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ABSTRACT

Using XMM-Newton data, we study for the first time the X-ray emission of HM1 a@d29442948. Low-mass, pre-main-sequence
objects with an age of a few Myr are detected, as well as a feskgsaund or foreground objects. Most massive stars in both
clusters display the usual high-energy properties of #yz bf objects, though with logk /Lgo ] apparently lower in HM1 than in

1C 29442948. Compared with studies of other clusters, it seemsatl@at signal-to-noise at soft energies, due to the high etitin,
may be the main cause of thidlgirence. In HM1, the two Wolf-Rayet stars show contrastinggbsrs: WR89 is extremely bright,
but much softer than WR87. It remains to be seen whether wind-collisions or magnetically confined winds can expldiege
emissions. In IC 2942948, the X-ray sources concentrate around HD 101205; gpgybmassive stars to the north of this object is
isolated, suggesting that there exist two subclusterseirfighd-of-view.

Key words. X-rays: stars — Stars: early-type — open clusters and adgwts: individual: HM1 — open clusters and associations:
individual: IC 2944 — open clusters and associations: iddil: IC 2948

1. Introduction point of view, it is important to study this relation for a ety
_ . of open clusters and associations to probe the variousamnvir
X-ray observations of OB associations and young open Clygantal parameters that could impact on this relation andywe

ters reveal emission from the early-type stars as well a8 80 he scatter around the relation that is observed when cerisig
population of low-mass pre-main-sequence stars (e.g. N\I3C 6 large samples of O-stars (Nazé, 2009).

Sana et al. 2006; Carina OB1 Antokhin etlal. 2008, Nazélet al.
2011; CygOB2_Albacete-Colombo et al. 2007, Rauw 201]1‘)(0
X-ray emission is a ubiquitous characteristic of massiagsst
of spectral type earlier than about mid-B. This emission
usually attributed to a distribution of wind-embedded $tsoc
produced by the so-called line deshadowing instability I(LD
Feldmeier et al. 1997) in the radiatively-driven winds oésk
objects. The corresponding pockets of shock-heated gésgt ¢
acteristic temperatures of a few million degrees are betido

Additional X-ray emission can arise in massive stars’ winds
m large-scale shocks associated with wind interactions
massive (non-compact) binaries (e.g. Stevensiet al.| 1982),
ﬁﬁagnetic confinement (elg. Gagné et al. 2005). In geneiradi-w
wind collisions and magnetically confined wind shocks oatur
much higher Mach numbers than LDI shocks and are observed
to (generally) produce stronger and harder X-ray emissipn u
to 10keV. However, the observations do not reveal a system-
atic overluminosity of massive binaries with respect tagkn

be scattered throughout the wind volume, extending to veay n , - .
s o O-type stars (e.g. Sana etlal. 2006; Nlazé 2009) and some mag-
the stellar photosphere. The X-ray emission from this ihistr : = - ; -
tion of poclgets ofFf)mt plasma is usyually not expected or se:enrlet'c,o'type stars also fail to comply with the theorefidatyre
(Naze et all, 2010).

vary (Naze et all, 2012b). : o i
A " ) In this context, we study for the first time the X-ray emis-

Ever since the discovery of the X-ray emission of early-, ;
type stars, it has been found that the X-ray luminosity of alon of HM 1 and IC 294/2948, two clusters with dierent mas-

type stars linearly scales with their bolometric luminpg.g. SV Star populations. Section 2 presents the observatidn a
Nazé& 2009). The situation is quitefi@irent for Wolf-Rayet stars, da&a reguctlon, sections .3 ;’;md 4 .showdt.he results;l fodr HM%j
where no clear dependence between X-ray and bolometrie Iurﬁ? IC 29442948, respectively, section 5 discusses the derive
nosities has been observed (Wessolowski, 1996). From ée th-x/ LeoL and section 6 summarizes the results and concludes.
retical point of view, the origin of the empiriclk /LgoL relation
of O-type stars remains unknown (Owocki & Cohen, 1999), al-
though an adequate mixing of the hot and cool material could & XMM -Newton observations
plain this relation|(Owocki et al., 2013). From the obseiordl

XMM -Newton has observed HM1 for 25ks on Rev. 1877 (with
** Based on observations collected with XMM-Newton, an ESMEDIUM filter) and IC 29442948 for 40 ks on Rev. 2209 (with
Science Mission with instruments and contributions diyeftinded by  THICK filter). No background flare féected the observations,
ESA Member States and the USA (NASA). and no source is bright enough toffar from pile-up. The data
*** Research Associate FRS-FNRS were reduced with SAS v12.0.0 using calibration files avail-
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Fig. 1. Left: Three-colorimage of HM1, made using the SAS “imagesim. Red, green, blue correspond respectively to the soft
medium, and hard energy bands (see text for definition). Teergsh source at the field’s center is WR89. Right: Gragsicahge

of HM1, with the objects discussed in the text identified kgitiX-ray source number (see Table 1). In both images, atemt and
scale are the same. The color version of this figure is availafdine.

