,
and thus sources that show infrared examdy at wavelengths
longerthan 5 m are considered to be (inner-) “diskless” in the
fig statistic. This means that a substantial fraction of theated
“transition disks” (TD) are not included in the numeratoitiog
fiq statistic as we apply it. If one would include all four IRAC
bands in calculating the disk frequeRcgources without excess 0 5 4 6 8 10
emission in the 3.6 and 4.5m IRAC channels but with infrared Age (Myr)
excess in the 5.8 or 8.0m IRAC band would be counted as__ ) ) )
having a disk. This approach was chosen by Fedele et al. J20¥09- 19. The frequencies of TDs (diamonds) and classical TDs
who nd a decay of the disk frequency with cluster age accordlled circles) among the disk population in derent clus-
ing to fysk= e 0. Note that here we distinguish between thé€rdaggregates, including NGC 1333, L1688, NGC 2681,
“inner disk frequency’fq, as traced by the dataat 5 m,and !C348, OBlb, Cha, OB1&50ri. The observational data
the “disk frequencyTuisx as traced by observationsat 9 me. are obtained from !\/qu_erolle etal. (2010), besides the age of
Thus, the disk frequencfjy as traced only by the IRAC [3.6] NGC 20682071 which is from Fangetal. (2009). The left-
and [4.5] bands decreases more quickly thi@m as calculated Pointing arrows indicate that thg ages for NG_C 1333, and B168
including also the [5.8] and [8.0] channels. The elience can are up-limits. The TD sample include classical TDs a_nd \(veak
be attributed to the presence of transition disks, and frioen t€XC€sS TDs from Muzerolle et al. (2010). The dashed lineds th
above-mentioned relations we can easily calculate whiab-fr predicted frequencyffp = &—=%x—) of TDs among all the
tion of the disk population is made up by the transition diskglisk population as a function of age. The solid line is the pre
frp = % , wheret is in units of Myr. In the following we dictet_j frequenc_y fero= 0'44fTD) of classical TDs among all
will compare this function tdp values given in the literature. the disk population as a function of age.

Muzerolle et al. (2010) use spectral indices between pho-
tometry in various IRAC and MIPS bands to select TDs in clu
ters and aggregates in the NGC 1333, L1688, NGC 21568l
IC 348, Qriqn O.BMZS Ori and OB1b, and Cha. They use ex- Among the whole TD sample of Muzerolle et al. (2010)
e A 0 2 M 241 D 5 ther are 443 ciasscal TDs. By saling g uncton by a
TDs, and warm excess TDs. The cléssical TDs shéw little or rflactor of 0.44, we obtalr_1 the frac_t|_0n Of the total disk papul

’ SR ’ I Fi8n constituted by classical transition disksyp = 0.44fp. In
excess emission in [5.8] band and strong excess emissiding in iq.19 we also showf which well matches thdrn ob-
MIPS [24] band. Weak excess TDs are similar to classical Tlfgg dby M I (t:TEIJ, 2010 ctb
in the IRAC [5.8] band, but are comparatively faint in the NIP served by Muzerolle etal. ( )-
[24] band. The warm excess TDs show obvious excess emission
inthe IRAC [5.8] band. When comparing the fraction of thekdiss symmary
population that is considered to be a transition di§ip) we
only count the classical and weak excess TDs in the sampleVd¢ have performed a detailed observational study of the mas-
Muzerolle et al. (2010), because warm excess TDs usually sheive star-forming region NGC 6357, with a special focus an th
substantial excess emission in the short wavelength IRA@da central cluster Pismis 24. Our study includes X-ray datenftioe
and are thus not counted as transition disks in fygr statis- literature, optical photometry and spectroscopy perfalmith
tic. In Fig. 19 we plot our derivedrp and compare it with the VLT/VIMOS, HST archival data, infrared data from the litera-
TD fractions in di erent SFRs from Muzerolle et al. (2010). Wdure as well as our own Spitzer imaging of the central cluster
nd good agreement betweefip(t) curve that we derive from and millimeter data.

2 In Pismis 24 this would bias the sample towards compargtivel . Using.infrared c_olor-color diagrams we have searched for
minous sources or sources with optically thick disks dudélimited disk-bearing YSOs in the whole NGC 6357 complex. These are

sensitivity in the IRAC 5.8 and 8.0m bands, and hence we use dat§oncentrated in three clusters: the known Pismis 24 claster
from the more sensitive 3.6 and 4.5n bands only. In more nearby two newly discovered clusters that are associated withrtbevk
clusters the long wavelength IRAC channels are siently sensitive to  bubbles CS 59 and CS 63.

Transition disk frequency (%)

the comparison ofig(t) and fyisk(t) and the more direct deter-
mination of frp(t) by Muzerolle et al. (2010).

detect “naked” photospheres down to substantially lowadtsstmasses, We have re-assessed the distance to Pismis 24 by tting
and meaningful disk frequencies can be calculated usirggfdat all model isochrones to six O-type stars in the HR diagram. We
four IRAC bands. nd good ts for isochrones of 1 to 2.7 Myr and distances of

® Inthe current discussion we adopt the latter statisticewotaldisk 1.7 0.2 kpc. This puts the NGC 6357 complex at the same dis-
frequency, thereby ignoring the fact that some objectd & have N0 15c6 a5 the NGC 6334 complex, its close neighbor on the sky,
infrared excessat 9 m but do show excess emission at e.g. 2. suggesting that both clouds are physically related. Other e
Therefore, thefqisx Statistic gives only a lower limit to the actual fre-dence in the literature supports this notion

qguency of circumstellar disks. This approach is broughuabyg prac- . ) ; - . .
tical limitations: the availability and sensitivity of Iger wavelength Using high resolution HST imaging we nd that the massive

(MIPS) data is substantially less favorable than for the@Rfata. Also ~ Star Pis 24-18is a binary system. Positional informatigyests
crowdingconfusion is more problematic at long wavelengths, in parti that the secondary component is responsible for the X-rag-em
ular for distant clusters like Pismis 24 sion detected from this system.
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We have performed an optical imaging and spectroscopiem a Leverhulme research project granfOfF 144BJ). This research has
survey of Pismis 24, the main cluster in the NGC 6357 regiomade use of the SIMBAD database, operated at CDS, Strastfénangce. This

; _ ; ; ; ; publication makes use of data products from the Two MicrohSkly Survey,
using X-ray observations to identify the cluster membessnyy hich is a joint project of the University of Massachusettsl ahe Infrared

a combination of optical photometry and spectroscopy we es‘glrocessing and Analysis Cerf@alifornia Institute of Technology, funded by
mate stellar masses, ages, and foreground extinction s/alue the National Aeronautics and Space Administration and tatdNal Science

the brightest part of the population (the “spectroscopim-sa Foundation. This work is in part based on observations mattethe Spitzer
ple”). Using the well de ned extinction distribution obsed %Ecligegfsgcphioﬂvohéilhﬁggf;atsgn%gw? ij&’g%smmfz'f&gﬁd
in the spectroscopic sample we have derived the mass and . . ' i
probability function of a much larger sample of YoUNQ SIS f ained: from the Hubbie Legacy Archive, which & a collbmatbetuoen
which we have good photometry but that were too faint for spette Space Telescope Science Institute (SIBtSA), the Space Telescope
troscopy. We nd that the cluster mass function of Pismis 28uropean Coordinating Facility (ST-EESA) and the Canadian Astronomy
closely resembles the IMF of the Trapezium cluster down ¢o tfyata Centre (CADINRC/CSA).
completeness limit of our data 0f0.4M . The median age of
the cluster members is approximately 1 Myr. . L
We have detected ve proplyds in the Pismis 24 cluster, fOlﬁppe.ndl.x A: Estimating masses .and ages of
of which were previously unknown. The massive stellar sys- Pismis 24 cluster members without spectra

tem Pis 24-1 is the main source responsible for four of the Pie cannot accurately estimate masses and ages for cluster me
plyds. The fth proplyd shows two tails: one pointing awapiin

. . ) _bers without proper spectral typing because we do not knew th
Pis 24-1 and the other from Pis 24-2, suggesting that thisobbj proper sp yping

. . = 99% : extinction towards these individual objects. In this Apgisnwe
is being photoevaporated from two directions simultanBouse,y|ain how we derive the mass and age probability functions
Adopting a distance of 1.7 kpc for Pismis 24 cluster we es

. . _€S5r those stars. We use source ID#14 as an example. To estimat
mate the projected distances of these proplyds from their iqis mass and age, we we rst obtained 2000 random samples
izing Sources to be0.4-0.5 pc. from the extinction probability function derived from FO(b).

We employedH  Ksvs.H [3.6]andH  Ksvs.H [4.5] |5 Fig A 1(a) we show the distribution of sampled extincton
color-co_lor dlagrams to statistically investigate fchekdfse- Then, we de-reddened the photometry of source ID#14 with
quency in the Pismis 24 cluster. We nd that the disk freqyengach of the 2000 extinctions, and obtained 2000 positiortk@n
in Pismis 24 is much lower than that in clusters of similarbge s R | color-magnitude diagram. In Fig A.1(b) we show the
without extremely massive stars. Three other clusterstia g6 of |ocations within which source ID#14 lies with 68.3%
extremely massive stars also show comparatively low diek fr,qpapility. From each position of source ID#14 ones.R |
quencies. The dissipation timescale for the inner diskinesg color-magnitude diagram, we estimate the mass and agegthrou
in massive clusters like Pismis 24 is only roughly half of thegmnarison to the PMS evolutionary tracks from Dotter et al.
value observed in the clustésgar-forming regions without ex- (2008). Repeating thR vs.R | CMD placement 2000 times
tremely massive stars. We discussed possible scenarios 108 gptain 2000 mass and age estimates that are consistant wit

plain the low disk frequency in Pismis 24. We concluded thgte opserved photometry of source ID#14 and with the siatist
stellar encounters cannot be the main mechanism respensg]| extinction distribution of the cluster, and we obtaia thass

for destroying disks in Pismis 24, and argued that a comioinat 5,4 age probability function for this object. In Fig. A.1@md

of photoevaporation and irradiation with ionizing UV pho® 4y ‘\ve show the resulting mass and age probability funstion
from nearby massive stars, causing increased MRI-induged trie age probability function of source ID#14 shows a much nar
bulence and associated accretion activity, play an impore  qer distribution than its mass probability function besa the

in the dissipation of low-mass star disks in Pismis 24. reddening vector in thRvs.R | color-magnitude diagram is

We also nd that the disk frequency depends on the locgpproximately parallel to the PMS isochrones.
tion of objects within the Pismis 24 cluster: within 0.6 porfr
the dominant massive stellar system Pis 24-1 the disk freqyue
is SubStantia”y lower than at |arger radii. This prOVidmd Appendix B: Disk frequencies in different star
observational evidence that extremely massive stars canta formation regions
the evolution of disks around intermediate- and low-maassst
in their vicinity. The observed disk frequency increasethwlie- In table B.1, we list each SFR used in Fig 16. In the table gher
creasing stellar mass. are 18 SFRs, of which median ages range frotall Myr. To
The disk frequency as traced by excess emission in the IRA@ow a comparative study on disk frequencies ofaedent SFRs,
[3.6] and [4.5] bands only decreases more quickly with cluste only select YSOs with masse8.5M in each SFR since the
ter age than the disk frequency derived when including alslisk frequencies show dependence on stellar masses. Tasdo th
the [5.8] and [8.0] bands. The dérence is due to the transi-in each SFR, we usd-band magnitudes as a measure of YSO
tion disk population that shows no infrared excess in thetshomasses. For each SFR, we estimateHHieand magnitude for a
wavelength IRAC bands but does have excess emission in hBM PMS star with the median age of the SFR from the PMS
long-wavelength bands. From these observations we dérése évolutionary tracks of Dotter et al. (2008), and use thiband
occurrence of transition disks among the total disk pojriiats magnitude as lower limit to select YSOs in that SFR. Fhe
a function of time, which agrees well with previously pubksl band limit magnitude for each SFR is listed in Table B.1. We
statistics. obtain photometry of each YSO K, Kg, [3.6], and [4.5] bands.
TheH andKs band photometry are from the 2MASS survey, and
AcknowledgementsMany thanks to M. Gennaro for providing the model col-the photometry in IRAC [3.6] and [4.5] bands from the litenat
ors of stars gor ﬁ“’l'ASS and Spitzhe_f bands, ;’;‘A”Fd tokthe ?”;”Vmﬂﬂeetfgr and our work. The references for that the IRAC [3.6] and [4.5]
,‘ilosnl’:”c"et’;]trsoagff g;ﬁtstol'o";gg’a’got alrsmdpigi;soeoé;ggwaikggj;em;upY photometry come from are listed in Table B.1. For the four §FR
port by the Deutsche Forschungsgemeinschaft (DFG), gias@&1-1. RRK  ONC, OMC 23, MonR2, and NGC 2244, their photometry in
acknowledges the support of an STFC studentship and postrdb support  IRAC bands come from our work. For these SFRs, we download
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Fig. A.1. (a) The distribution of extinction sampled from the extinotprobability function derived from Fig. 10(b). The dadhe
line shows the the extinction probability function. (b) Tloeations of source ID#14(see table 1)Rivs.R | color-magnitude
diagram. The source ID#14 has been dereddened with thegatirvalues in panel (a). The lled circle show the locatimfrsource
ID#14 with highest probability. The black thick line repeses the positions where source ID#14 is located wiBi8.3% probability.
The dashed lines are PMS isochrones of 0.1, 1, 3, and 30 MyttdDet al. 2008). The thin gray lines are the evolutionaagks

for PMS stars with masses of 0.1, 0.3, 0.4, 0.5, 0.7, 0.921(2 and 3.0M , respectively. The mass and age distributions of source
ID#14 derived from its locations odRvs.R | color-magnitude diagram are shown in panel (c) and (d) eetsgely.

BCD images from Spitzer archive, mosaiced the images witfastor, J., McCray, R., & Weaver, R. 1975, ApJ, 200, L107
Mopex software, and performed psf- tting photometry on th&hurchwell, E., Babler, B. L., Meade, M. R., et al. 2009, PAER, 213
mosaiced images with IDL codes described in Fang et al. ()20(;§h”r°hwe"' E., Watson, D. F., Povich, M. S., etal. 2007, /XD, 428

Simmilar to what we have done for Pismis 24 clust ame/arke: C. J. 2007, MNRAS, 376, 1350
Imilar 1o what we have done 1or FISmIS 24 CIUSLer, We esBMat, ey, k. R., IvezicZ., Schlegel, D., et al. 2007, AJ, 134, 2398

the disk frequency of each SFR usiHg Ksvs.H [3.6], and currie, T., Lada, C. J., Plavchan, P., et al. 2009, ApJ, 698, 1
H Ksvs.H [4.5] color-color diagrams. The YSO is considere@utri, R. M., Skrutskie, M. F., van Dyk, S., et al. 2003, 2MABI5Sky Catalog
as having an inner disk if it shows excess emission in [3.6] an ©f point sources., ed. Cutri, R. M., Skrutskie, M. F., van D$k Beichman,

: : - C. A., Carpenter, J. M., Chester, T., Cambresy, L., Evan§owler, J., Gizis,
[4.5] bands. The resulting disk frequency of each SFR isdist 3 Howard, E.. Huchra, ., Jarrett. T.. Kopan. E. L. Kitkipa, J. D.. Light,

in table B.1. R. M., Marsh, K. A., McCallon, H., Schneider, S., Stiening, Bykes, M.,
Weinberg, M., Wheaton, W. A., Wheelock, S., & Zacarias, N.

