Reveal | ng |

the young stellar. popul ation

I n the S254- 5258 region
-mnth Xerays

z.._,

Paola NUCCIarelll

In cohl’boratl on vv| t h

Y. Stars. & - , L P -
AL Thorras Prei bi sch .

Hans Zlnnecker




th | 1 ne-

« S254/ S258 over vi ew

- Anal ysi s .of our Chandra X- observati on
(Mucci arel I'i et al. 2011)

= Sour ce cat al og and basi c properties

=Characteristic of the X-ray stellar
popul ati on in S254/ S258

=Prelimnary cross-correlation w-th

~ ot her~-wavel engt h
. =Concl usi on and perspecti ves



The star formng region S254/ S258

Spitzer | RAC (bl ue*:3. 6Mm
green=4. 5gm red=8,"0MM)

Spitzer MPS1 (24 pm
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. SE:part of the Gem OBl
= Distance = 1.6 Kpc (Rygl et al.

« Li near scal e;

2 arcmn ~ 1pc

2010)



The star form ng regl on S254/ S258

S255I R (S255-2: e.g. Chavarria

et al 2008, \ang et al 2011) e SZSSN .8255N (e g. Wang et al 2011):
= evident signature of ongoing SF ik * . \ s . = eV dent signature of nmassive
(IR sources; OH, H20 and net hanol e § . SEF (far-1R em ssion; three

masers; jets, nolecular outflows; - : . ‘cores with 6-35 Msun)
HH-1i ke obj ects) - e
* %~ < = no'NRenission > earlier

- estimated age 1 Mr. stadge than S255IR; -

7

52.558: in a pre-stellar

phase (Mnier et al. 2007)
5258 S ‘ .t R
Mucc,_aren,_ L : ; LBT LUCI FER, courtesy of A Bik

X-ray Universe 2011 ‘.. # Blue: Hband , Geen: H2, Red: K-band



The m ssing | ownass stars

.”ff » | solated BO stars (16 Msun)
.~ at the center of S255 and
ﬁ S257

= Several hundreds | ow nass
stars are expected accordi ng
standard | M= (Kroupa 2011)

Possi bl e sol uti ons: Low nmass stars
Bi nndal star formation: first evidence ever! NO
Dynanmi cal ej ection: not excluded No

Mul tiple generations scenario yes
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Chandra observati on

Pl : Thomas Prei bi sch
Performed on Novenber 21/23, 2009
Two poi nti ngs:
10983 (40.6 Ks)
12022 (34.2 Ks)
Good total observing tinme of ~ 73 Ks
Spatial resolution 0.5 arcsec
Mean background | evel 0.02 counts/ pi xel
Sensitivity limt L~2.9x10%°° erg/s:
Det ecti on conpl et eness:
90% for nasses greater of 0.5 Msun
50% for masses smal |l er of 0.25 Msun

Fi nal catal og of 364 R
det ect ed sources et R e
(ACI S EXTRACT, Broos et al. 2010) e i S 1
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X-ray spectra

Ny

25 sources with nore than 80 counts (107 ™)

(4)

Absorption * Vapec
* Vapec + Vapec
* Power Law

= N0 sources with kT < 0.5 keV (6M)
=5 sources with kT > 6 keV

« Nj=20-23.08 cm?“ (Ay ~ 0.1 to 65 mmg)
average of 22.04 (Ay ~ 6 nag)
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X-ray source variability

AE Prelimnary indication of variability

= 23 vari abl e sources

= 19 possibly vari abl e sources

Difference between the count rate of the two
obser vati ons:
= 21 sources

Count Rate [counts/ks]

Fi nal sanple of possibly variable
obj ect: 50 sources
5 flare-11ke
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Cross-correlation & contam nati on

Prelimnary worKk:

= DSS 26% (94 sources)
= 2MASS 60% (230 sources)
= Spitzer (Chavarria et al 2008) 80% (292 sources)
46 sources (outside the central cluster) wth no
counterpart in optical/near-IR IR

Conparison with CCCP (Chandra Cari na
Conpl ex project, Townsley et al. 2011
+ 16 papers)

Scaling the fov and the distance:

= ~10 foreground stars

« 48 backgrouns AGNs

Expected | evel of contam nation
of S254-S258 sanple < 15%
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Spatial distribution of X-ray
sour ces

S255I R 45 sources

S256: 12 sources

S258: { sources

250 w dely distributed
X-ray young stars

Wth our detection limt

| ogL~29.5 we shoul d detect:

= 70% young stars [0.5-2] Msun

= 30% young stars [0.1-0.5] Msun
About 260 expected sources
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X-ray lumnosity function

[}
o

# of sources
-
[S)

-7 -6 -5
log F[photon/cm~2/s]

Sl ope of high um nosity tail
(30.5 < logL < 32):

Conparing with COUP (Chandra Oion

U tradeep Project, Getman et al = coP ~-0.95 f 0.09
2005): similar shape at |ogF > -6 = S5254-5258 ~ -0.91 £ 0.10

« Lack of X-ray lum nous O stars

« Higher sensitivity limts Tot al expected popul ati on:
« Small er stellar popul ati on? ~2000 obj ects
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Summary .& Per specti ves

. Reasonabl e, X-ray sanpl e of 364 sources, conplete
down to 0.5 Msun;

« Spatial distribution of the sources support the
mul ti pl e generati on scenari o;

» Conparison with the Carina XLF give a total
_ expect ed popul ati on of about 2000 associ at ed
. young stars.

« .See Mucciarelli et al 2011
[ http://arxiv.org/abs/1106. 2003]

: = Ongoing detailed analysis of optical and IR
" . . properties of individual sources (age, nass,
. presence of circunstellar disk)
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