able on July 1, 2012 and following the recommendations of ti2.2.5 in| Lindgren 1968). Similar tests have been applied to
XMM -Newton tearff. stars in NGC6231 (see section 5.1lin_Sana et al.,|2004) and to
The source detection was performed using the ik ¢ Puppisi(Nazé et al., 2012b)
tect_chain on the three EPIC datasets and in three energy bands
(soft=S=0.3-1.0keV energy band, mediei=1.0—-2.0keV
energy band, hareH=2.0-10.0keV energy band). This task3. HM1
searches for sources by using a sliding box and finds the fi- . )
nal source parameters from point-spread-function (PSifdit The open cluster HM1 was first described by Havlen &b
The detection likelihood was adjusted to detect as manycssur (1977). It is relatively nearbyliM = 12.6, or 3.3kpc), tight
as possible with few spurious detections (see below). Fer t3). and significantly reddeneds(B - V) = 1.84+ 0.07mag,
brightest sources (i.e., with more than 500 EPIC countspla@ _Vazquez & Baume 2001). This hlg_h_extmctlon renders itglgtu
extracted EPIC spectra and light curves in circular regioes- N the optical range dicult, explaining the small number of
tered on the detection position for the sources and as closeSiidies that were devoted to this cluster.
possible to the targets for the backgrounds. The backgrpand ~ However, HM1 displays an interesting massive star popu-
sitions as well as the extraction radii were adapted takitmac- ation. [Havlen & Mdiat (1977) identified 15 members and 9
count the crowding near the source, and elliptical regioagew Non-member stars, thanks to UBV photometry. They also ob-
used for sources close to field-of-view (FOV) edges since tkined low-resolution spectroscopy for a few objects, ilegdo
PSF is highly distorted at largeffeaxis angles. After extrac- the identification of six hot stars amongst the member object
tion and calibration with response matrices, EPIC spectaew two Wolf-Rayet (WR87 and WR89), two Of stars, and two O8
grouped, usingpecgroup, to obtain an oversampling factor ofobjects. Further photometric work was performed by Thé.et a
five and to ensure that a minimum signal-to-noise ratio afehr (1982) and Vazquez & Baume (2001), who extended the previ-
was reached in each spectral bin of the background-codrec@d!s dataset to fainter stars and other photometric bangds: e.
spectra. These spectra were fitted within Xspec v12.7.0. T¥azquez & Baume (2001) provided UBVRI photometry for 802
EPIC light curves of the source and background were extlac@bjects, among which 39 are members and 36 are probable mem-
for 1ks and 5ks time bins and in the total (0.3-10.keV) efer8. In parallel[Massey et al. (2001) obtained spectra forteigh
ergy band using the SAS taskiclccorr, which provides equiv- stars. They confirmed the presence of the two Of stars, identi
alent on-axis, full PSF count rates. Light curves were tiested fied two additional O-type objects, and revised the O8 diassi
using 2 tests for constancy, linear trend, and quadratic tre§@tion to earlier spectral types. Their final classificationthe
hypotheses, and we furthermore compared the improvementw® WRs is WN7 and that for the O-stars reveals G4D5If+,
the y2 when increasing the number of parameters in the mod@bV;, O6lIf, O7V((f)), and 09.5f stars| Gamen et lal. (2008) re-
(e.g., linear trend vs constancy) thanks to using F-tess$ect. Vised the classification of the main-sequence O5 to O5k&i(f)

1 SAS threads, see 2 Compared with DSS and 2MASS data, two objects (HM1 VB 14
httpy/xmm.esac.esa.ifsagcurrentdocumentatiofthreadg Note the re- and 52) are actually spurious (misidentifications due taipniy of the
cent inclusion of the CTI correction for pn data (tagbspatialcti), —brighter sources HM1 VB 1 and 4).
which was applied here. 3 orlll, since text and table do not agree.
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Fig. 2. Hardness ratios of sources in HM1 for MOS1 (left), MOS2 (nhéjidand pn (right). Diferent types of sources are distin-
guished by symbols. The massive, blue stars are shown wigfiled symbols (triangle for the known binary, circlestioe others).
The low-mass FK stars are shown with green open triangles.oftier X-ray bright objects (i.e., with at least 500 EPICrusy
with and without 2MASS counterparts are displayed as cyassars and black stars, respectively. The remaining, faintss are
represented by red asterisks (see top of the figure - errerdsamot shown for the other sources), and potentially spsisources
are not shown. WR87 is the hardest massive star. The colsiovenf this figure is available online.

mentioned that it is actually a binary with a 5.9d period an@able[2). Details for each of these sources, and for grofips o
minimum masses of 31 and 15M fainter sources, are given below.

HM1 now appears as a young (1-2 Myr, Massey €t al. 2001,
or 2-4 Myr,lVazquez & Baumie 2001) cluster containing a nun®. 1. Massive stars
ber of rare, very early objects and several transition iR
and Of). Although only eight members of the cluster werg-1.1. WR89 (XID 1)

studied spectroscopically, the list of cluster memberblété \yRrgg9 was identified as a possible non-thermal radio emit-
in Vazquez & Baume, 2001) contains 24 objects that are vegy by [Cappa et 4l (2004). Such an emission is thought to
bright (My < -3.8) and blue (B—V]o < -0.2,[U-BJo < -0.9, pe Jinked to relativistic electrons accelerated in the &Boc
taking into account the error bars), hence are O or earlyf-tys 5 wind-wind collision occurring inside a massive binary
candidates. Indeed, masses over 20Hdve been suggested forgystem [(van Loo et al., 2006). However, the radio emission of
some of these candidates by Massey =t al. (2001). This wow{fRgg was found to be thermal by several other authors, no-
make HM1 one of the richest clusters in massive stars in OMbly[Leitherer et &l (1995), Dougherty & Williams (200G)ca
Galactic neighborhood. Montes et al.[(2009). Accordingly, the star was assumed to be