Da Rio, N., Robberto, M., Soderblom, D. R., et al. 2010, A{2R, 71092

D'Antona, F. & Mazzitelli, I. 1997, Mem. Soc. Astron. Itafia, 68, 807
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Table B.1. The fractions of YSO with [3.6] and [4.5] band excess emissio di erent SFRs. Column 3: the median age of each
SFR. Column 4: the references for the median age of each SERmMG 5: the spectral types for the most massive star in each
SFR. Column 6: the criteria for YSO selection. X: stars witnay emission, IR: stars with excess emission at infraredlbaH :

H photometry, Sp: members con rmed by spectroscopy, PM:gihetric members. Colomn 7: the references for YSO selextion
Column 8: the fractions of stars with excess emissions 8] @d [4.5] bands. Column $-band magnitude limit for a PMS star
with a mass of 0.5/ , and the corresponding age in each SFR, assuming a visuatt@n of 3 mag. Column 10: the references

for Spitzer IRAC data.

@) @) 3 4) ®) (6) @) (8 ) (10)
Distance  Age YSO DF Limit
Name (pc) (Myr) Ref Spt criteria Ref (%) (mag) IRAC
Taurus 140 1.5 1 X, R ) 58 9.4 @)
IC 348 315 25 (©)] B5V X, SP 3) 35 11.5 (©)]
NGC 206871 450 0.9 4) B1.5V SP (5) 786 11.3 (4, 5)
ONC 450 1.0 (6) o6V X @ 634 11.6 8)
OMC 2/3 450 3.0 9 X (10) 396 11.9 (8)
Orilb 440 5.0 (11,12) 09.5V SP (13) B 12.8 (13)
250ri 330 8.0 (11, 12) B1V SP (13) 2 12.6 (13)
Ori 400 5.0 (14) oslil OP, IR, SP 14) 8 12.6 (14)
NGC 7160 900 11.0 (15) B1 1I-1II SP (15) 2 15.0 (16)
CepOB3b 725 25 a7 o7V X a7 35 13.0 a7
Cep B+S155 725 1.5 (17) o7V X (7) 421 134 (17)
NGC 2264 800 3.1 (18) o7V X,H IR, Sp (29) 373 13.6 (29)
NGC 2362 1480 5.0 (20) 09 1b X, IR, SP (21) B 15.5 (21)
Mon R2 830 2.0 (22) X (23) 3% 13.4 (8)
NGC 2244 1400 2.0 (24) o5V X (25) 22 14.5 (8)
NGC 6611 2000 1.0 (26) o5V X (26) 33 14.8 (27)
Chal 165 2.6 (28) SP, IR (29) 5a3 10.0 (29)
Ori 440 3.0 (30) 095V X, IR,SP,PM (30,31) 28 12.4 (30)
NGC 7129 1000 3.0 (31) X (32) 29 14.2 (32)
vel 350 5.0 (33) wcC X, PM (33) 0.50.4 123 (33)
Tr37 900 4.0 (15) 06.5V SP, X (15,34) 43 14.2  (16,34)
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(2005); (12) Bricefio et al. (2007); (13) Hernandez et aD07a); (14) Barrado y Navascués et al. (2007); (15) Sidlguilar et al. (2005);

(16)Sicilia-Aguilar et al. (2006); (17) Getman et al. (200@L8) Sung et al. (2004); (19) Sung et al. (2009); (20) Muit et al. (2001); (21)
Currie et al. (2009); (22) Carpenter et al. (1997); (23) kokhal. (2002) (24) Park & Sung (2002); (25) Wang et al. (200&)) Guarcello et al.
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Table 1.Photometric magnitudes for stars with X-ray emission inNPI$24. Column 2: the identi cation numbers in Wang et al. @Z9. Column
3: the distances between xray sources and ofitifi@red counterparts.

nm @ © 4 ) (6) (7) (8 (9) (10) (11) (12) (13) (14)
dis RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)

1 1 0.81 172353.93-340850.522.79B080 21.5720.029 ;

2 2 0.48 17 2358.39 -34 08 02.4 21.952082 19.0760.022 15.180.05 13. 18 O 04 11. 93 O 03 10. 69 O 04 10. 49 O 06 10. 13 O 13

3 3 0.87 172359.16 -34 12 16.9 15.595001 14.0800.001 11.930.02 11.180.03 10.690.03

4 6 0.32 1724 03.22 -34 14 02.2 16.7&7001 14.9490.001 12.670.02 11.680.02 11.310.02 11.01 0.05 10. 96 O 07 11. 23 0 23

5 8 0.45 172405.46 -341257.5 12608 11.700.08 11.230.18

6 9 0.53 1724 05.61 -3407 09.7 9(01302 863005 8.460.02 8.350.06 8.330.12 8.270.14

7 10 0.50 172406.66-341305.1 14.67 13.320.05 12.660.12 12.310.21

8 11 0.65 172406.81 -341149.2 22. 390128 16.530.12 13.830.03 12.380.03 11.050.04 10.610.05 10.220.06 9.92 0.09

9 12 0.46 172407.66-341752.4 19.84r021 17.5280.006 14.430.04 13.040.04 12.46 0.03 12.100.05 12.040.08 11.780.25

10 13 1.29 172408.91-341211.0 18.285006 16.9710.004 15.330.05 14.540.02 14.230.06

11 14 119 172409.25-340859.4 22.900104 13.550.08 13. 48 O 17

12 15 0.77 172409.22 -341224.1 22.362172 15.780.06 12. 940 04 11.550.04 10.680.21 9.900.08 9.420.11

13 16 0.86 172412.35-341459.8 20.160027 18.5450.017 16.660.13
14 17 091 172413.14 -341146.8 19.402016 17.0570.004 13.820.02 11.66 0.02 10. 32 O 02 9. 17 O 05 9.09 O 05 8.630.08 8.290.18
15 18 0.57 172413.60-3409 21.3 16.909001 15.5280.001 13.580.02 12.67 0.02 12.340.03
16 19 0.29 172413.60 -34 16 56.7 18.590006 14.2600.001 8.330.03 6.320.05 5.330.02 4.500.15 4. 96 O 11 4.250.02 4.190.02
17 20 0.80 172413.62-341451.8 17.366002 15.6390.001 13.190.02 12.150.05 11.770.05 11.56 0.09 11.520.08
18 21 123 172413.74-340657.1 20.18058 13.760.05 11.390.04 10.240.02 9.530.03 9.540.05 9.190.05 9.210.04

19 22 057 172414.72 -341043.7 14.886001 14.1060.001 12.820.04 9.160.07 9.100.05 8.890.07 9.270.55
20 24 0.70 172415.39-340958.7 14.0:10 13.530.07

21 26 0.92 172415.78-341459.3 22. 604].48 15.660.07 14.410.11 13.740.10 13.120.10 13. 06 O 16

22 27 033 17241594-3414411 14.684 13.470.04 12.460.07 12.290.11

23 28 0.47 172416.08 -341248.6 . 14086 12.190.05 11.630.07 10. 99 O 12

24 29 051 172416.13-341526.8 21. 191068 18. 0570 Oll 14. 030 02 12.300.02 11.450.02 10.910.08 10.810.10
25 30 0.07 172416.18-341311.4 16.946001 15.7690.001 14.140.03 13.28 0.02 12.990.02
26 31 1.22 172417.45-340607.3 24.409137 22.1880.058

27 33 1.38 172418.16-341651.2 23.069.35

28 34 0.74 172418.75-34 06 36.6 21.08M36 14.050.04 12. 31 O 06 11. 55 O 04 10. 77 O 10 10. 80 O 08 11. 440 28
29 35 0.35 172418.79 -341204.8 19.98/026 17.8820.009 14.910.03 13.650.02 13.040.03 12.660.12 12.550.12

30 36 0.21 172419.60 -34 15 44.4 18.783007 16.7200.003 11.210.04 10.750.05 10.710.06 10.64 0.10
31 38 0.21 172420.25-341310.6 19.78/019 17.3280.006 14.020.03 12.550.04 11.880.04 11.110.05 10.84 0.08 10.300.20
32 40 0.49 172420.82-341027.8 22.060067 19.5880.042 14.100.14 14.110.32

33 41 0.65 172421.30-341435.7 17.801003 16.4000.003

34 43 120 172421.79 -34 08 43.1 13.706001 12.1430.001 10.310.02 9. 41 O 02 9. 07 O 02

35 44 030 172421.72-341325.4 22.180070 19.6610.052 12.110.08 11. 96 O 09

36 46 0.24 172421.82-341259.2 20.60/043 18.1100.012 15.180.04 13. 81 O 03 13.180.05 12.430.08 12.120.11

37 47 0.74 172422.05-341429.7 16.283001 14.6510.001 12.410.03 11.370.02 10.670.03 9.030.03 8.510.04 8.100.03 7.370.03
38 48 0.11 172422.95-341222.0 18.740007 16.9060.003 14.380.03 13.26 0.03 12.82 0.03 12.66 0.08 12.62 0.10

39 50 0.10 172423.47 -340942.3 18.19005 16.0790.002 13.930.03 13.070.04 12.780.04 12.290.08 12.290.08

40 51 0.46 172423.95-340815.8 18.084004 15.8290.001 13.100.02 11.820.03 11.310.03 10.950.06 10.880.08 10.480.10

41 52 0.78 172423.95-341011.8 22.597169 16.230.13 14.06 0.06 13.020.05 12.340.07 12.110.10

42 53 0.08 172424.24-341509.9 20.190028 17.8300.011 15.000.04 13.650.03 13.150.04 12.350.04 12.130.08 11.930.10 11. 47 O 12
43 55 0.76 1724 25.40 -34 19 15.8 19.265014 17.0060.005 14.400.04 13.140.05 12.550.06 12.150.11

44 57 0.28 172425.89-341143.1 21.685092 18.8640.017 13.280.07 12.490.07 11.020.07 10.270.06 9. 49 O 11 8. 69 O 55
45 59 0.47 172426.18 -34 13 41.2 23.7P1B15 19.6450.058 13.760.13

46 60 0.96 172426.20-3415 39.8 19.925021 16.8610.003 13.120.03 11. 59 O 05 10.870.03 10.46 0.07 10.450.05 10. 29 O 08 10. 20 O 12
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Table 1.continued.

o @ © 4 ) (6) (7) (® ) (10) (11) 12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)

47 62 0.81 172426.72-341150.4 21.381051 14.230.17 13.900.31

48 63 0.56 172427.29 -3409 03.2 16.094001 15.1260.001 13.880.04 12. 96 O 06 12.510.06 11.520.07 11.010.07 10.930.12

49 64 0.29 172427.30-340801.0 18.643006 16.5850.002 12.870.05 12.410.05 12.010.04 11.900.07 12.08 0.21

50 65 0.37 172427.43-341554.5 21.808085 18.9150.022 12.750.09 12.480.12 11.880.18 11.66 0.90

51 66 0.42 172427.39-341649.1 20.586032 18.0930.009 15.510.07 13.570.09 13.56 0.13

52 67 0.24 172427.43-341356.2 21.890068 18.8750.019 15.700.08 14.07 0.07 13.200.07 12.290.07 11.990.10

53 68 0.14 172427.53-341659.7 19.791016 17.7580.006 13.350.06 12.700.09 12.420.11

54 69 1.01 172427.81-341215.8 20.822042 19.1150.022 14.960.12 13.790.09 13.180.18 12.890.16

55 70 0.24 172428.09 -34 11 07.5 14.352001 13.7010.001 12.720.03 12.130.02 11.910.02 11.420.07 11.130.07 10.510.31

56 71 0.16 1724 28.50-341040.3 22.101129 19.2590.028 16.420.10 12.480.14 11.990.13

57 72 041 172428.52-341754.7 19.84/019 17.6870.006 15.070.04 13.690.04 13.020.04 11.950.06 11.650.07 11.06 0.08 10. 65 O 05

58 73 0.42 172428.59 -341144.3 22.180101 19.1240.022 16.140.07 13.910.10 13.940.22

59 74 0.16 172428.70-341211.5 20.848042 18.5940.014 15.760.06 14.24 0.05 13.520.08 12.57 0.07 12.27 0.10

60 75 0.24 172428.74-341241.5 23.091163 20.4850.078 13.120.07 13.000.20 11.640.20

61 77 0.74 172428.94-341450.0 15.86M01 9.030.03 858004 8.350.03 8.190.03 8.230.04 8.100.03 8.210.03

62 78 0.43 172429.03-341813.9 17.084001 15.2730.001 12.080.03 11.100.03 10.76 0.02

63 79 0.22 172429.14 -34 12 14.9 20.30/026 17.9820.008 15.470.05 13.990.03 13.550.04 13.16 0.07 13. 15 O 16

64 80 0.34 172429.37-341055.5 22.740108 20.5320.091 12.660.06 12.430.12

65 81 0.08 172429.56-341154.020.003025 17.9980.008 15.240.06 13. 99 O 06 13.500.07 13.020.07 12.870.11

66 82 0.44 172429.72-341336.9 22.06893 13.270.10 12.970.12

67 83 0.48 172429.80-341315.8 21.401070 18.9720.020 12.900.09 12.270.12 11.330.12

68 85 0.38 172430.32-341429.5 14.099001 13.3550.001 12.670.02 12. 25 O 02 12.230.02 12.080.05 12.150.07 12.090.16

69 88 144 172430.65-341802.019.784017 17.4360.005 13.230.05 12.88 0.09

70 89 0.04 172430.77 -341551.5 18.485004 16.5300.002 13.950.04 12.530.05 11.550.03 10.07 0.04 9.40 0.03 877003 771002

71 90 0.22 172431.01-341114.412.98/001 12.2410.001 11.500.03 11.100.03 10.87 0.03 10.68 0.05 10.650.07 10.74 0.14

72 91 0.35 172431.01-341522.3 19.663011 17.4220.005 14.590.04 13.220.03 12.680.04 12.100.05 12.050.09 11.540.11

73 93 015 172431.28-341107.5 19.80057

74 94 0.19 172431.35-341135.2 22.707136 20.1390.057 16.370.11 14. 23 O 05 13. 27 O 05 12. 29 O 07 11. 99 O 08

75 95 0.03 172431.38-3409 34.4 20.95/084 18.4480.015 13.340.06 12.24 0.04 10.640.06 10.06 0.06 9.66 0.16

76 96 1.06 172431.41-341518.7 13(r34 13.710.42 11.780.69

77 97 141 17243151-342131.1 22.269110 13.760. 11 12.520.06 11.800.07 11.480.10

78 98 0.15 172431.66 -341046.7 23.106068 19.6900.048 16.330.11 14.830.08 13.470.14 13.340.31

79 99 0.10 172431.69 -341158.5 20.449029 18.3090.011 14.950.06 13.67 0.03 12.86 0.04 11.78 0.06 11.24 0.06 10.67 0.06 984006

80 101 0.10 172432.04 -341305.2 18.882007 16.9470.003 12.600.12 12.180.06 12.100.08

81 103 0.19 1724 32.33-341538.1 22.00/029 18.7450.016 14.260.13 12.750.08 12.140.13 11.77 0.17 10. 91 O 11

82 104 0.38 172432.42-341321.2 19.72021 17.5020.005 14.770.05 13.450.07 12.940.06 12.500.05 12.57 0.09 11.490.16

83 105 0.22 172432.41-341011.7 21.582145 19.2000.030 15.980.08 14.410.05 13.590.05 12.130.05 11.810.09

84 106 0.25 172432.52-341611.3 19.920014 17.8170.007 14.890.16 13.450.16 12.780.13 12.400.10 12.240.11

85 107 0.37 1724 32.61 -341235.3 23.603293 20.1710.059 14.520.16 13.730.27

86 108 0.02 1724 32.65-341345.019.968027 17.5970.005 14.410.06 12. 85 O 05 12.060.03 11.380.05 11.210.07 10.96 0.09 10. 36 O 63

87 109 0.50 172432.70-341404.0 22.08%37 19.0200.021 16.210.11 13.770.08 13.860.15

88 110 0.13 1724 32.86 -34 09 02.5 18.69310 16.7660.003 14.250.02 13.14 0.05 12.67 0.02

89 112 0.30 1724 33.03 -34 16 54.8 19.208009 17.0090.003 14.380.04 12.910.07 12.17 0.06 11.630.08 11. 51 O 11 11. 55 O 14 11. 01 O 14

90 113 0.16 1724 33.06 -341127.8 16.18301 14.3130.001 11.990.03 10.990.02 10.61 0.02 10.310.04 10.24 0.06 10.100.08

91 114 0.22 172433.08 -341155.7 20.468029 18.2500.010 15.450.08 14.130.11 13.610.10 13.020.10 12.940.18

92 115 0.13 1724 33.25-341515.1 20.29507 17.8940.008 15.130.06 13.820.07 13.450.08 12.850.06 12.890.12

93 116 0.16 172433.28 -341029.8 19.667026 17.7080.008 16.280.12
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Table 1.continued.

@)

ID WO7 (arcsec)

@)

©)

(4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]
(J2000)  (J2000) (mag) (mag) (mag) (mag) Jmag (mag) (mag) (mag) (mag)

140

117
118
119
120
122
123
124
125
126
127
128
129
130
131
133
134
135
136
137
138
139
140
141
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
170

0.41
0.34
0.14
0.37
0.18
0.67
0.53
0.22
0.15
0.35
0.19
0.10
0.13
0.60
0.15
0.14
0.03
0.29
0.13
0.49
0.18
0.15
0.25
0.27
0.09
0.09
0.51
0.26
0.31
0.39
0.43
0.61
0.48
0.32
0.33
0.13
0.67
0.11
0.07
0.29
0.10
0.11
0.18
0.55
0.43
0.24
0.34

1724 33.37 -34 12 13.0 20.188026 17.7440.007 14.350.04 12.950.05 12.440.04 11.950.08 12.010.12 11.610.21

17 24 33.42 -34 14 23.7 19.600019 17.3430.004 14.730.05 13.480.05 12.97 0.05 12.550.06 12.56 0.10

17 24 33.41 -34 14 02.4 19.969027 17.7500.006 15.570.08 13.99 0.09 13.210.06 12.22 0.05 11.860.06 11.76 0.13

17 24 33.49 -34 13 44.7 " " 10.683 9.980.02 9.650.02 9.140.04 9.050.05 8.880.03 8.890.05
17 24 33.50 -34 13 22.1 20. OIDGJZS 17. 6010 006 14.750.04 13.490.08 12.98 0.06 12.640.05 12.69 0.09

17 24 33.57 -34 13 33.1 19.684021 17.4530.005 14.530.10 13.250.12 12.740.10 12.250.07 12.310.09

17 24 33.88 -34 11 55.1 23.160187 19.7320.039 15.030.05 12.480.03 11.310.02 10.46 0.04 10.320.06 10.050.06 9. 640 08
17 24 33.99 -34 05 50.3 20.361006 17.6590.006 13.640.12 13.220.08 12.800.08 12.730.07 12.06 0.27 11.59 0.89
17 24 34.00 -34 19 09.5 20.26925 17.7150.006 12.160.07 11.740.08 11.57 0.09

17 24 34.02 -34 13 36.9 17.30902 15.4310.001 12.620.05 11. 090 06 10.120.04 9.08 0.06 8.600.04 8.250.04 7.690.04
17 24 34.11 -34 13 40.2 20.26M36 17.9570.008 12.900.21 12.360.10

17 24 34.20 -34 14 02.2 18.90311 16.8170.003 13.970.03 12. 680 03 12.250.03 11.650.05 11.730.07 11.570.10

17 24 34.18 -34 09 54.7 18.66810 16.4460.002 13.340.05 11.770.05 10.66 0.04 9.040.06 8.450.06 7.770.10 6.470.11
17 24 34.31 -34 09 44.4 19.86030 18.0110.010 15.680.12 13.550.09 12.360.05 11.410.13

17 24 34.46 -34 12 46.6 20.06320 17.9420.007 15.060.07 13.740.08 13.17 0.07 12.690.08 12.64 0.10

17 24 34.57 -34 12 34.3 22.562109 19.8490.043 13.390.09 12.720.10

17 24 34.63 -34 08 44.5 18.20806 16.2810.002 13.840.02 12. 570 02 11.820.02 10.770.08 10.220.08 9.900.12

17 24 34.68 -34 12 26.0 19.80D17 17.6770.006 15.180.08 13.010.08 13.110.18

17 24 34.70 -34 12 15.2 20.32326 17.8170.007 14.750.07 13.230.09 12.21 0.06 10.97 0.04 10.550.10 10.28 0.07 9. 65 O 07
17 24 34.74 -34 15 24.7 21.20848 18.8610.018 15.840.09 14.460.12 13.770.09 12.720.06 12.450.08 11.970.21

17 24 34.76 -34 12 17.8 21.189D56 18.5430.013 11.840.07 11.790.16 11.070.12

17 24 34.80 -34 13 18.1 13.68901 12.3320.001 10.740.03 1009002 9.790.02 9.590.03 9.560.05 9.520.04 9.550.06
17 24 34.87 -34 15 41.6 16.96801 15.1720.001

17 24 35.40 -34 12 38.9 19.90918 17.7530.006 15.060.08 13. 640 10 12. 870 07 11. 990 07 11. 560 06 11. 190 11 11. 100 30
17 24 35.50 -34 12 34.7 21.869D58 19.1340.023 11.550.09 11.490.08 11.110.16

17 24 35.54 -34 14 23.4 19.00021 15.090.05 13. 80 O 08 13.330.05 12.460.10 12.700.11

17 24 35.92 -34 13 32.7 21.103)19 18.9270.019 15.990.09 12.720.07 12.480.09

17 24 35.93 -34 13 23.3 22.368111 19.6370.036
17 24 36.05 -34 14 00.6 “ 9.6D3 9.020.02 8.750.02 8.610.04 8.590.04 8.570.03 8.600.03
17 24 36.08 -34 12 43.5 22.36941 19.6430. 048 13.370.13 12.940.09

17 24 36.14 -34 15 22.2 19.00M07 17.0950.004 13.870.05 12. 420 05 11.630.04 10.700.06 10.380.06 10.190.05 9. 73 0 03
17 24 36.24 -34 17 51.8 19.96819 17.8390.007 .

17 24 36.46 -34 13 42.7 21.182030 18.6810.016 15.680.08 14. 240 09 13. 490 08 13. 500 13

17 24 36.48 -34 12 36.9 17.18602 15.5910.001 13.400.04 12.340.06 11.57 0.05 10.46 0.04 10.080.04 9.730.04 9. 020 05
17 24 36.64 -34 11 50.9 20.808)98 18.1400.014 15.330.06 13.800.09 13.150.07 12.150.07 11.740.12 11.520.17

17 24 36.65 -34 15 50.8 18.36M04 16.5750.002 12.770.04 12.270.05 11.860.06 11.850.07 11.670.15
17 24 36.65 -34 19 59.2 21.66®75 14.670.16 14.020.19
17 24 36.71 -34 12 01.9 20.96360 18.6640.023 13.680.10 13.500.20

17 24 36.73 -34 12 28.3 21.302057 18.8390.023 16.020.11 14. 640 11

17 24 36.77 -34 13 33.7 19.304€17 17.2620.004 14.580.05 13.190.09 12.62 0.07 12. 330 09 12. 300 09 11. 830 22

17 24 36.76 -34 11 45.5 19.50930 17.2330.007 14.530.06 13.140.07 12.740.06 12.290.05 12.170.09 12.09 0.22

17 24 37.13 -34 12 25.9 19.90922 17.5420.007 14.450.06 13.070.08 12.380.06 12.160.09 11.740.11

17 24 37.18 -34 12 23.6 21.10067 18.7670.021 12.290.12 11.930.11 11.440.14

1724 37.54 -341034.1 21.00a45 15.920.15 14. 040 08 13.180.08

17 24 37.57 -34 14 47.9 20.20035 17.8840.008 15.090.07 13.640.10 12.950.07 12.52 0.08 12. 380 11

17 24 37.65 -34 11 41.5 19.50430 17.1010.005 14.400.04 13.160.04 12.650.04 12.270.04 12.130.09 11.920.21

17 24 37.73 -34 15 24.2 20.28920 17.1420.004 14.620.03 13.060.02 12.180.02 10.630.04 10.190.04 9.68 0.04 8. 750 03
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Table 1.continued.

@)

ID WO7 (arcsec)

@)

©)

(4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

171
172
173
174
175
176
177
178
179
180
181
182
185
186
187
188
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

0.53
0.27
0.22
0.38
0.43
0.05
0.46
0.55
0.30
0.15
0.23
0.51
0.31
0.21
0.56
0.09
0.65
0.22
0.29
0.39
0.27
0.21
0.17
0.11
0.27
0.41
0.32
0.29
0.27
0.18
0.69
0.39
0.36
0.30
0.64
0.22
0.09
0.41
0.47
0.28
0.54
0.67
0.21
0.11
0.34
0.18
0.27

(J2000) _ (J2000) (mag) (mag) (mag) (mag) Jmag (mag) (mag) (mag) (mag)
1724 37.80 -34 08 07.8 16.121001 14.3920.001 12.280.03 11.570.04 10.97 0.04

17 24 37.76 -34 12 14.9 22.661186 19.5380.043

17 24 37.79 -34 12 02.0 19.30314 17.1050.005 14.400.03 13. OOO 02 12. 420 02 11. 870 07 11. 850 09

17 24 37.83 -34 12 33.4 22.561186 19.8200.056 14.370.15

17 24 37.92 -34 13 21.8 19.781025 17.5580.006 14.920.08 13. 450 09 12.930.07 11.920.06 11.710.08 11. 400 12 10. 340 10
17 24 37.94 -34 10 23.9 21.606126 19.1500.050 "

17 24 38.02 -34 17 52.3 19.96919 17.7150.006 13.610.12 13.650.25

17 24 38.14 -34 12 42.1 20.40038 18.0870.011 15.060.11 12.590.13 12.730.12

17 24 38.19 -34 14 20.5 16.96602 15.2380.001 13.040.03 11.980.04 11.280.03

17 24 38.28 -34 11 22.4 19.701039 17.6000.009 15.060.02 13.590.02 12.850.02 12.170.06 11. 81 O 11

17 24 38.38 -34 11 15.4 20.309163 18.1550.014 15.250.06 13.950.05 13.430.04 12.800.09 12.880.17

17 24 38.57 -34 09 59.6 21.50424

17 24 38.68 -34 10 43.2 17.40M11 15.6310.004 13.110.03 11. 720 04 10. 710 03 9. 280 04 8. 750 06 8. 160 07

17 24 38.72 -34 12 08.5 19.10011 17.0910.005 14.310.08 12.910.11

17 24 38.76 -34 12 28.9 20.12%27 18.0030.023 15.290.08 13.86 0.07 13.28 0.07 13. 220 17 12. 700 12

17 24 38.74 -34 12 03.0 16.406301 14.5820.001 12.190.04 11.100.05 10.550.04 10.27 0.06 10.06 0.08 9.750.08 9. 690 08
17 24 38.75 -34 17 09.3 20.082021 17.6330.006 14.590.06 13.230.10 12.200.09 12.280.10 12.500.31

17 24 38.80 -34 13 08.6 18.669D09 16.7860.004 14.280.02 12.990.02 12.520.02 11.980.04 11.910.08 12.000.25

17 24 38.87 -341041.3 20.708312

17 24 38.89 -34 14 05.4 20.686(M18 18.4990.019 .
17 24 38.92 -34 14 58.9 . 8086 8.520.04 8.360.05 8.310.05 8.290.04 8.300.03
17 24 38.93 -34 12 03.0 20. 895)55 18.6690. 023

17 24 38.99 -34 12 20.8 17.60M03 15.6710.001 13.200.04 12. 010 10 11. 500 04 11. 160 05 11. 140 07 11. 180 08

17 24 39.03 -34 10 07.8 20.206127 17.7670.024 14.440.04 12.940.02 12.020.02 10.650.05 10.250.06 9.700.11

17 24 39.08 -34 12 09.0 20.60M46 18.8010.026 13.640.12 13.88 0.30

17 24 39.29 -34 09 39.5 19.86387 17.5570.017 14.730.04 13. 450 02 12.950.02

17 24 39.39 -34 11 29.3 21.009167 18.6440.023 15.670.08 14.320.09 13.710.09 13.270.11

17 24 39.44 -34 12 01.3 19.88826 17.7810.011 14.880.07 13.530.07 12.890.07 12.290.06 12.320.16 11. 930 21

17 24 39.44 -34 14 46.7 20.70344 18.2910.015 14.360.10 13.850.08 13.250.07 13.26 0.09

17 24 39.52 -34 13 18.2 17.821004 15.9150.002 13.450.04 12.280.04 11.810.03 11.350.07 11.500.10 11.300.11

17 24 39.53 -34 19 40.0 17.08002 15.3630.001 12.770.03 11.750.04 11.290.02 11.06 0.08 10.83 0.05 10.790.08 10.860.11
17 24 39.62 -34 14 57.3 20.406M35 18.0040.011

17 24 39.61 -34 16 33.2 19.36609 17.5100.007

1724 39.71 -34 12 19.1 19.48818 17.2730.005 14.590.06 13. 270 08 12. 660 05 12. 210 08 12. 220 09

17 24 39.68 -34 13 47.9 22.203987 19.4900.048 15.760.06 14.140.04 13.370.06 12.120.07 11.970.12 11.360.12

17 24 39.83 -34 13 37.2 19.101014 17.0330.005 14.320.03 13.04 0.03 12.570.04 12.200.05 12.110.07 11.620.14

17 24 39.82 -34 09 06.6 22.60338 19.3330.087 14.750.04 12.660.02 11.26 0.02 9.43 0.07 8.96 0.08

17 24 39.87 -34 13 09.7 20.12M33 17.7490.010 14.950.08 12.450.08 12.430.12

17 24 39.87 -34 14 11.5 21.08928 18.4820.019 15.300.04 13.990.04 13.470.04 12.970.07 12.870.13

17 24 40.07 -34 14 20.5 20.26913 17.8460.011 15.020.04 13.720.04 13.200.05 12.66 0.06 12.730.09 12.68 0.28