To date, this cluster has not been studied in X-rays. Osingle by Hamann et al. (2006). The same authors have fiteed th
XMM -Newton observation reveals only 58 sources, of which Yisible spectrum of WR89 with their model atmosphere code,
may be spurious as they are not even clearly detected by &ye (Feriving the physical properties of the star, e.qg., tenpeealu-

[ and Tabl€l). Because of the high extinction toward thisadir minosity (in Tabld 2, the quoted luminosity value was coedc
tion, the hardness ratidR; = (M—-S)/(M +S), whereS andM  for the diferent distance used here), and abundances. These
are the soft and medium-energy count rates, is always otnsedbundances were used for the Xspec fitting procedure: trasism
one (Fig[2). A second hardness ratio relying on the mediuwin afiactions of 0.20, 0.78, 0.015, 0.0001, and 0.0014 for hgen

hard bandsHR, = (H — M)/(H + M), instead shows a contin- helium, nitrogen, carbon, and iron, respectively, coroespto

uum of properties, with massive and F stars generally soft, aélemental abundances compared to hydrogen with respéw to t
the bright X-ray source without near-infrared (NIR) couptt solar values cf Anders & Grevesse (1989) of 10, 48, 0.1, 2d7 an
very hard (see below). 3.5 for helium, nitrogen, carbon, iron, and other elemerds,

We h lated this list of ith gpectively.
e have cross-correlated this list of sources with stars me In our XMM-Newton data, WRS9 Clearly is the most lumi-

sured by Vazquez & Baume (2001), as well as with the Simbagd, object of the field. It presents a high Ibg[LgoL] (-5.7),
database and 2MASS catalog (Table 1). To find the best Corggyic is typical of wind-wind collisions in WRO systems (see
lation radius in the latter case, we used the techniquen®atli (5 ag Nazs 2009 and references therein). Moreoverpite s
bylJeffries et al. (1997) and used by Rauw etlal. (2002): the begi, requires one to fit a non-negligible hot (2 keV) compo-
radius, ensuring as many good identifications as possiblle Wrhey; - Finally, while the source is constant during the 7h ex-
redycmg the number of spurious correlations is 3”. Withiotsa osure (Figl:,B) this may not be the case on other timescales.
radius, 33 of the 58 sources possess a 2MASS counterpary U$hdeed. Pollock et all (1995) quoted a PSPC count ratehf 8

the same radius, we found that nine X-ray sources correlitte W ¢ i< ks for WRS®. Our fit would result in a PSPC count

Known cluster members or probable members, gind three aqdte of about 59 cts kS, about an order of magnitude brighter.
tional ones correlate with non-member objects. Simbadigesv

two additional identifications for XID 2 and 3. Talile 1 summa- 4 The Rosat Faint Source Catalog, also based on the surveyistata
rizes these identifications. Finally, we analyzed the ligitves a source at 1.9’ from WR89: 1RXS J171909384926, with a count
and spectra of the nine sources with at least 500 EPIC court® of 208 + 9.8 cts ks'. The reason of the discrepancy with Pollock’s
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WRB9 and WR87 (pn data) 3.1.2. WR87 (XID 6)

1 \‘\\\\‘ T T \‘\\\\

As for WR89/ Hamann et al. (2006) estimated the physicalprop
erties of WR87 by fitting atmosphere models to the stellacspe
trum. Their mass fractions are 0.4 and 0.58 for hydrogen and
helium, respectively (mass fractions of other elements lik
WR89), which translates into elemental abundances cordpare
hydrogen with respect to the solar values of Anders & Grevess
(1989) of 3.7, 24, 0.06, 1.3, and 1.8 for helium, nitrogen; ca
bon, iron, and other elements, respectively. These valwes w
used for our Xspec fitting (Tablé 2).

Both WRs, which share similar reddening and spectral type,
display similar properties at optical wavelengths (Massesi.,
2001;Hamann et all, 2006) - the wind density (as traced by
M/[47R%v,]) in WR87 is even lower than twice that of WR89.
This is in stark contrast with the high-energy propertibs: db-
served X-ray flux of WR87 is about 20 times lower than that
of WR89. When correcting for the average interstellar apsor
tion of the cluster (suitable for WR87, see Vazquez & Baume,
2001), the dference in flux jumps to two orders of magnitude.
] ] This is due to the plasma temperature, which is high for WR87