17 24 40.07 -34 17 12.9 20.080921 17.9260.008 14.910.06 13.530.07 12.650.05 11.200.05 10.720.05 10.400.05 9.93 0.04
17 24 40.15 -34 17 35.2 22.7R1065 20.4780.074 13.120.08 12.64 0.10 12.07 0.17

17 24 40.17 -34 14 41.1 15.50301 14.6840.001 13.610.04 13. 07 O 08 12.830.09 12.310.06 12.480.08

17 24 40.16 -34 16 49.6 18.809D06 16.9920.003 14.540.07 13.310.09 12.800.07 12.580.06 12.410.11

17 24 40.21 -34 11 02.9 19.66487 17.5330.011 14.770.04 13.430.09 12.830.09 12.300.16

17 24 40.26 -34 12 10.4 19.50)19 17.2980.007 14.190.14 12.450.07 11.980.08 11.890.16

17 24 40.29 -34 11 25.9 19.905119 17.5800.012 14.480.04 13.030.09 12.450.05 11.710.05 11.340.09 10.870.16
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Table 1.continued.

o @ © 4 ) (6) (7) (® ) (10) (11) 12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]
ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)

188 221 0.12 17 24 40.32 -34 11 54.9 19.46944 17.3700.010
189 223 0.04 17 24 40.45 -34 15 03.3 20.904€53 18.7010.022
190 224 0.24 17 24 40.47 -34 11 54.5 20.06076 17.8050.014
191 225 0.39 1724 40.49 -341206.7 12.88901 11.6830.001 10.050.03 945003 914002 904006 898005 896004 891005
192 226 0.20 17 24 40.56 -34 13 35.4 17.404€03 15.6750.002 13.420.04 12.330.06 11.890.05 11.580.06 11.520.08 11.66 0.10

193 227 0.28 17 24 40.69 -34 14 04.1 20.70652 18.5150.020 15.700.06 14.500.10 13.750.09 13.450.13

194 228 0.38 17 24 40.67 -34 11 57.4 22.303123 19.2240.053

195 229 0.11 1724 40.69 -34 11 21.6 21.180192 18.7430.034

12.920.08 12.450.07 11.870.06 12.150.22 11.960.17

17 24 40.73 -34 05 34.7 18.767005 16.8600.003 14.370.05 13.120.07

12.000.10 11.890.09

196 230 0.49
197 231 0.39 1724 40.79 -34 15 18.6 20.984€55 18.7000.021 15.740.08 14.290.04 13.380.08 13.240.11
198 232 0.33 1724 40.91 -34 1500.4 17.80903 16.1800.002 13.700.06 12.56 0.07 11.700.05 11.590.09

199 233 0.05 1724 40.94 -34 11 04.2 20.501203 18.5520.029 15.160.31

200 234 0.31 17 2440.98 -3411 26.3 22.080L47 19.2490.054

201 235 0.43 172440.99 -341317.6 21.904105 19.2690.042 15.750.08 14. OO O 07 13. 07 O 04 12. 02 O 09 11. 90 O 11 11. 20 O 12 10.52 O 16
202 236 0.25 172441.01-341221.8 18.481007 16.4050.003 13.700.06 12.320.10 11.550.05 10.440.09 9.74 0.08 9.030.05 7.890.04
203 238 0.24 17244112 -341134.9 20.200150 18.1470.020 15.230.08 13.890.11 13.020.08 13.26 0.19

204 239 0.22 172441.13-341117.3 21.46392 18.7630.034

205 240 0.26 172441.13 -3413 34.8 18.70310 16.7530.004 13.930.04 12. 70 O 05
206 241 0.21 172441.21-341111.2 19.886105 17.9250.016 14.990.05 13.470.02 12.750.04
207 242 0.17 172441.22 -341143.4 22.202169 18.9020.039

208 243 0.26 1724 41.25-341138.8 16.767004 14.9310.001 12.470.03 11. 32 O 05 10. 740 04 10. 42 O 11 10. 36 O 17 10. 46 O 11
209 244 0.47 172441.29 -3408 59.0 21.40853 18.7200.050 16.080.08 14.650.04 14.18 0.09
210 245 1.11 172441.34-341132.3

211 246 0.95 172441.33-341140.8 19.70D82

212 247 0.27 172441.32-341611.9 18.56904 16.7190.003

213 248 0.26 172441.34 -341216.0 19.68921 17.6920.010 14.640.07 13. 25 O 12 12. 70 O 07 12. 27 O 09 12. 140 15

214 249 0.30 172441.41-341219.3 19.36616 17.2830.005

215 250 0.15 172441.46 -341156.1 19.50M48 17.4880.011 12. 330 09 12. 27 O 19

216 251 0.19 1724 41.48 -341358.2 19.62619 17.2400.006 14.180.04 12. 72 O 04 11.810.03 10.580.03 10.090.05 9.66 0.04 8. 85 O 03
217 252 0.29 17244151 -341148.3 19.80866 17.5010.011 14.310.05 12.880.04 12.21 0.03

218 253 0.35 1724 41.54 -341033.3 21.00873 18.6800.057 16.610.16 14.730.06 14.690.23 13.090.13

219 254 0.21 17244153 -341224.3 19.70M22 17.5770.009

220 255 1.30 172441.50-341158.8 20.96D290

221 256 0.11 172441.61-341131.0 22.786270 19.6150.077

222 257 0.14 172441.62-341148.2 20.08075 17.7130.013 14.310.06 12. 88 0 04 12. 21 0 03 11. 20 0 05 10. 76 0 10 10. 43 0 06
223 258 0.27 172441.64 -341250.3 19.20M14 17.3500.007 14.380.02 12.860.02 11.890.02 11.000.05 10.44 0.03 10.220.06 9.77 0.05
224 259 0.55 172441.66 -341457.5 21.26974 18.8800.025 15.820.11 13.370.11 13.270.12

225 260 0.34 172441.73 -3412 04.5 22.381190 19.6930.081

226 261 0.28 172441.75-341130.0 18.184€22 16.2970.004 13.880.03 12. 71 0 04 12. 26 0 04 11. 71 0 09 11. 52 0 16

227 262 0.35 172441.74 -341157.5 20.98@71 18.5120.028
228 263 0.68 172441.82-341118.8 20.4058.73 18.3370.023
229 265 0.04 172441.84-341150.3 22.30211 19.7200.085
230 266 0.49 172441.88-341141.1 19.908066 17.7940.014 14.760.16 13. 240 11 12. 50 O 06 11. 77 O 09 11. 67 O 15

231 268 1.06 172441.82-341111.3 19.7G®85

232 269 0.99 172441.88-3419 36.6 18.492005 16.5230.002 12.890.09 12.460.06 12.340.05 12.16 0.06 12.140.28

233 270 0.62 1724 41.95-341158.5 14.76M01 13.3070.001 11.220.03 10.46 0.03 10.050.03 9.86 0.05 9.78 0.07 9.720.07
234 271 0.08 172441.94 -341552.0 20.182019 18.4380.013 13.220.04 11.240.04 10.440.03 9.800.03 9.780.05 9.610.04 9.510.04

11.930.05 11.990.08 12.310.31

13213 12.980.21

11.230.07 10.650.23
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Table 1.continued.

o @ © 4 ) (6) (7) (® ) (10) (11) 12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)

235 272 0.24 1724 41.95-341226.7 21.484113 18.7570.026 .

236 273 0.23 1724 41.95-34 11 50.2 20.993.78 18.7340.033 13. 190 09 13. 170 14

237 274 1.04 1724 41.99 -34 11 54.5 24.002896 20.1500.124

238 275 0.10 1724 42.01 -341105.6 19.784881

239 276 0.29 172442.03-341109.7 20.40239

240 277 0.12 1724 42.03 -3411 18.6 20.96284 18.7060.033

241 278 0.38 1724 42.03 -34 15 04.2 20.18626 18.0130.011 15. 210 06 13. 88 O 06 13. 35 O 05 12. 75 O 07 12. 65 O 09

242 279 0.27 1724 42.07 -34 11 36.9 20.386L05 18.1450.020 13.930.14 13.090.12 13.090.29

243 280 0.27 172442.12 -34 14 35.6 20.70846 18.2750.015 15.600.37 13.830.27 12.730.12 11.340.04 10.900.06 10.370.06 9. 58 O 03

244 281 0.20 1724 42.12 -3411 46.8 22.607197 19.6670.080

245 282 0.94 172442.07-341134.2 21.69093

246 284 0.09 17 2442.15-341155.9 19.702060 17.7390.014 12. 660 17 12. 15 O 22

247 285 0.21 172442.17 -34 16 23.2 19.101007 17.0970.004 14.580.05 13. 36 O 10 12.990.08 12.630.06 12.600.10 12.190.20

248 286 0.37 172442.20-34 12 09.7 20.40445 18.1050.015 16.010.19 14.16 0.09 13.870.17 12.730.08 12.740.17

249 287 0.82 172442.24-341556.7 19.80014 17.8290.007 14.650.06 13.220.10 12.400.05 11.66 0.05 11.100.06 10.700.05 9. 85 O 03

250 288 0.37 1724 42.24 -3412 30.9 20.38990 17.9400.021 14.840.05 13.510.06 12.940.06 12.210.09 12.26 0.10

251 290 0.23 172442.30-341128.3 17.204€09 15.4390.002 13.080.02 12.020.04 11.570.06 11.250.06 11.130.08

252 291 0.11 172442.29 -34 13 01.9 20.207037 17.8380.011 14.590.03 13.220.05 12.57 0.04 11.97 0.05 12.000.10 11.69 0.15

253 293 0.76 172442.31-341322.2 14.76®01 9.290.03 8.770.05 8.470.02 8.340.15 8.160.05 8.060.03 8.09 0.03

254 294 0.21 1724 42.32 -341123.4 14.80M01 13.6300.001 11.380.07 10.300.02 10.830.06 10.720.13

255 296 0.37 1724 42.36 -34 14 49.5 21.60822 19.0450.030 14.490.07 12.840.08 12.08 0.06 11.210.05 10.96 0.05 10.69 0.06 10. 18 O 04

256 298 0.11 172442.44 -341131.2 21.764111 18.9710.042 12.260.10 11.650.12 10.730.27

257 300 0.46 17244252 -341715.0 18.305904 16.6500.003

258 301 0.30 17244251 -341132.7 23.562151 20.0950.118 12.710.12 12.46 0.18

259 302 0.09 17244252 -3411 35.8 22.50241 19.4200.063

260 303 0.35 17244255 -341113.2 18.582032 16.5620.005

261 306 0.20 17244253 -341439.2 17.827003 16.1300.002 13. 850 07 12. 79 O 12

262 307 0.39 17244251-341151.8 20.20435 12.880.13 12.730.23

263 308 0.37 17244258 -341202.8 21.18487 18.5080.027 12.690.15 12.56 0.27

264 309 0.20 172442.68-341102.8 19.36860

265 310 0.55 172442.74 -34 12 24.7 20.909D72 18.2550.016 13.740.09 11. 750 08 11. 49 O 12 10. 80 O 10

266 311 0.31 172442.74-341021.2 19.70947

267 312 0.29 172442.88-340911.9 15.382001 13.2730.001 10.660.02 9. 73 O 03 9. 23 O 02 8.91 O 05 8.86 O 09

268 313 0.44 172442.93-341152.6 19.786859 17.6320.012

269 315 0.21 17 2443.00 -34 11 54.2 18.98M27 16.7490.005

270 317 0.23 1724 43.07 -341151.3 20.7064125 18.8480.038

271 318 0.51 172443.11 -34 12 30.4 20.30893 19.0730.034 15.130.15 13. 80 0 12 13. 35 0 08 12. 78 0 06 12. 71 0 11

272 319 0.23 172443.12-341216.2 17.20602 15.3610.001 13.190.02 12.040.02 11.490.03 11.180.07 11.130.08 10.930.11

273 320 0.31 172443.18 -34 11 53.7 19.901067 17.7150.013

274 321 0.63 172443.19 -34 16 42.8 18.58605 16.7700.003 14.640.06 13. 440 09 13. 12 0 06 12. 78 0 05 12. 62 0 09

275 322 0.25 172443.19-341111.9 18.282028 16.3910.004 13.600.02 12.200.02 11.57 0.03

276 323 0.36 17 2443.19 -341203.8 19.64878

277 325 0.95 172443.29 -341203.2 21.20474 21.5670.081

278 326 0.07 172443.24-341217.8 19.00312 17.1250.006 12. 570 17

279 328 0.29 1724 43.26 -3412 35.9 16.76803 14.8910.001 12.400.07 11. 33 O 02 10.850.02 10.54 0.05 10.450.05 10. 38 O 05

280 330 0.37 172443.28-341329.2 21.101083 18.6200.023 15.490.07 13.98 0.07 12.630.08 12.640.10

281 331 0.14 172443.29 -341244.0 8.402 8.000.06 7.690.02 7.540.07 7.500.04 7.500.03 748002
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Table 1.continued.

@)

ID WO7 (arcsec)

@)

©)

(4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]
(J2000)  (J2000) (mag) (mag) (mag) (mag) Jmag (mag) (mag) (mag) (mag)

282
283
284
285
286
287
288
289
290
201
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328

332
335
337
339
340
342
343
344
345
348
349
350
351
352
353
355
357
358
359
362
363
364
367
369
370
372
374
376
377
378
379
380
381
382
383
384
386
387
388
389
392
393
394
395
396
397
399

0.31
0.18
0.22
0.18
1.16
0.37
0.63
0.18
0.25
0.35
0.64
0.36
0.49
0.38
0.25
0.35
0.05
0.30
0.40
1.01
0.76
0.25
0.83
0.47
0.17
0.22
0.08
0.15
0.26
0.29
0.23
0.23
0.43
0.59
0.27
1.49
0.27
0.22
0.95
0.11
1.01
0.41
0.16
0.37
0.24
0.14
0.18

1724 43.27 -34 11 42.1 12.988)01 11.7070.001 10.000.05 9.310.06 8.970.05 8.780.05 8.700.05 8.66 0.03
17 24 43.36 -34 11 37.1 18.681021 16.5920.005 11.810.08 11.900.09 10.930.23
17 24 43.41 -34 12 02.2 20.902091 18.8030.036

17 24 43.41 -34 08 45.4 22.26043 17.8330.007 12.860.02 10. 950 02 9. 90 O 02 9.16 O 11 8.86 O 19

17 24 43.49 -34 11 45.9 22.008113 19.3630.060

17 24 43.50 -34 13 28.7 21.00M76 18.5690.022 15.750.08 14. 42 O 07 13.030.08 12.970.15

17 24 43.51 -34 09 15.4 21.104170 19.1420.074 16.030.14 14.430.12

17 24 43.50 -34 11 57.1 " " 6.003 6.180.04 5.890.02 561005 607006 553002 547002
17 24 43.51 -34 12 40.3 20. 981)40 18.2470. 028 11.310.08 10.900.10

17 24 43.55 -34 12 27.8 18.68018 16.6030.006 11.450.05 11.430.09 11.080.13

1724 43.49 -341204.4 20.10870

17 24 43.57 -34 15 40.4 19.66416 17.4740.007 15.000.04 13. 75 O 05 13. 27 O 05 12. 92 O 05 12. 95 O 10

17 24 43.61 -34 11 50.2 19.782057 17.5540.014

17 24 43.59 -34 12 38.5 21.401066 19.0020.033

17 24 43.61 -34 09 43.0 21.406226 18.8940.059 14.710.15 13. 36 O 12 12.270.07
17 24 43.63 -34 09 02.9 24.0098B61 20.3900.231
17 24 43.68 -34 11 49.6 19.28136 12.350.16 12.070.17

17 24 43.71 -34 11 12.9 20.80(®65 19.2970.057 14.320.12 13.530.12

17 24 43.73 -34 11 39.3 20.628109 17.5140.011

17 24 43.74 -34 18 12.5 16.66(M01 15.0830.001 13.040.03 12. 210 03 11. 840 02 11. 650 04 11. 560 06 11. 450 08 11. 590 11
17 24 43.81 -34 11 53.7 . 100705 9.620.14 8.320.04 5.320.06
17 24 43.77 -34 11 54.1 19. 400)44 17.6330. 012

1724 43.73 -34 11 52.1 22.009117 19.4550.065

17 24 43.88 -34 12 16.2 21.80317

17 24 43.89 -34 13 10.9 19.721023 17.6150.009 14.850.05 13. 300 05 12. 530 05 11. 530 05 11. 180 05 10. 780 06 10. 310 09
17 24 43.90 -34 11 39.4 17.60008 16.4960.004

17 24 43.92 -34 11 04.0 19.508.83

17 24 43.94 -34 12 29.4 20.68953 18.5260.036 15.690.08 14. 110 07 13. 480 10 12. 290 06 11. 900 09 11. 200 27

17 24 43.96 -34 12 16.8 21.26455 18.6690.024 16.000.13 13.400.19 12.410.12 11.480.08 11.08 0.11 10.600.07

11.470.09 11.110.08 9.790.07 8.600.05

17 24 43.96 -34 11 32.1 20.601206 18.1930.021 12.770.11 12.640.17
17 24 43.97 -34 11 45.8 19.66053 17.4700.011 12. 950 2512.300.42 11.910.06 11.480.11 10.950.09
17 24 44.01 -34 09 51.0 20.7@5158 18.7780.053 15.280.14

17 24 44.03 -34 12 09.8 21.384103 19.0630.037 11. 570 07 11. 11 O 11 10. 73 O 07 9.16 .C.)..OS
17 24 44.05 -34 13 24.4 22.38203 13.300.09 13.510.32

17 24 44.04 -34 12 03.2 18.787009 16.5990.005 11.600.10 11.450.26
17 24 44.20 -34 14 59.8 10@D2 9.500.02 9.230.02
17 24 44.11 -34 10 07.6 20.72207 18.5570.051 14.260.24 13.28 0.26 12.000.16

17 24 44.15 -34 11 38.0 21.4680L17 18.9760.042

17 24 44.20 -34 11 52.3 22.206250 20.1560.299

17 24 44.15 -34 13 06.8 20.884€61 18.4840.020 15.660.07 13. 540 05 12. 430 06 11. 720 05 11. 590 08 11. 670 17
17 24 44.23 -34 11 55.2 19.8a®94

17 24 44.19 -34 13 30.1 19.888)24 17.4300.007 14.690.12 12.470.12 12.310.11

17 24 44.19 -34 11 51.0 18.60021 16.4330.006 12.480.44 11.280.13 11.190.33 10.7él0.13
17 24 44.25 -34 11 56.4 15.66001 17.9300.023

17 24 44.28 -34 12 03.8 18.80310 16.8930.009
17 24 44.37 -34 12 40.5 17.204€04 15.4970.002 13.160.04 12. 040 05 11. 640 04 11. 240 04 11. 190 05 10. 960 09
17 24 44.39 -34 10 39.9 17.90317 16.0060.005 12.990.14 11.930.13 10.97 0.09
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Table 1.continued.

1 @ O (4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)
329 400 0.26 1724 44.40 -341150.7 21.90M91 18.4430.036 .

330 401 1.01 172444.38-341158.5 15.0001 13.0480.001 8.450.08 786007 737003 696007 634006 591003 539002
331 402 0.30 1724 44.43 -3414 40.5 19.802019 17.6680.008

332 403 0.58 172444.48 -341210.3 20.16337 17.8090.015 12.900.10 12.890.24

333 404 0.12 1724 44.45-341147.2 17.967010 15.9280.004 11.410.04 10. 28 O 04 9.46 0.03

334 405 0.78 172444.43-341201.8 " 7083 7.350.16

335 406 0.35 172444.49 -3411 48.4 15.36301 13.6820. 001 11.410.04 10.280.04 9.46 0.03 822005 770006 728003 687003
336 408 0.78 172444.43-341201.8 " . 7.083 7.350.16
337 409 0.92 17244452 -341611.9 22. 801)72 19.9960. 065 13.480.09 12.090.06 11.680.08 11.200.10 10.750.06
338 411 0.29 1724 44.57 -3412 36.4 21.309.05 18.8080.040 13.570.10 12.040.08 11.690.11 10.860.14

339 412 0.28 1724 44.66 -34 12 47.5 19.861028 17.3820.011 14.610.07 13.200.12 12.67 0.11 12.08 0.07 12.070.09 11.650.14

340 414 0.21 17 24 44.65 -34 12 05.1 18.60609 16.3400.005

341 415 0.10 1724 44.64 -34 11 00.9 14.701001 13.5050.001 11.700.05 11. 050 08 10. 710 08 10. 280 10 9.36 O 15 7.93 O 12

342 416 0.39 1724 44.68 -34 11 19.5 20.409.68 18.0490.026 16.300.23 14.290.27 15.410.76

343 417 0.55 1724 44.75 -34 11 40.0 21.58357 19.0020.062

344 419 0.14 1724 44.72 -34 08 41.6 20.08D52 17.5940.006 15.060.02 13. 90 O 02 13. 340 02 12. 83 O 13 12. 27 O 18

345 420 0.20 172444.74-341202.8 78D4 7.280.03 6.970.02 7.060.05 6.870.07 6.760.03 680002
346 421 051 172444.77 -340942.7 20.00453

347 422 0.36 172444.78 -341210.7 21.96889 19.1250.049

348 423 0.30 1724 44.80-34 17 32.2 20.401031 18.3720.014

349 425 0.26 1724 44.80 -34 16 36.4 20.502047 17.6800.007 14.730.05 13. 12 O 05 12. 240 04 10. 85 O 04 10. 20 O 05 9.59 O 03 8.50 O 03
350 428 0.11 1724 44.95-3411 23.5 17.38909 15.6000.003 11.400.03 10.710.06 10.290.04

351 429 0.17 17244494 -341144.9 21.18278 14.400.17 13.150.10
352 430 0.23 1724 44.95 -341314.0 19.76M22 17.4130.007 12.850.10 11.160.05 10.600.05 10.180.06 9.33 0.05
353 432 0.20 1724 45.02 -34 11 58.4 19.76026 17.5600.007

354 433 0.96 1724 45.06 -34 11 24.3 14.36(M01 13.1610.001 11.400.03 10. 71 O 06 10. 29 O 04 10. 02 O 18

355 434 0.29 1724 45.08 -34 12 34.6 18.80820 16.8080.006 14.240.02 12.940.02 12.390.04 11.960.08 11.92 0.09

356 435 0.36 172445.11 -341129.3 21.564132 19.1860.073

357 436 0.12 1724 45.13 -34 10 07.9 20.5858157 17.5250.017 13.790.02 11. 97 O 02 11. 19 O 02 10. 60 O 14

358 437 0.42 1724 45.13 -3414 01.4 20.501042 18.0810.012

359 439 0.23 1724 45.20 -34 12 54.6 17.407003 15.5980.001 13.270.03 12. 06 O 03 11. 40 O 03 10. 75 O 08 10. 81 O 08 10. 56 O 09

360 440 0.30 1724 45.24 -341058.2 19.80H98 17.7900.020 14.540.21 13.070.16 11.130.14 10.650.25

361 441 0.44 172445.23-341951.8 21.56345 13.990.10

362 442 0.14 1724 45.23 -341050.7 19.181050 17.0730.013 13.920.20

363 444 0.28 1724 45.29 -34 09 53.2 19.801075 17.7710.019 15.300.07 13.850.05 13. 88 0 25

364 446 0.35 172445.32 -341219.2 21.702D68 18.9860.043 14.930.06 12.890.06 11.530.04 10.490.05 9. 88 O 05 9. 37 O 04 8.73 O 06
365 447 0.70 1724 45.35 -3417 48.6 24.568194 20.5590.100 14.410.10 14.090.33

366 448 0.27 1724 45.39-341212.6 18.881011 16.8410.006 14.130.06 13. 16 O 05 12.620.05 12.190.06 11.990.16 11.510.27
367 449 0.45 172445.41 -341309.8 20.76%56 18.3210.016 15.370.06 13.890.19 13.200.14 12.220.05 11.76 0.09 11.400.11 10.420.15
368 450 0.38 172445.44 -341123.3 19.706290 17.7610.020

369 451 0.11 1724 45.43 -3414 32.9 18.901012 16.7960.003 11. 1% 07 11. 25 O 08 10. 67 O 07 9.84 O 06
370 452 0.33 1724 45.50-341147.8 20.401097 17.8550.022 14.940.08 13. 49 0 09 12.920.14 12.510.06 12.290.20

371 453 0.23 1724 45.50 -34 09 38.9 20.3R3107 17.8770.020

372 454 0.25 1724 45.50 -34 11 29.8 20.80249 18.1320.028 15.350.09 12.950.04 11.270.07 9.690.11 9.720.14
373 456 0.37 17 24 45.56 -34 15 04.1 20.20437 18.0460.011 11.460.05 11.08 0.06 10.610.07 9.90 0.06
374 457 0.47 17 24 45.60 -34 14 00.0 21.10074 17.8970.010 14.720.08 13. 19 0 09 12.350.05 11.520.06 11.240.07 10.820.06

375 458 0.10 1724 45.63 -34 11 34.4 23.088151 19.8410.135 13.090.15
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Table 1.continued.

o @ © 4 ) (6) (7) (® ) (10) (11) 12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)

376 459 0.34 1724 45.69 -34 12 46.5 23.10475 20.5890.146 . .

377 460 0.16 17 2445.70 -341410.3 21.887053 18.7840.023 15.720.13 13. 080 09 12. 82 O 12

378 461 0.41 1724 45.78 -3411 07.0 20.401162 19.2970.081 13.360.15 12.29 0.15 10.88 0.08

379 462 0.31 172445.79 -341121.7 20.020L11 17.8660.022 12.090.21

380 463 0.38 172445.79 -341302.5 21.30047 19.3620.042 16.240.11 12.660.06 12.170.12 11. 86 O 13 11. 60 O 23

381 464 0.22 17 2445.80-340939.9 " 8.8D3 8.230.03 7.950.03 7.710.07 7.700.09

382 466 0.14 172445.84 -341131.4 20.104131 17.7870. 025 13.710.02 12.410.02 11.670.08 11.68 0.26

383 467 0.26 17 2445.87 -341124.2 18.88329 16.7410.008 13.960.02 12.570.06 11.980.02 11.160.11

384 468 0.34 1724 45.85-341454.8 18.18304 16.0670.002 12.420.03 11.29 0.04 10.820.03 10.44 0.04 10.44 0.05 10. 35 O 06 10. 29 O 06

385 469 0.28 172445.93 -341241.2 22.06293 19.0630.046 14.350.12 13.290.07 13.390.17

386 470 0.67 1724 46.01 -34 14 49.7 19.908)22 18.0320.011 13.440.05 12.67 0.09 12.07 0.05 11.320.07 10.99 0.08 10.530.08 10. 05 O 05

387 471 0.22 1724 46.02 -34 14 07.6 18.18M05 16.0300.002 13.110.04 11.480.04 10.67 0.04 10.190.09 10.340.10 9.96 0.06 10.130.05

388 472 0.26 17 24 46.04 -34 09 42.3 18.081013 15.8900.003

389 473 0.23 17 24 46.04 -34 10 44.8 19.88861 17.8990.027

390 474 0.21 1724 46.17 -341127.4 21.887133 19.6420.115

391 475 0.66 1724 46.26 -341143.4 21.404116 18.3620.036 15.580.06 11.830.14 11.470.14 11.26 0.23

392 476 0.24 1724 46.24 -34 12 30.8 18.887020 16.7370.006 13.690.05 12.340.08 11.510.07

393 477 0.50 1724 46.39 -34 14 16.3 22.864131 19.7940.060 16.560.15 14.890.12 13.240.09 12.730.10

394 479 0.23 172446.43-341232.4 21.50102

395 480 0.29 1724 46.49 -341256.3 19.686820 17.6870.009 14.650.04 13. 32 O 02 12. 740 03 12. 25 O 05 12. 08 O 07 11. 61 O 09

396 481 0.45 1724 46.48 -341158.7 22.108214 18.9760.064 13.820.18

397 482 0.35 1724 46.51 -34 14 42.0 21.462018 20.1490.078 16.030.11 14. 48 O 15 13.520.09 12.16 0.05 11.800.07 11. 39 O 08 10. 86 O 18

398 483 0.40 1724 46.58 -341201.5 21.180138 18.4280.039

399 484 0.28 1724 46.57 -34 12 40.8 17.301005 15.4440.002 12.780.04 11. 47 O 04 10. 87 O 03

400 485 0.26 1724 46.58 -341242.4 19.682017 17.1370.009 12.780.04 11.47 0.04 10.87 0.04 10.360.09 9. 90 O 11 9. 47 O 06 9.07 O 05

401 487 0.43 1724 46.64 -34 13 35.1 22.389122 19.4850.048 16.270.10 13.780.08 13.440.15

402 488 0.41 1724 46.61 -340955.9 21.19(13

403 489 0.26 17 24 46.61 -34 06 45.2 12.50M01 12.0680.001 11.220.02 10. 87 O 02 10. 77 O 02 10. 73 O 04 10. 67 O 06 10. 72 O 06

404 490 0.31 1724 46.63 -34 13 30.4 20.682049 17.8940.011 14.810.06 13.230.08 12.47 0.05 11.250.05 10.800.06 10.320.06 9.69 0.05

405 491 0.23 1724 46.68 -34 12 00.5 19.40847 17.3090.016 12.320.04 11.710.08 11.560.11

406 493 0.21 1724 46.70 -34 12 33.6 18.18910 16.1060.003 13.260.05 11.900.11 10.900.06 10.750.09 10.57 0.07

407 494 0.42 172446.75-341235.5 22.481133 19.0740.051

408 495 0.32 1724 46.76 -34 12 40.0 19.604941 17.5910.013 12. 470 11

409 496 0.23 1724 46.80 -34 1519.4 19.56815 17.4960.007 14.860.14 13. 61 O 11 13.180.05 12.77 0.05 12.840.10 12. 32 O 22

410 497 0.94 1724 46.93 -34 12 32.7 21.90892 17.5580.013

411 498 0.27 1724 46.91 -34 11 06.8 19.9683116 17.7760.021

412 499 0.37 1724 47.02 -3412 31.9 18.00909 16.0120.004 13.000.10 10.100.07 9.790.06 9.36 0.04 8.98 0.05

413 500 0.56 172447.05-341304.3 21.68863 19.2540.039 13.740.07 11.720.06 11.360.07 10.850.08 10.200.05

414 501 0.29 1724 47.03 -34 1358.3 23.581075 20.6930.040

415 503 0.21 1724 47.11 -3412 23.4 21.10288 18.6980.036 15.690.07 14. 12 0 10 13. 42 0 08 12. 73 0 10 12. 60 0 10

416 504 1.32 172447.13-341053.1 19.76450 14.410.24 13.320.25 11.920.13

417 505 0.23 1724 47.13 -34 08 25.0 20.20M22 17.5800.005 14.840.04 13.530.02 12.830.02 11.980.08 11. 540 09

418 506 0.27 172447.12 -341541.2 15.80201 14.1280.001 12.000.03 11.090.09 10.600.06 10.190.08 9.890.06 9.77 0.05 9. 04 O 03

419 507 0.20 1724 47.19 -34 11 29.9 20.90%78 18.7870.053 16.090.13

420 508 0.21 1724 47.24 -3412 33.4 18.186910 16.3190.004 13.260.04 11.290.03

421 509 0.93 172447.33-341101.4 19.90959

422 511 0.21 1724 47.33 -34 10 30.3 18.76030 17.3520.015
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Table 1.continued.