05 1 5 10 (2keV, see also Fig&l 2 andl 3 - it should be noted that forcing
Energy (keV) the temperature to be 0.6 keV, thereby increasing the sitrin
absorption, never leads to a good fit, becayseemains well
Fig. 3. The pn spectra of WR89 (top) and WR87 (bottom), alongbove 2 in that case (see Hig. 3): WR87 truly seems dominated
with their best-fit spectral models shown as solid lines Tedde by very hot plasma). WR87 therefore is a paradoxical casgewh
[2). While both stars are subject to similar interstellaraptions its X-ray flux is low, suggesting the star to be single, itshhig
(Vazquez & Baume, 2001), the spectrum of WR87 is obviousplasma temperature is typical of colliding-wind systemsndV
much harder and fainter. A dotted blue line shows the best-fitmagnetic confinement can produce hot plasma in single ahject
WR87 spectra whekT is fixed to 0.6 keV (see text). The colorbut it would then be associated with an X-ray overluminosity
version of this figure is available online. (e.g., the case of* OriC,[Gagné et al. 2005), which is not ob-
served for WR87.
Single WC stars typically have low X-ray luminosities,
10*erg st with log[Lx/LgoL]< —8, with WR 135 even having
< 7x10%%erg st with log[Lx /LsoL]< —9 (Gidel & Nazg, 2009,
Therefore, the X-ray flux of WR89 is most probably variabl@nd references therein). However, the situation is less éte-
with time, which is again typical of colliding-wind systemsWN stars, which show a large scatter in their X-ray lumiriesit
In fact, it is quite possible that the XMMlewton data were (Gudel& Naze| 2009, and references therein). Some of them
taken close to periastron time, which would naturally explaare similar to WC stars: for example, WR40 has a luminos-
the strong brightening (cf. the case of Cyg OB2[#9, Nazélet §¥ < 4 x 10°'ergs™ and logLx/LgoL]< -7.6 (Gossetetal.,
20124). 2005). Others follow the lodlx/LsoL]= —7 of O-type stars
Oskinova,| 2005;_Skinner etlal., 2012), but in contrast, & fe
re highly luminous: for example, WR20b has a luminosity of
'« 10%ergs? and logLx/LeoL]= —6.1 (Nazé et all, 2008). A
relation between X-ray luminosity and wind kinetic lumiitgs
(= 0.5MV2) of WNL stars has been proposed (Skinner ét al.,
2012), and WR8T fits into this scheme well, but this relatia d
plays a large scatter (and may not apply to all cases, e.g40NVR

Itl);ecr\:vzli(rj]?es’pnec;fg?r\r/:g:jjsats Qi'rfrt]ﬁ;ﬁf}&f&ﬁgﬁ;hﬁ {ﬁg;ﬁg’ or WR136). Usually, the main temperature associated to the X
' ' ay emission of WR stars is low (0.6 keV), but a non-negligibl

a very long period (decades), or the system’s period is ehorﬁard component may exist, especially for binaries or binary

@ few_years) but _the binary is high_ly eccentric, with veliss candidates (Giidel & Nazg, 2009, and references therEimg).
changing only,durlng ashortphase interval (e.g., the cBSy® losest analbg to the unusual ca’se of WR87 may be the WN6
OB2 #9,[Naze et al. 2012a). '_I'he latter scenario WOUId. also g)t%r WR136, which is both underluminous in X-rays and dom-
consistent with other X-ray bright WFO colliding-wind bina-

ries (e.g., WR25, Gamen et al. 2006). We therefore recomm ingted by high-temperature plasma in the high-energy range

: . e('$‘l'<inner et al!, 2010). The nature of the high-energy eimissf
a long-term muliwavelength monitoring of WRE9, to seareh f this latter object is still unknown, however. An additiomabn-

the companion. Only after this can a modeling be undertakﬁgring of WR87 and WR136, both in X-ray and visible ranges,
and our understanding of the collision properties improved may shed some light on their intriguing high-energy prapert

0.1

counts s™' keV~

0.001

0.0001

To find clues of binarity, we have examined the archival o
tical spectra of WR89: 24 spectra taken with FEROS on fo
consecutive nights in mid-2005, one EMMITT spectrum from
March 2002, three ESO1.5ZBoller & Chivens spectra from
May 1996, and one CTIO 1.5(@spec dataset from May 1999
To the limit of the data quality and taking into account thedat

value is unknown, but it is still much fainter than predicfeom the 3.1.3. Detected O-stars
observed XMMNewton data.

5 For the narrow lines of W/t7103.24 and 7109.35 A, we found ve-The bolometric luminosities of O-type stars were estimated
locities of ~ —45km s and-10km s?, respectively. from the absolute V-magnitude found by Vazquez & Baume
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however. To check this possibility, we modeled an XMM obser-
vation, with a duration (25ks) similar to ours, of the “tyalft
2XMM spectrum of O-stars. The flux 610" **erg s') and ab-

34 - -1 sorption Ny = 1.1 x 10?2cm2) were chosen to be typical of

r 1 the cluster objects. We then fitted this fake X-ray spectruth w

r s a single thermal component, as was done here for the faint O-
5 & 1 stars: the deduced temperature is highkeV) and the deduced

5 <1 absorption-corrected flux is half (or 0.3 dex below) the atitor

33 - g put value, possibly explaining the above results.

VB5 (XID 5) displays an O5H type, with alog[Lx /LsoL] of
—7.3 (Tabld2) and its emission displays the same characteisti
as VB4. From the X-ray emission alone, there is no evidence fo
colliding winds for either of these two objects.