@)

ID WO7 (arcsec)

@)

©)

(4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469

512
513
514
515
516
517
518
519
520
522
523
524
525
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561

0.32
0.04
0.20
0.37
0.31
0.18
0.38
0.13
0.89
0.48
0.38
0.25
0.19
0.44
0.42
0.10
0.47
0.37
0.24
0.35
0.23
0.24
0.50
0.22
1.17
0.53
1.18
0.44
0.56
0.31
0.45
0.35
0.35
0.34
0.27
0.20
0.53
0.54
0.12
0.80
0.06
0.23
0.38
0.59
0.62
0.30
0.35

(J2000) _ (J2000) (mag) (mag) (mag) (mag) Jmag (mag) (mag) (mag) (mag)
1724 47.36 -34 15 41.8 19.86819 17.6290.007 . 11.380.12 11.840.22 11.460.11 .

17 24 47.39 -34 08 56.9 " 130005

1724 47.41 -34 12 41.4 16. 161)02 14.3380. 001 12.040. 03 10.930.06 10.46 0.03 10.16 0.06 10. 100 05 9. 940 05 10. 000 05
17 24 47.46 -34 12 00.4 18.08014 16.0320.004 13.240.03 11.890.04 11.230.03

17 24 47.50 -34 13 54.9 19.48615 17.1350.005 13.880.04 12.56 0.05 11.990.04 11.450.06 11. 200 08 10. 990 08 10. 570 14
17 24 47.55 -34 15 07.2 13.96M01 12.6000.001 10.740.04 9.99 0.06 9.530.10 9.550.08 9.570.19
17 24 47.56 -34 15 16.9 21.18%70 18.6800.022

17 24 47.58 -34 10 48.6 17.88815 15.4860.003 12.340.05 10. 870 05 10. 170 04 9.47 O 07 9.25 O 14

17 24 47.56 -34 10 20.9 22.68310 19.3930.094

1724 47.74 -34 18 16.5 21.28959 18.8000.019 13.540.23 13.430.16

1724 47.77 -34 15 04.1 19.50815 17.2680.005

17 24 47.82 -34 14 51.0 21.00M55 18.5190.017 15.040.06 13. 520 06 12. 900 05 11. 710 07 11. 400 09 10. 680 13

1724 47.83 -34 11 01.8 19.60346 17.7710.016
1724 47.91 -341516.9 " . 9.6®3 875005 842002 829004 819004 820003 8.210.03
1724 47.94 -34 13 25.2 21. 069)67 18.8850. 026 16.070.14 13.810.10 13.560.18

17 24 47.95 -34 10 45.7 20.061104 17.6850.019 14.610.10 13.230.09 12.600.07 12.290.20

17 24 47.97 -34 17 35.8 13.06601 12.0400.001 10.530.03 9.840.03 9.590.02 9.510.03 9.450.04 9. 39 O 04 9.370.03
17 24 47.97 -34 11 04.3 19.786M51 17.5950.013 14.010.16 12.890.15 11.820.11

17 24 48.01 -34 12 18.8 21.706107 18.7470.031 15.510.11 13.830.13 12.800.09

17 24 48.16 -34 10 53.0 21.204800 18.5420.042 15.360.30 14.350.24

17 24 48.13 -34 13 50.1 22.502086 19.2710.035 15.820.08 13.150.09 12.77 0.08

17 24 48.16 -34 13 00.6 21.28364 18.9620.028 13.420.09 13.520.15

17 24 48.16 -34 15 47.6 19.36912 17.2880.005 14.400.03 13. 060 06 12.430.04 11.490.04 11.190.06 11.120.08 10. 710 07
17 24 48.37 -34 12 16.8 22.10088 18.7180.030 15.520.07 12.870.14 12.720.18

17 24 48.32 -34 17 07.6 17.70803 15.9190.001 13.500.06 12.300.11 11.150.08 11.180.11 11.170.11 10. 810 12
17 24 48.49 -34 17 43.9 " " 8.0®H3 8.300.07 8.030.02 7.910.04 7.870.04 7.860.03 7.830.02
17 24 48.47 -34 14 41.5 22. 801)71 19.8470. 068

17 24 48.50 -34 10 53.7 20.0a367

17 24 48.70 -34 12 39.0 20.68276
17 24 48.74 -34 18 02.3 20.6036 18.6870.017 13.090.09 12.220.07 11.430.07 11.370.08 11.030.09 10.880.15
17 24 48.85 -34 09 21.9 21.003168 18.7110.037 15.870.13

17 24 48.95 -34 15 35.9 22.60853 20.2970.072 15.510.05 14.010.06 13. 290 06 12. 210 08 11. 730 09 11. 310 10 10. 660 17
17 24 48.96 -34 09 24.9 19.86229 16.020.12

17 24 48.96 -34 14 54.1 20.80046 18.3180.014 10.900.18

17 24 48.96 -34 13 50.9 19.002010 16.9050.004 14.140.06 12. 83 O 08 12. 28 O 06

17 24 48.95 -34 10 59.3 20.30203

17 24 49.00 -34 14 02.3 24.782191 20.8940.042 14.560.07 13.310.05 11. 330 16

17 24 49.05 -34 15 20.6 20.50D36 17.9450.010 10.430.06 10.190.07 9.850.06 9. 14 O 07
17 24 49.06 -34 12 32.8 21.78D55 19.1250.044 15.990.14 13.700.13 13.910.32

1724 49.15 -34 14 26.4 . 13016 12.380.10 11.330.17 11.06 0.13

17 24 49.17 -34 14 55.3 20. 398)31 17.6770. 008 14.320.06 12.680.06 11.730.04 10.490.18

17 24 49.25 -34 11 25.0 18.68819 16.3560.004 13.310.02 11.880.04 11.26 0.03 10.650.05 10.510.08 10.340.13

17 24 49.26 -34 15 19.2 19.60918 17.2330.005 10.260.06 9.730.05 9.310.04 8.690.04
17 24 49.31 -34 13 20.2 20.60948 18.1950.013 15.230.08 14. 000 06 13.470.08 12.860.06 12.900.11

17 24 49.27 -34 16 48.8 20.06022 17.6640.007 14.820.09 13.300.11 12.76 0.09 12.040.05 11.980.08 11.900.16

17 24 49.46 -34 13 53.0 21.709112 19.1620.032 15.460.11 13.640.09 12.57 0.05 11.370.11 10.850.10

17 24 49.46 -34 12 29.1 19.308024 17.2540.008 14.370.07 13.040.09 12.470.06 11.970.06 11.970.10 11.760.16
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Table 1.continued.

o @ © 4 ) (6) (7) (® ) (10) (11) 12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)

470 562 0.12 1724 49.49 -341521.8 22.30846 19.3150.035 13.850.11 13.140.30

471 563 0.44 1724 49.52 -341201.4 21.96265 18.8030.041 12.810.11 12.890.18

472 564 0.37 1724 49.59 -34 12 32.1 20.88497 18.2980.021 12.340.07 12.510.14

473 565 0.39 1724 49.66 -34 15 27.9 18.70808 16.5150.003 11.640.06 11.210.04 11.16 0.07 11.090.08

474 566 0.54 172449.71-341114.8 20.92376 11.700.09 10.680.33 9.750.33

475 567 0.15 1724 49.79 -34 1558.9 19.20811 17.0390.004 14. 380 07 12. 96 O 08 12.190.05 10.750.04 10.330.04 10.050.05 9.48 0.04

476 568 0.23 1724 49.79 -3409 00.4 19.18232 17.4630.012 15.650.04 14.50 0.06

477 569 0.60 172449.87 -341455.4 " 1049 8.86 0.23

478 570 0.22 1724 49.85-341210.9 21. 1(D0167 18.5730. 026

479 571 0.75 1724 49.85 -34 11 36.3 20.600L30 18.1510.023 14.840.02 13. 43 O 02 12. 88 O 02 12. 27 O 06 12. 38 O 14

480 572 0.20 17 2450.00 -34 1555.9 20.902045 18.7370.019 13.430.08 13.270.10

481 573 0.52 172450.05-341213.516.30802 14.8180.001 12.860.05 12. 07 O 04 11.730.04 11.450.07 11.300.06

482 574 0.84 17 2450.07 -34 15 14.3 21.08956 18.3400.017 15.790.07 12.340.06 12.030.10 11. 26 O 08

483 576 0.33 172450.09 -34 10 30.0 22.008245 19.0560.059 15.900.11 14.490.12

484 577 0.28 17 2450.16 -34 12 43.7 17.204€04 15.2020.001 12.540.04 11.300.06 10.790.04 10. 39 O 03 10. 19 O 04 9.98 O 05 9.61 O 05

485 578 0.42 17 2450.33 -341246.9 19.38925 17.1020.007 14.170.04 12.700.05 12.07 0.04 11.150.05 10.64 0.07 10.100.05 9.52 0.05

486 579 0.25 172450.41-341112.519.261033 17.3810.011 14.500.13 13.36 0.13 12.740.11

487 580 1.09 172450.41 -341654.7 22.70852 19.4440.036 16.120.12 14.540.09 12.700.05 12.620.15 11.740.23 11.730.13

488 581 0.15 17 2450.48 -34 1543.6 22.20337 19.2700.032 15.840.08 14.330.07 13.510.05 12.24 0.05 11.790.07 11.27 0.08 10.830.07

489 582 0.52 17 2450.57 -341255.6 19.30813 16.9400.004 13.960.05 12.430.05 11.690.03 10.94 0.08 10.69 0.06 10.190.06 9.88 0.07

490 583 0.44 172450.73 -341055.1 21.466368 19.2590.063 14.840.09

491 584 0.87 17 2450.73 -34 15 30.1 20.802045 18.0790.011 15.140.07 13.680.09 13.26 0.09 12. 73 O 06 12. 72 O 11

492 585 0.17 17 2450.74 -341307.4 19.60817 17.3910.006 12.730.07 12.16 0.11 12.11 0.09

493 588 0.93 172451.12 -3417 25.7 20.56836 18.2520.012 14.000.05 12.270.07 11.860.08 11.450.09 10. 60 O 06

494 589 0.11 172451.17 -341201.4 15.4Q7001 14.1350.001 12.130.03 11.480.03 11.150.04 11.020.08 10.980.12 10.56 0.16

495 590 0.47 172451.26 -341059.8 20.42243 14.820.11 13.910.16

496 591 0.65 172451.35-3416 15.0 22.90963 19.6810.045 13.440.08 13. 13 O 10

497 593 0.40 17 2451.41 -341455.2 20.50M34 18.0410.011 15.050.07 13. 66 O 08 13.06 0.06 12.660.15

498 594 0.36 172451.55-341324.8 22.534.84

499 596 0.36 172451.78 -341047.0 16.10603 14.4280.001 12.210.03 11. 25 O 04 10. 78 O 03

500 597 0.25 17 2451.83 -341100.1 20.00970 17.7540.016 14.810.03 13.250.02 12.620.02 11.28 0.05 10. 66 O 08 9. 92 O 09

501 598 0.26 172451.91 -34 13 31.6 23.387140 20.1750.085 15.570.06 13.550.03 12.490.03 11.570.11 11.230.09 10.330.19

502 599 0.15 172451.96 -34 15 13.2 20.20%27 17.9770.010 15.110.06 13.780.07 13.200.06 12.840.08 12.740.12

503 600 0.62 172451.95-341658.9 15.02201 14.1790.001 13.260.03 12.800.05 12.650.05 12.61 0.06 12.54 0.08 12.54 0.28

504 601 0.42 17 2452.06-340920.9 21.166199 18.6240.035 15.760.06 14.250.05 13.740.06

505 602 0.62 172452.17 -341114.3 22.36(B35 19.5920.111 15.310.14 14.190.17

506 603 0.21 1724 52.35-341023.8 22.386L05 19.5280.067

507 604 0.41 17 2452.44 -34 14 54.2 21.00862 18.9340.024 15.880.10 14. 57 O 10 13. 540 10 13. 50 O 15

508 605 0.46 17 2452.44-341514.0 22.802111 19.5400.043 16.280.11 14.730.13 12.440.05 12.150.10 11.720.11 10. 840 07

509 606 0.32 172452.46-341307.0 21.68090 13.310.20 13.310.21

510 607 0.74 172452.41 -3417 27.6 21.10m48 13.540.05 12. 39 O 06 11.880.05 11.450.10 11.450.08 11.380.07 11. 77 O 17

511 608 0.22 17 2452.58 -3411 04.0 21.194168 18.7670.031 16.240.13 14.830.09

512 610 0.23 172453.06 -34 12 23.0 22.187069 19.2850.042

513 611 0.40 1724 53.05 -34 15 38.5 20.88950 18.2460.012 15.170.04 13. 75 0 05 13. 10 0 05 12. 21 0 05 11. 97 0 07 11. 57 0 08 11.69 0 31

514 612 0.40 17 2453.10 -34 15 26.0 16.508)01 14.5410.001 11.990.03 10.850.04 10.360.03 9.96 0.05 9.96 0.05 9.720.05 9.58 0.05

515 613 0.61 17 2453.11 -34 16 09.2 16.50M01 14.9690.001 13.000.03 12.250.05 11.880.04 11.56 0.04 11.540.06 11.500.09 11.740.85

516 614 0.27 172453.15-341417.3 110821 11.240.07 11.180.71
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Table 1.continued.

@)

ID WO7 (arcsec)

@)

©)

(4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563

615
616
617
619
620
621
622
623
624
625
627
629
630
631
632
633
634
636
637
638
639
640
642
643
644
645
646
647
648
649
650
652
653
654
655
657
658
660
661
662
663
664
665
666
667
668
669

1.11
0.53
0.39
0.31
0.14
0.20
0.43
0.24
1.01
0.60
0.40
0.74
0.10
0.18
0.56
0.20
0.30
0.08
0.39
0.16
0.30
0.80
0.39
0.09
0.20
0.73
0.11
0.06
1.13
0.33
0.17
0.35
0.84
0.44
0.12
0.38
0.78
0.58
0.99
0.17
0.27
0.38
0.22
0.44
0.65
0.44
0.23

(J2000)  (J2000) (mag) (mag) (mag) (mag) Jmag (mag) (mag) (mag) (mag)
1724 53.27 -34 12 07.4 18.90913 17.0320.005 . 13.310.05 13.000.11 13.08 0.20

17 24 53.18 -34 13 36.6 " 14@33 12.970.05 11.980.07 11.62 0.07

17 24 53.25 -34 14 52.8 21. 4(1)5331 18.6910. 020 15.170.06 13.76 0.07 13.050.06 11.76 0.06 11.07 0.07 10.63 0.06 10. 020 10
17 24 53.43 -34 15 51.4 22.00945 18.9150.023 15.710.07 14.070.11 13.440.12 12.96 0.11 12.860.15 11.980.20

17 24 53.49 -34 10 56.2 20.704€87 18.3460.021 14.760.09 12.96 0.09 11.850.05 10.680.07 10.610.10 10.410.11

17 24 53.55 -34 12 01.6 21.60044 19.0920.041 16.200.12

17 24 53.65 -34 12 22.1 21.002085 18.3740.018 14.730.07 13.150.10 12. 300 08 11. 950 13 11. 790 16

17 24 53.63 -34 12 15.3 19.06M14 16.6170.004 13.620.04 12.290.07 11.810.05 11.450.08 11.410.10

17 24 53.69 -34 16 04.4 22.08948 19.9130.014 15.600.08 13.98 0.05 13.14 0.05 12.06 0.05 11.66 0.07 11.08 0.07 10. 450 07
17 24 53.73 -34 16 51.5 17.964003 16.0070.002 13.680.04 12.63 0.05 12.230.04 11.900.05 11.900.06 11.750.09

17 24 53.79 -34 14 39.4 19.18911 16.9510.004 13.680.08 11.610.09 10.550.05 9.97 0.06 10.030.05 9.69 0.05 9.920.09
17 24 53.89 -34 13 55.0 110905 11.02 0.06 10.320.08 9.730.22
17 24 54.01 -34 12 35.1 22.488)96 19.3300. 051 15.300. 08 11.450.10 11.010.10 10.570.10

17 24 54.12 -34 10 36.2 19.6Q2938 17.4400.009 14.770.08 13.510.06 12.980.05 12.740.10 12.810.21

1724 54.27 -34 13 48.4 . 1362 13.070.15

17 24 54.27 -34 14 57.6 20. 090)23 17.8510. 009 15.050. 07 13.320. 09 12.130.05

17 24 54.33 -34 12 09.6 22.605L03 19.2790.042 14.930.08 13.020.09 12.06 0.07 10.71 0.06 10. 090 06 9. 430 08 8. 850 66
17 24 54.56 -34 09 52.2 19.76934 17.4270.008 14.780.02 13.410.02 13.020.02 12.000.20 11.640.34

17 24 54.64 -34 12 46.4 22.28074 19.6360.059

17 24 54.84 -34 12 58.9 20.20031 17.7870.009 13.070.04 12.410.04 11.910.05 11.790.09

17 24 54.91 -34 11 23.9 21.982052 19.0440.040 15.530.09 14.300.08 13.47 0.06 12.230.08 11.720.07

17 24 54.97 -34 19 03.8 20.96M47 18.3240.011 15.220.04 13.610.04 12.980.04 12.530.04 12.430.08 11.500.15

17 24 55.10 -34 16 25.9 21.7@028 13.530.04 10.980.03 9.750.02 8.860.03 8.96 0.03 8.600.02 8.620.02
17 24 55.09 -34 11 11.7 14.166001 12.3460.001 10.090.02 9.29 0.03 8.870.02 8.620.03 8.56 0.04 8.490.06

17 24 55.13 -34 14 42.2 22.46M82 20.0220.066 13.720.09 13.140.13

17 24 55.23 -34 15 26.1 22.36976 19.7130.014 13.850.12

17 24 55.24 -34 10 10.3 - 120622

17 24 55.49 -34 15 21.6 20. 302[)32 17.5640. 007 14.210. 07 12.680. 09 11.980.07 11.580.07 11.46 0.07 11. 330 07

17 24 55.51 -34 14 50.9 22.367095 18.9060.024 15.820.12 14.520.09 13.600.09 13.46 0.09

17 24 55.55 -34 16 31.7 18.504005 16.5250.002 13.860.04 12.57 0.04 12.06 0.04 11.700.05 11.650.07 11.360.09 11. 960 18
17 24 55.61 -34 12 46.1 21.00892 18.3010.017 14.980.06 13.440.09 12.81 0.05 12.310.07 12.000.20

17 24 55.82 -34 12 39.7 22.60394 19.5140.043 14.950.14 13.370.14 12.650.10 11.720.08 11.450.10

17 24 55.83 -34 16 34.2 21.28%66 18.8970.022 15.890.08 14.590.06 13.790.05 13.950.18 13.730.18

17 24 55.87 -34 12 34.4 15.36801 13.2720.001 10.640.03 9.340.02 8.390.03 6.780.04 6.010.05 5.210.02 460002
17 24 56.12 -34 12 43.1 23.08M77 20.1600.076 .

17 24 56.42 -34 12 33.2 23.502184 21.1720.061 12.760.09 12.050.29

17 24 56.48 -34 06 05.6 21.00853 19.8010.047

17 24 56.64 -34 09 59.9 23.687125 20.1490.062

17 24 56.74 -34 17 27.6 17.282002 15.4170.001 12.930.03 11. 850 05 11. 330 04 10. 880 04 10. 710 06 10. 480 05 10. 220 04
17 24 56.88 -34 07 23.1 21.76455 14.220.11 13.370.22

17 24 56.91 -34 16 44.9 18.961008 16.9340.004 14.060.04 12. 700 05 12.130.05 11.780.04 11.680.10 11.800.10

17 24 57.01 -34 16 52.0 21.30975 18.8320.021

17 24 57.03 -34 11 44.3 23.486218 20.0030.052 16.090.08 14. 530 04 13. 630 05 12. 940 09 12. 770 12

17 24 57.04 -34 13 54.2 15.62%01 14.6650.001 13.500.03 12.790.02 12.590.02 12.500.11 12.660.11

17 24 57.09 -34 09 17.5 21.56082 18.6780.016 15.670.06 14.240.03 13.890.04 13.220.10 13.340.31

17 24 57.37 -34 16 02.1 23.084152 19.5730.043 15.390.08 13.490.08 12.690.06 12.030.08 12.000.12 11.860.13

17 24 57.51 -34 10 39.8 21.461080
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Table 1.continued.

1 @ O (4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14)

RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]
ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)
564 670 0.44 17 2457.81-341000.8 12(®33 11.800.08 11.850.09
565 671 0.40 172457.85 -341032.9 24.203109 21.7790. 085 11.970.06 11.490.10

566 672 0.26 17 2457.89 -3412 04.2 18.30805 15.6550.001 12.160.03 10. 83 O 02 10.260.02 9.830.03 9.740.04 9.56 0.05

567 673 0.17 17 2457.94 -34 10 25.6 21.50982 19.3140.029

568 678 0.68 172458.69 -3412 32.7 22.200065 19.5810.045

569 679 0.96 172458.82 -34 16 46.3 23.58867 19.8250.052
570 680 0.28 17 2458.84 -341518.8 19.70D18 17.4230.006 14.010.04 12. 51 O 04 11. 72 O 03 10. 50 O 04 9.91 O 04 9.430.04 8.560.03
571 681 0.31 172458.94 -341025.0 20.82217 15.870.07 13.740.06 12.740.05 11.91 0.07 11.56 0.06

572 682 0.20 17 2458.94 -3417 22.7 20.60940 18.5600.016 15.360.06 13.900.08 13.210.07 12.500.05 12.490.13

573 683 150 17245891 -341704.4 l16a@14 13.860.09 14.100.25

574 684 1.31 172458.96-341249.9 1214 11.090.09

575 685 0.03 172458.98 -34 11 58.1 18.52806 16.6970. 003 14.380. 09 13.440. 10 12.910.10 12.830.06 12.720.18

576 688 1.47 172458.97 -34 06 28.2 19.56313 18.0200.009 13.480.04 11.850.06 11.480.08
577 689 0.66 172459.13 -341647.5 18.681006 16.9160.004 14.040.03 12.350.04 11.210.03 9.950.07 9.570.07 9.280.05 8.96 0.04
578 690 0.35 172459.41-341326.1 . 142923 13.040.16 12.58 0.08 12.440.12

579 691 0.68 172459.64 -341716.1 24. 7041.87 20.5370. 023 15.160.08 13.190.21 12.310.14 11.700.04 11.700.06 11. 81 O 17

580 692 0.08 172459.75-34 09 58.8 23.104165 20.2340.068

581 693 0.41 172459.85-341303.3 20.20@56 14.880.04 12. 65 0 03 11. 62 0 03 10. 89 0 06 10. 71 0 14

582 694 0.08 172459.86-341611.0 15.50901 13.7750.001 11.090.03 9.440.03 8.140.03 6.870.05 6.250.05 5.56 0.02 481002
583 695 0.61 172500.03-341132.4 21.16867

584 696 1.20 17 2459.99 -341758.0 22.461091 14, 140 13 13. 91 O 27

585 697 0.47 172500.30 -34 17 12.7 21.402078 18.8590.019 14.320.06 12.810.07 12.450.09 12. 4;{0 30 11. 83 O 24
586 698 0.30 172500.48 -341411.1 21.202085 19.1720.032 16.480.10 15.28 0.08 14.340.12 14.16 0.29

587 699 1.29 17 2500.44 -34 10 18.4 23.004153 19.9710.054 15.630.08 13.890.05 12.970.04 12.030.06 12.180.12 11.250.20
588 700 0.46 17 2500.82 -34 13 53.3 23.967306 19.9500.064 15.520.07 13.46 0.07 12.390.05 11.56 0.08 11.180.09 10.830.12

589 702 0.20 172501.11-341404.5 " 120789 12.300.12

590 703 0.51 172501.19 -3417 35.9 20. 108)23 17.8000. 008 15.080. 04 13.66 0. 06 13.190.03 12.420.06 12.130.07 11.76 0.10 11. 37 O 12
591 705 0.56 172501.55-341119.2 22.601141 19.5920.047 14.220.16 14.280.31

592 707 0.34 172501.69 -341651.6 18.789D07 16.7860.003 13.970.05 12. 75 O 07 12.290.05 12.000.05 11.940.08 11.700.11

593 708 0.93 172501.88 -3413455 21.72381 13.380.11 13.480.17

594 709 0.59 172502.14-341019.8 21.70981 16.970.18 14. 66 O 05 13.720.05 12.780.15 12.610.17

595 711 0.57 172502.32 -34 06 26.5 19.086M09 17.5320.006 15.420.06 14.430.07 13.040.09 12.510.11

596 712 0.20 17 2502.40 -34 13 13.2 21.96668 18.6950.020 14.600.04 12.86 0.05 12.000.04 10.86 0.05 10.400.06 10.190.11

597 714 0.46 17 2502.58 -34 16 28.3 21.98®M40 18.9510.025 13.000.12 13.010.15

598 715 0.59 17 2502.64 -34 11 36.6 24.48344 20.0940.059 16.300.12 14. 45 O 10 13.710.08 13.320.10 13.340.29
599 716 0.49 172502.82-3409 27.522.581097 19.6840.011 16.680.13
600 718 0.03 17 2503.17 -34 08 49.6 15.30301 14.5360.001 13.630.02 13.100.02 12. 97 O 02 12. 71 O 05 12. 65 O 10

601 719 0.34 172503.22 -34 16 25.1 23.502185 20.6260.029 13.780.09 13.550.20

602 721 0.55 172503.33-341245.0 23.10281

603 722 0.22 17 2503.41 -341552.0 19.56916 17.4860.007 14.160.04 12. 30 0 03 11. 58 0 02 10. 93 0 07 10. 940 07 10. 81 0 07 10.99 0 06
604 723 058 172503.57-341824.4 " 140389 14.240.29

605 724 0.95 17 25083.52-34 09 49.4 23. 29]180 19.1450. 025 14.910. 04 13.320. 05 12.56 0.04 12.060.10 12.020.12

606 725 0.76 17 2503.87 -34 11 37.9 19.209D15 17.2530.006 15.020.04 13.860.04 13.470.05 13.120.12 13.020.15

607 726 0.88 172504.09 -341147.2 20.6Q9D55 18.0810.012 14.770.05 13.120.07 12.400.05 11.840.12 11.96 0.09

608 727 0.70 17 2504.65-340459.3 22.491158

609 729 0.28 17 2505.57 -34 15 06.5 20.801057 18.3890.016 15.460.08 14. 09 0 09 13. 35 0 07 12. 15 0 07 11. 66 0 07 11. 05 0 07 10.97 0 10
610 730 0.21 17 2505.56 -34 19 19.8 19.20M12 16.9870.003 14.060.04 12.790.06 12.280.04 11.900.05 11.750.06 11.900.13
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Table 1.continued.

o @ © 4 ) (6) (7) (® ) (10) (11) 12) (13) (14)
RA DEC R | J H Ks [3.6] [4.5] [5.8] [8.0]

ID WO7 (arcsec) (J2000) (J2000) (mag) (mag) (mag) (mag) Imag (mag) (mag) (mag) (mag)

611 733 0.24 17 2506.86 -34 11 28.3 23.563109 19.7780.044 13.620.10

612 735 0.59 17 2507.48 -34 14 20.2 19.58322 17.6330.008 12.120.06 11. 840 08 11. 33 O 08 11. 67 O 33

613 738 0.25 17 2507.58 -34 06 09.1 18.26305 16.4760.003 14.460.03 13. 47 O 04 13.040.06 12.740.07 12.610.10

614 739 0.27 172507.63 -341219.4 19.70924 17.7710.009 15.280.05 14.26 0.05 13.440.12 13.280.25

615 741 0.73 17 2507.89 -34 13 14.0 20.301039 18.1950.013 15.400.08 13.97 0.07 13.16 0.07

616 742 0.55 172507.92-341109.4 20.02®55

617 745 0.26 17 2508.76 -34 11 24.5 13.10901 11.9640.001 10.620.03 10. 140 03 9. 90 O 03 9.85 O 09 9.72 O 08

618 747 0.30 172508.85-341112.8 11.54®01 7.040.02 6.530.06 5.860.02 5.410.05 4.930.02 4.640.02

619 748 0.46 172509.05-341121.3 " 110893

620 749 051 172509.20 -34 11 09.2 20. 70(1)57 18.6180. 007

621 750 1.20 17 2509.84 -34 08 20.8 19.06313 17.2180.005 14.820.04 13. 77 O 03 13. 28 O 04 12. 67 O 12 12. 71 O 16

622 751 1.31 172509.92 -341051.3 21.20D87 18.6140.016 15.990.07 14.670.06 14.390.11 13.770.14

623 752 0.41 172509.91 -341551.6 15.50001 14.4970.001 13.340.03 12.540.05 12.300.05 11.830.06 12.140.13 11. 97 O 14
624 754 0.75 17251117 -341111.2 19.902027 18.0440.009

625 755 0.41 172511.35-341359.0 18.80810 17.4280.007 15. 600 06 14. 60 O 06 13. 730 07 13. 140 16
626 756 0.69 172511.45-341213.6 20.5802040 17.9630.008 14.900.05 13.450.11 12.730.12 12.520.10 12.430.14
627 757 1.28 172511.52-340520.1 21.16472 18.9720.007 15.460.06 12.760.08 12.380.14