VB10 (XID 7) was classified as O5V by Massey et al.
(2001), but its nature was recently revised: it is a binarfyp&
O5llI(f)+0OB, with a period of 5.9d, and minimum masses of
31+15 M, (Gamen et &ll, 2008). Amongst the three X-ray bright
31 - — O-stars, VB10 is the hardest and brightest (laglLsoL]=

*%'0327 % —7.0). This may hint at a contribution from X-ray bright col-
- Ll liding winds, but additional observations are needed tasec
36 37 38 39 40 this conclusion, notably searching for the phase-lockeathva

log(L tions that are typical of this phenomenon.

log(L,)

32 | o/C13+14

)
BOL

Four other massive stars have been detected by XMM
Fig.4. X-ray luminosity (in 0.5-10.0keV energy band) as &ewton, butthey are too faint for spectral analysis. We converted
function of bolometric luminosity for massive stars in HM#&q their count rates into intrinsic fluxes using (1) the inteltsr ab-
points) and IC 2942948 (blue points). The associated XID isorption and a thermal plasma with temperature of 0.6 ke), (2
quoted next to each point, with the prefix HM for sources ithe interstellar absorption and the typical O-star spectieund
HM1 and IC for sources in IC2942948: except for WR89 in [Naze (2009), and (3) the average spectral propertiebeof t
(XID 1 in HM1), all stars in HM1 display lowerLyx/Lgo. brightest O-stars (i.e., interstellar absorption plusitiatehl ab-
than those of IC 2942948. Filled symbols correspond to brighsorption of 4« 10°* cm=2 and a plasma temperature of 0.85 keV).
objects whose X-ray luminosities were derived from a spebifterent model assumptions yieldfldirent results, explaining
tral fit (Table[2); open symbols correspond to fainter olgecthe luminosity ranges given below.

whose count rates were converted into X-ray luminositigs; t .
. ; . ' VB11 (XID 12) was classified as O6If by Massey et al.
angles indicate the known binary systems. Approxmatererr&om) he(nce a b<))Iometric luminosity of Idg;b[/Le) _ctsg

bars were calculated using the relative errors on the totahtc . : 2 :

) . . can be derived from its photometty (Vazquez & Baume, 2001).
rales (TgbleE]l arid 2),_except for f_amt.objects in HM1, Wher]ene XMM-Newton dete(?tion leads to an 'X-ray IuminoSity of)
they indicate the range in X-ray luminosity (see text). 11-24x 10ergs? and a logLx/Lgot] of —6.8 to—7.1.

VB13 (XID 21) was classified as O7V((f)) by Massey et al.
C_(ZOOZL), hence a bolometric luminosity of lage, /Ls) = 5.49
can be derived from its photometiy (Vazquez & Baume, 2001).

tions of Martins et.al.(2005) for the spectral types, wheawn The XMM-Newton detection leads to a similar X-ray luminosity
M all, 2001 f i I - :
(Massey et all, 2001), or from approximate spectral typeseo as for VB11 and a lodly /LsoL] of ~6.7 0—7.1.

sponding to the colors and V-magnitudes for the other bluk af
bright objects (see above). We now discuss each starinturn.  Though its spectral type is unknown, VB20 (XID 18) is
For the three O-type stars with enough counts, we performiedth blue and bright (see table 4 In_Vazquez & Baume, 2001)
a fitting within Xspec using a thermal plasma model (Téble 2) and massivex 20 M,, IMassey et al. 2001). Using Vazquez &
With an OA4lf+ type, VB4 (XID 4) is the earliest star of Baume photometry, we estimated an 09.51 or O3l type fas thi
the cluster. As for all O-stars in HM1, it was never detected star, leading to a bolometric luminosity of ldgfo, /Ls) = 5.44
X-rays before and shows no significant (i.e., significaneelle or 5.96. Its EPIC count rate (Talile 1) leads to an X-ray lursino
SL < 1%) and coherent (i.e., similar in all instruments) shority of about 05 — 1.4 x 10*?ergs?, or a loglLx/LgoL] of —6.9
term variations of its XMMNewton light curves (Fig[h). Its to—7.8.
log[Lx /LgoL] amounts to-7.4 (Table2), when a value 6{6.5
to -7 is expected. It is possible that the O-stars in HM1 ag,
truly hotter and fainter, though there is no known clustepsr

(2001, seeMy in their Table 4), using the bolometric corre

Also of unknown spectral type, VB26 (XID 37) is a clus-
member that is both blue and bright.in Vazquez & Baume

A (2001). We estimated a spectral type of O4lll, a bolometric |
B et e, Mincsty of logacy L) = 582, an ray aminosty smiar
/ P P y 9 to VB20, and a log[x/LgoL] of —-7.2t0-7.6.

ratio at low energies, due to high absorption and short expo-

sure, leads to an underestimate of the X-ray luminosity and a For the three brighter massive stars, we had found
overestimate of the plasma temperature (0.2—0.6 keV being mlog[Lx/Lgo.] of —7.20 with a dispersion £ V(Z(X -
typical for such objects, Sana et lal. 2006; Giidel & Nazé9200mean)?/(N — 1))) of 0.19dex (or-7.31 with a dispersion of
Naze 2009; Nazé et al. 2011) - note that the additional gbso0.09 dex if excluding the known binary). This agrees wellhwit
tion is typical of O-type stars (Nazé, 2009; Nazé et'al1P0 the values found for the fainter objects.
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Fig. 6. Left: Color-magnitude diagram for non-spurious X-ray sourcé$Mi having reliable 2MASS counterparts. The dashed line
corresponds to the main sequence shifted for a distancemf @@at of HD 156301), the solid and dotted lines corresporttie
main sequences forM = 12.6 mag, typical of the cluster (Vazquez & Baurme, 2001), withemd with correction for the cluster’s
absorption E(B-V) = 1.84mag, Ry = 3.3, seel_Vazquez & Baurne, 2001), respectively. The main segumagnitudes and colors
are taken from Martins & Plez (2006) for O-stars (massé$ M;) and Tokunaga (2000) for the other spectral types (masghe in
range 0.1-15M). The reddening vector corresponds to the reddening exgéat the clusteMiddle: The same color-magnitude
diagram with_Siess et al. (2000) isochrones, iVl = 12.6 mag andE(B — V) = 1.84 mag, superimposed as dashed lines. The
displayed tracks correspond to masses in the range 0.17/(§pdctral types M6 to B3Right: Color-color diagram for the same
objects. The dotted line shows the intrinsic (i.e., deregd colors of classical T Tauri stars (Mever etlal., 199%,dashed lines
correspond to increasing values of absorption (usipg- 3.3 and_Cardelli et al! (1989) extinction law) for the blue ard limits

of the main sequence for low-mass stars and of the TTs segquBliate that for these figures the 2MASS JHK photometry was
transformed into the Bessel & Brett system (see fittpvw.astro.caltech.edujmc/2masgs3/transformations). The color version

of this figure is available online.

3.1.4. Non-detected massive stars 3.2. Other X-ray bright objects
3.2.1. XID 2 = V504 Sco

V504 Sco is a known eclipsing variable with a period of 2.59d,

Only one O-type star with a known spectral type has not be@rna@ximum magnitude df = 137 mag, and a primary eclipse
detected: VB25 (09.5V). It is faint in the visible, howeveith ~depth of 0.8 mag (Malkov et al., 2006). Unfortunately, thecp

a V-magnitude of 8.2mag and an estimated bolometric lunfl types of the components are not known, but the 2MASS pho-
nosity of loglsol /L) = 4.8. With a loglLy/Lsol] of —7, tometry suggests an integrated type of about K5V and a distan
this would yield count rates of.9 — 2.5ctsks® for pn and of about 100pc (see Figl 6). In our observations, this bright .
0.3-0.7 cts ks for MOS, considering the three spectral modelY Source is only surpassed in apparent flux by the overlumi-

quoted above. Our faintest detections (Table 1) have caties r "0US WR89. Its X-ray spectrum is dominated by the thermal
of about 3 cts kst for pn and 1 cts k& for MOS. component withkT = 2keV and little absorption, consistent

with a foreground source (Talilé 2). With the above distathze,
X-ray luminosity amounts thy ~ 2.5x 10?°ergs* in the 0.5—
10.0keV energy band. The absence of flares in our observation
Additional candidate-OB stars also exist. Three additionéFig.[8) and the inferred spectral type, plasma temperagure
objects are bright and blue in Vazquez & Baume photomeitdy a-ray luminosity suggest that this object corresponds tora<c
massive ¥ 20 M) following the Massey et al. estimates: VB16nal source in quiescence, but the binarity may also point to a
VB24, VB37. Eleven others are only bright and blue membel@wly-active RS CVn system.
of HM1 in Vazquez & Baume photometry: VB14, VB32, VB35,
VB47, VB52, VB55, VB57, VB65, VB70, .V895, and VB96. 3.2.2. XID 3 = HD156301
We used the available photometry to estimate a spectral type
and derive a bolometric luminosity for these cases. Valarge HD156301 is a nearby (92 pc, van Leeuwen 2007) low-mass star
from log(LgoL/Ls) = 4.8 to 5.4, with only VB14 showing a of type F5V and magnitud€ = 8.4 mag. It possesses a close
log(LgoL/Ls) = 5.7. The faintest cases should remain und€0.6”) and faint ¥ = 10.7 mag) companion_(Hartkopf etlal.,
tected owing to our sensitivity, as already seen for VB25% T[1.996;| Fabricius & Makarov, 2000). In our observations, it is
brightest objects in this sample should have been detewbed, bright, non-flaring, soft{T of 0.03 and 0.3 keV) and only lightly
ever, whatever the underlying assumption for the X-ray spec absorbed. Its X-ray luminosity corrected for a reddening of
model. Either the photometry, hence the spectral type agtim E(B — V) = 0.11 mag amounts to ¥ 10°°erg s, resulting in
has been overestimated for these objects, or thed_jgdso] log[Lx/LsoL] of about—4.3, i.e., far from the saturation level
in HM1 is below -7, which is possible in view of the proper-of coronal sources. The X-ray emission thus is compatibte wi
ties of some of the detected objects (e-.4 for VB4, see also the properties of main-sequence low-mass stars (outsidiegfla
discussion below). times).
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Fig.7. Same as Fid.]1, but for IC 29/2D48. The yellow source at the field’s center is HD 101205. ddier version of this figure
is available online.