628 758 0.59 172511.63-3409 33.4 13.001001 12.1230.001 11.050.03 10.390.02 10.200.02 10.130.05 10.17 0.06

629 759 1.07 172511.65-341256.0 19.781026 17.3980.007 14.840.06 13.250.04 12.300.04 10.950.05 10.370.05 9. 74 O 07 8. 47 O 08
630 760 0.21 172511.80-341836.7 15.787001 14.6550.001 13.270.03 12.52 0.02 12.28 0.02 12.07 0.05 12.020.07 11.940.12

631 763 0.65 172511.97 -340538.2 21.68482 13.390.05 12.290.04 11.620.04 11.440.06 11.350.11

632 764 0.27 172513.03 -341525.0 19.00011 16.9160.004 14.480.07 13.200.07 12.690.06 12.140.05 12.11 0.07 12.000.26
633 765 0.27 17 2513.43 -341755.8 13.70801 12.8640.001 11.890.03 11.330.02 11.170.02 11.110.04 11.020.06 10.94 0.07 10.740.07
634 767 0.41 172514.28 -34 16 38.8 19.284€09 17.3750.004 14.880.07 13.61 0.03 13.050.04 12.400.07 12.080.10 11.770.12 11.06 0.08
635 768 0.26 17 2515.89 -341207.4 18.98910 16.8130.003 14.090.04 12.730.02 12.170.03 11.670.09 11.620.11

636 770 0.54 172516.80-341211.7 18.40806 16.8020.003 13.320.07 12.590.05 11.460.10 11.180.08

637 771 0.05 172516.94 -34 14 03.5 20.66875 18.4890.014 15.450.08 13.990.12 13.270.06 12.56 0.07 12.390.12 11.58 0.14 10. 43 O 25
638 772 1.46 17 2518.39 -34 15 38.8 21.90045 19.3250.030 13.980.10 13.640.24

639 773 0.49 172518.81-341457.3 . 6.692 641004 6.390.03 6.680.05 6.410.05 6.350.02 636002
640 774 0.60 17 2518.85-341154.4 20.261032 18.2460. 010 14.130.14 12.720.12

641 775 0.80 172519.29 -341357.0 130893 12.600.08 11. 320 11

642 777 0.35 172522.24 -341618.6 22.981127 19.8270. 042 15.080.17 14.240.25

643 778 0.15 172523.77 -34 17 55.3 16.961001 15.6900.001 14.290.04 13. 46 O 07 13.200.07 12.750.10 12.640.14
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Table 3. Stellar parameters for X-ray emissing stars with specyrad in PISMIS 24. Column 2: the identi cation numbers in \Waat al. (2007)

1) @ (3) (4) G ® O ©
RA DEC A, mass age
ID W07 (J2000) (J2000) Spt (magM() (Myr)
3 3 172359.16-341216.9 G5 4.369 2.938 1.4
4 6 172403.22-341402.2 G5 5508 2.665 1.9
9 12 17 24 07.66 -34 17 52.4 K5 6.440 0.862 0.6
15 18 1724 13.60-340921.3 K2 3.661 1.540 1.1
16 19 1724 13.60-341656.7 M9 7.492
18 21 172413.74-340657.1 M9 19.531 ...
19 22 172414.72-341043.7 F8 1.798 1.664 8.1
25 30 172416.18-341311.4 K2 2.634 1.475 2.9
29 35 172418.79-341204.8 K7 4.607 0.666 1.4
30 36 172419.60-341544.4 K3 5.746 1.271 0.9
31 38 172420.25-341310.6 K5 6.793 0.834 0.3
35 44 172421.72-341325.4 M2 4.402 0.408 4.7
36 46 172421.82-341259.2 M1 4.919 0.428 0.5
37 47 1724 22.05-341429.7 G5 4.620 2.565 2.1
38 48 172422.95-341222.0 K5 4.635 0.890 0.9
39 50 172423.47-340942.3 M3 2.423 0.292 0.1
40 51 172423.95-340815.8 K3 6.377 1.373 0.2
43 55 17 2425.40 -341915.8 K3 6.579 1.268 0.7
49 64 172427.30-340801.0 K5 5.493 0.828 0.3
74 94 1724 31.35-341135.2 M0 5.762 0.681 14.0
78 98 17 2431.66 -341046.7 M4 6.930 ...
80 101 172432.04-341305.2 K4 5,131 1.115 1.2
88 110 1724 32.86-340902.5 K4 5.216 1.094 0.9
89 112 1724 33.03-341654.8 K4 6.238 1.081 0.6
92 115 1724 33.25-341515.1 MO 5.095 0.477 0.5
100 124 1724 33.88-341155.1 M5 6.513 ...
101 125 17 24 33.99 -340550.3 K7 7.002 0.514 0.1
108 133 1724 34.46 -34 12 46.6 K7 4.855 0.655 1.3
110 135 17 24 34.63 -34 08 44.5 K3 5.331 1.269 0.6
113 138 1724 34.74 -34 15 24.7 M1 4.467 0.512 2.7
127 156 17 24 36.48 -34 12 36.9 G9 4.315 2.031 2.8
129 158 17 24 36.65 -34 1550.8 K3 4.907 1.283 1.2
134 163 17 24 36.76 -34 11 45,5 K7 5.515 0.533 0.2
135 164 1724 37.13-341225.9 K7 5.766 0.547 0.3
142 172 17 24 37.76 -34 12 14.9 M2 6.675 0.400 0.8
144 174 1724 37.83 -34 12 33.4 M2 5.238 0.417 3.6
151 181 17 24 38.38-341115.4 MO 4.319 0.548 1.4
154 186 1724 38.72-341208.5 K3 5.661 1.294 1.5
157 190 17 24 38.75-34 17 09.3 K7 5.864 0.550 0.3
160 193 1724 38.89 -34 14 05.4 K7 4.934
164 197 17 24 39.03 -341007.8 M7 1.953 ...
166 199 17 24 39.29 -34 09 39.5 K7 5.629 0.554 0.3
170 203 17 24 39.52 -341318.2 K3 5.249 1.285 0.4
171 204 1724 39.53 -341940.0 G5 5.153 2.225 3.1
173 206 17 24 39.61 -34 16 33.2 K3 5.140 1.291 4.3
174 207 1724 39.71 -341219.1 K5 6.064 0.855 0.5
175 208 17 24 39.68 -34 1347.9 M3 4.920 0.337 1.6
179 212 1724 39.87 -341411.5 M1 5.166 0.450 0.8
181 214 17 24 40.07 -34 17 12.9 K7 4.852 0.653 1.2
186 219 17 24 40.26 -34 12 10.4 MO 4.407 0.451 0.3
188 221 17 24 40.32-341154.9 K7 4.759 0.581 0.5
189 223 17 24 40.45 -34 1503.3 K7 5.164 0.773 4.0
196 230 17 24 40.73 -340534.7 K4 5.100 1.107 1.1
199 233 17 24 40.94 -34 11 04.2 MO 3.737 0.638 4.9
200 234 17 24 40.98 -34 11 26.3 M2 5.576 0.411 1.2
201 235 1724 40.99 -34 1317.6 M1 5.663 0.500 2.0
203 238 1724 41.12-341134.9 K5 5718 1.022 3.1
206 241 172441.21-341111.2 M1 2.754 0.504 2.2
208 243 17 24 41.25-34 11 38.8 K2 4.997 1.760 0.2
209 244 17 24 41.29 -34 08 59.0 MO 6.250 0.505 0.7
212 247 1724 41.32-341611.9 K3 5.025 1.288 1.4
213 248 1724 41.34 -34 12 16.0 K7 4.201 0.667 1.4
223 258 17 24 41.64 -34 12 50.3 K7 3.876 0.636 1.0
225 260 1724 41.73 -341204.5 M1 5.452 0.533 4.7
235 272 17 24 41.95 -34 12 26.7 M2 4.999 0.402 0.9
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Table 3. continued.

1) @ (3) (4) G ® O ©
RA DEC A, mass age
ID W07 (J2000)  (J2000) Spt (mag)M() (Myr)
247 285 17244217 -341623.2 K5 5275 0.876 0.7
252 291 1724 42.29 -341301.9 M4 3.031 0.288 0.3
264 309 1724 42.68 -341102.8 M3 ... .. ..
271 318 1724 43.11 -34 12 30.4 MO 0.977 0.530 87.6
274 321 1724 43.19 -34 16 42.8 K2 4.850 1.486 2.7
278 326 1724 43.24 -341217.8 K3 5.185 1.311 2.3
279 328 1724 43.26 -341235.9 K3 5.142 1.454 0.1
283 335 1724 43.36 -34 11 37.1 K7 4.550 0.521 0.2
288 343 1724 43.51-340915.4 K7 4.260 0.791 20.4
306 370 17 24 43.89 -34 13 10.9 K7 4.802 0.609 0.7
312 379 1724 43.97 -341145.8 K4 6.231 1.114 1.2
321 389 1724 44.15 -34 13 06.8 M4 2.920 0.267 0.8
323 393 1724 44.19 -341330.1 K5 6.795 0.840 0.4
327 397 1724 44.37 -34 12 40.5 K2 4.888 1.602 0.5
328 399 1724 44.39 -341039.9 K3 5.480 1.286 0.4
339 412 17 24 44.66 -34 12 47.5 MO 5.352 0.427 0.1
344 419 1724 44.72 -3408 41.6 K5 6.977 0.845 0.4
348 423 1724 44.80 -34 17 32.2 K4 5.861 1.152 7.0
349 425 1724 44.80 -34 16 36.4 K2 8.852 1.566 0.7
351 429 17 24 44.94 -34 11 44.9 M6 15.097
352 430 17 2444.95-341314.0 M8 0.856 ... ...
359 439 1724 45.20 -34 12 54.6 G8 5.626 2.432 1.9
365 447 1724 45.35 -34 17 48.6 M5 8.695 ... ...
367 449 17 24 45.41 -341309.8 K7 6.146 0.618 0.8
370 452 17 24 45.50 -34 11 47.8 MO 5.679 0.447 0.3
373 456 17 24 45,56 -34 1504.1 K2 6.585 1.378 5.0
375 458 17 24 45.63 -34 11 34.4 M4 6.254
376 459 17 24 45.69 -34 12465 M5 3.340 ... ...
379 462 1724 45.79 -34 11 21.7 MO 4.165 0.523 1.0
385 469 17 24 45.93 -34 12 41.2 K7 8.118 0.590 0.6
387 471 1724 46.02 -34 14 07.6 K3 6.168 1.322 0.3
391 475 17 24 46.26 -34 11 43.4 K7 8.320 0.518 0.1
393 477 1724 46.39 -34 14 16.3 M4 5.592 0.265 0.8
395 480 17 24 46.49 -34 12 56.3 K7 4.286 0.658 1.3
397 482 1724 46.51 -34 14 42.0 K4 2.869 ... ..
401 487 17 24 46.64 -34 13 35.1 M3 5.180 0.342 1.3
404 490 17 24 46.63 -34 13 30.4 M1 5.789 0.384 0.2
408 495 17 24 46.76 -34 12 40.0 K7 4.790 0.606 0.7
414 501 17 2447.03 -341358.3 M3 5.123 ... ...
417 505 17 24 47.13 -34 08 25.0 K7 6.734 0.517 0.1
422 511 17 24 47.33 -3410 30.3 MO 1.390 0.629 4.3
433 523 1724 47.77 -341504.1 K5 6.489 0.839 0.4
434 524 17 24 47.82 -341451.0 M1 4.860 0.467 1.1
437 528 1724 47.94 -3413 25.2 K7 5.094 0.854 6.7
444 535 17 24 48.16 -34 1300.6 M1 4.033 0.531 4.4
452 543 1724 48.74 -341802.3 K5 5.217 0.993 12.4
454 546 17 24 48.95 -34 1535.9 K7 5.648 0.686 43.2
456 548 17 24 48.96 -34 14 54.1 K7 6.298 0.606 0.7
457 549 17 24 48.96 -34 1350.9 K3 6.233 1.269 0.8
465 557 17 24 49.26 -341519.2 K7 6.076 0.516 0.1
466 558 17 24 49.31 -34 13 20.2 MO 5.469 0.488 0.6
469 561 17 24 49.46 -341229.1 K3 5.800 1.301 1.8
473 565 17 24 49.66 -34 15 27.9 K3 6.586 1.289 0.4
475 567 17 24 49.79 -341558.9 K3 6.577 1.269 0.8
476 568 17 24 49.79 -34 09 00.4 M2 1.285 0.420 1.9
478 570 17 24 49.85 -34 12 10.9 K7 6.423 0.636 1.0
487 580 17 2450.41 -34 16 54.7 M3 6.721 0.335 0.4
491 584 17 2450.73 -34 1530.1 K7 7.155 0.537 0.2
496 591 17 2451.35-34 16 15.0 M2 7.093 0.397 0.8
502 599 17 24 51.96 -34 1513.2 K5 6.267 0.933 1.4
505 602 1724 52.17 -341114.3 M1 5.903 .. ..
506 603 17 24 52.35 -34 10 23.8 M3 5.008 0.337 1.6
513 611 17 24 53.05 -34 1538.5 K7 6.817 0.568 0.4
520 619 17 2453.43 -34 1551.4 M3 6.144 0.325 0.3
523 622 17 24 53.65 -34 12 22.1 K7 6.798 0.584 0.5
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Table 3. continued.

1) @ (3) (4) G ® O ©
RA DEC A, mass age
ID W07 (J2000)  (J2000) Spt (mag)M() (Myr)
524 623 172453.63 -341215.3 K5 6.924 0.834 0.1
525 624 17 24 53.69 -34 16 04.4 K7 5.048 0.706 38.5
526 625 17 2453.73 -34 16 51.5 K2 5.454 1.570 0.6
537 639 1724 54.91 -34 11 23.9 MO 6.930 0.504 0.7
546 649 17 24 55.55 -34 16 31.7 K5 5.177 0.833 0.3
562 668 17 24 57.37 -34 16 02.1 M3 7.465 0.326 0.3
565 671 172457.85-341032.9 M5 3.073 .. ..
572 682 17 2458.94 -34 17 22.7 K7 4.908 0.770 3.9
580 692 17 24 59.75 -34 09 58.8 M1 6.359 0.538 5.5
585 697 17 2500.30 -34 17 12.7 M2 4572 ... ...
595 711 17 2502.32 -34 06 26.5 M3 0.160 0.318 2.2
597 714 17 2502.58 -34 16 28.3 M3 5.690 0.335 0.4
600 718 17 2503.17 -34 08 49.6 G5 1.557 1.632 7.2
603 722 17 2503.41 -34 1552.0 K4 5.786 1.144 1.8
610 730 17 2505.56 -34 19 19.8 K5 6.209 0.831 0.3
623 752 17 2509.91 -34 1551.6 K3 2.146 1.279 0.4
630 760 17 2511.80 -34 18 36.7 K2 2.314 1.554 0.8
634 767 17 2514.28 -34 16 38.8 K3 5.076 1.303 3.7
637 771 17 2516.94 -34 14 03.5 K5 5.927 1.058 4.8
642 777 17 2522.24 -34 16 18.6 M3 6.163 0.346 1.2
643 778 17 2523.77 -34 17 55.3 K3 2.863 1.290 1.4
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