3.2.3. XID 8 tirely compatible with the extinction law previously altuted to

) . . the cluster Ry = 3.3, Vazquez & Baume, 2001), which could
This off-axis source does not possess any visible or IR countg{gicate anomalous extinction.

part. The MOS data (source in gap for pn) indicate a high extin
tion (Ny > 2x 10°?2cm2) and a hard emission (Figl 2 and Table
[2). Therefore, XID 8 displays all properties of a backgroand 4. IC 2944/2948

creting object (X-ray binary or extragalactic active géaau- L
clei, AGN). IC 2944 and IC 2948 belong to the Cen OB2 association. The

existence of these two clusters has been questioned in #te pa
while some authors advocate that these are one (or several)

3.2.4. XID9 true physical cluster(s) (e.g. Walborn, 1987), othersiadtsee

i , the groupings as a chance superposition of isolated hat star
This source is not as hard as XID 8 (see Elg. 2) and has andRyered along the Carina arm (€.g. Perry & Lahdolt, 1986).
counterpart. Its absorp_tlon is close to the interstelléwevaf the Moreover, even the identification of the two groupings ioft
cluster, and the associated plasma temperature, about 8ke¥onfysed in the literaturé (Reipurth, 2008). In the X-raage
_h|_ghe_rthan for normal_ massive stars. V\/_|thout more inforomat (Fig.[7), a tight cluster of X-ray sources is detected, sstigg
it is difficult to ascertain the nature of this source. at first sight that IC 2942948 is indeed a true cluster.

Few recent (i.e., CCD) photometric studies of the cluster ex
ist. Searching for Be stars, McSwain & Gies (2005b) provided
y, and Hr measurements for the cluster core. They evaluated the
To learn more about the faint X-ray sources, we focused on thistance to be 1.8 kpc, the age to be 6.6 Myr, and the reddéming
sources that display NIR counterparts. We considered ¢y the E(B—-V) ~ 0.32 magl Kharchenko et al. (2005) found similar
29 objects with reliable 2MASS photometry (i.e., best 2MAS8istance and reddening, but Sana et al. (2011) insteadefd\aor
quality flag Qflagc:AAA), and Fig [8 shows the associated colortarger distance of 2.3kpc for the O-stars, in agreement thith
magnitude and color-color diagrams. results of Tovmassian etlal. (1998, 2.2 kpc). In this papenise

As expected, the massive stars are at the top of the main & higher value.
guence, although the two WRs, VB4, and VB5 are slightly too
bright: for the latter two, this could be explained by bitarrhe 4.1. Detection
remaining 18 stars can be split into two classes. The first one”
contains foreground objects, which are less distant aridatgtl  In X-rays, the field of IC 2942948 is much more crowded than
than cluster stars. The second one corresponds to a papubdti that of HM1, with several sources overlapping due to the throa
reddened objects at the distance of the cluster. Their agiwed PSF. The XMM detection algorithm does not easily account for
from the_ Siess et al. (2000) isochrones, is about 0.5-2 My, i both source crowding (i.e., overlapping PSFs) and souranex
they are younger or of similar age as the main stars of theéatlussion (i.e., sources with PSFs larger than that of a singlecedu
and they do not display high IR-excesses. They may thus-cormewever. Therefore, we performed the source detection in tw
spond to weak-line TTs, the first ones detected in this aluststeps. First, we allowed the detection of extended soulnés,
Note that the position of the most reddened objects is not eraet simultaneous fitting in dense groups of objects: 267cwsur

3.3. Faint X-ray sources
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Fig.8. Same as Fid.]2 for sources in IC 292948. The magenta squared symbols are added to represesntters. The color
version of this figure is available online.

were then found, with 6 extended sources (all with a low extehy|Sana et all (2011), six other objects display a B-type,ame
sion, <6”), 16 probably spurious objects (not detected by eyé}type, and three an F-type. The latter ones are probabéy for
and many obvious sources missing. Clearly, crowding ingpaiground sources unrelated to the cluster. The remaining elgth
source detection in this case. Second, we allowed the simeHt jects have no known spectral type.

ous fitting of up to four objects, to detect and separate ssurc  Table[4 gives the results of these correlations.

in dense groups, but without the possibility of extensiohisT

indeed solves the crowding problem, resulting in a much more » ) )

complete list of 368 sources, with 53 probably spurious sas#3- Additional information

(Table[3). Note that we kept the results from the first trial itjg g shows the hardness ratios of the detected objects. The
two cases: (1) XID 30, since it is a hard source that is larggfassive stars, which are soft, form a group with low hardness
than nearby point sources - its extension, detected in the fif tios, whereas the X-ray bright objects without countetgmre

run, is thus not spurious (see bottom left of Hig. 7) - and (%ithe other extreme, i.e., their X-ray emission is very harte-

XID 77, since the position of thisfbaxis source associated withy,yeen these two groups are the other, most probably low-mass
HD 101413 seemed better fitted in the first trial. pre-main sequence objects. ’

When the position of the massive O-stars of the field is SU- g getection algorithm finds 21 sources with at least 500
perposed on the X-ray image, a shift is clearly seen. Com@arigp|c counts. We analyzed these objects in more detail but, be
the Hipparcos positions of the massive O-stars with their 38, se the field is crowded, extracting their spectra and ligh
sociated X-ray sources (excluding HD 101413 and HD 10143815 is dificult. We therefore took the background in nearby
which are heavily distorted because of thefi-axis position), goyrce-free regions on the same CCD as the source under con-
we found an average shift ®Anip — RAxwm = 0.45S and gjqeration and limited the extraction radius for sourcedbat
DECyip — DECyxum = 041" in DEC. We thus corrected the 4yimum (9" at minimum). Even with this restriction, XID 13
coordinates of the X-ray sources by adding these valuessBth g 14 are so close to each other that their properties caenot
found by the detection algorithm (Taljle 3), and only themeor g gied individually: we therefore extracted one spectand

lated with other existing catalogs. one lightcurve for both sources. Moreover, because of thisir
torted PSF (due to their largéfeaxis angle) and the presence of
4.2. Cross-correlation close neighbours, the spectra and light curves of XID 3, 47ahd

had to be extracted in elliptical regions. Light Curves draven

A cross-correlation with 2MASS yields 260 counterpartshie t in Fig.[ and spectral fittings are provided in Table 5.
368 X-ray sources within 3” (this radius seems the best tadavo  As for HM1, the light curves were tested usjpgtests: XID
spuriousidentifications, see above). Amongstthese, asleid 1, 9, 16 and 30 are found to be marginally variable (between
ject is found within the same radius in only 11 cases: Table14and 10% significance level), while XID 7 (for 1 ks bins), 10,
therefore only lists the closest counterpart. In total, @§%ese 12, 15, 31 (for 1 ks bins), and 35 (for 1 ks bins) are definitely
260 counterparts have the best quality for 2MASS photometgriable, with a significance levell%.
(Qflag="AAA) and can be used for further photometric studies
(see below). o ]

A cross-correlation with the catalog 6f McSwain & Gies*-4- Individual objects
(2005b) was also performed. Within 3" radius, only 13 of tB&3 4 4 1 \assive stars
X-ray sources have a counterpart. We derived theirdduiva-
lent widths using formula (4) of McSwain & Gies (2005a). InThe massive star population was recently studied in depth by
six cases, | can be considered to be in emission because tBana et dl.| (2011). Of the objects listed in that paper, tveo ar
absolute equivalent widths exceed 10 A. located outside of the XMMNewton field-of-view (HD 100099

Finally, a last cross-correlation was performed with Sichbaand HD 101545), and two remain undetected (CPD2628
again within 3”: 28 of the 368 X-ray sources have a counteand HD 308804) - but both are of late-type (09.7 and B3, respec
part. Ten of these objects are massive O-stars recentljesgtudively) and are located at the edge of the field (CPD2828
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even being in the field-of-view of MOS2 only!), which explain camera equipped with the same filter. The derived X-ray lumi-
their non-detection. nosities are listed in Tabld 6. The bolometric luminositiese
The remaining ten massive O-stars are detected (HD 10118érived using the visual magnitude from Simbad, an interste
HD 101333, HD 101190, HD 101191, HD 101205, HD 10122%ar reddening ofE(B - V) = 0.32mag (withRy = 3.1), a dis-
HD 101298, HD 101413, HD 101436, and HD 308813). The Bance of 2.3 kpc, and bolometric corrections from Martinalet
star and two Be candidates|of McSwain & Gies (2005b) are n(@005) for O-stars and from Schmidt-Kaler for other spdctra
detected, but five additional AB stars, not studied by Samd ettypes. When an object is a known binary, the correction facto
(2011) but listed in Simbad, are observed (Table 4). is a weighted mean of the individual correction factors.. Bg
Most massive stars are amongst the brightest X-ray sourggaphically shows the results.
of the field: eight have enough counts to be analyzed in more The average lodlx /LgoL] for the ten O-stars is6.62 with a
detail (Fig[® and Tablg5). As already indicated by theidnass dispersion of 0.35 dex (see also Hib. 4), 848 with a disper-
ratios (see Fig.18), their spectral properties are similgith a sion of 0.18 dex for the eight O-stars with more than 500 EPIC
moderate additional absorption and two plasma temperatifre counts,—6.75 with a dispersion of 0.26 dex for the three single
about 0.1 and 0.7 keV needed for a good fitting. O-stars and-6.57 with a dispersion of 0.39dex for the seven
XID 1 (HD 101205, a multiple system containing an eclipsknown binaries (see discussion below). Two massive objects
ing binary) is marginally variable (significance level beem 1 are clearly overluminous: XID 13 and 327. The former forms
and 10%), with a linear trend being significantly betteriigig a blend with XID 14, of unknown type and bolometric luminos-
cance levek1%) to fit the pn lightcurve than a simple constantty - it is therefore uncertain whether the full X-ray lumsity
The link between this increasing trend seen in pn and thpseclishould be attributed to XID 13 (indeed, the two sources displ
ing nature of the binary in the system is not straightforwardimilar count rates, see Taljle 3). The latter object, XID,327
though, since the XMIMNewton observation probes a large parin A-star: such stars rarely emit X-rays, hence it is posshmt
of the (circular) orbit betweep = 0.46 and 0.70, i.e., before, a companion to that A-star is the actual X-ray emitter. On the
during, and after one of the eclipses (using the ephemerisasher hand, one object is underluminous: XID 106, assotiate
Oterd, 2007), so that a monotonic trend is not expected. XIDwith the late O-type binary HD 308813 (Talle 4), has a luminos
(HD 101191) is definitely variable at thel % significance level, ity that is 0.9 dex below the value derived from its bolonmetri
but only with the shortest bin (1ks); no significant and ceheluminosity and the averagdex/LsoL of the eight O-stars. This
ent variability is found for the six other objects. The shrtm difference corresponds to about five times the cluster dispersio
variations are thus limited, as expected for massive stars. ~ and ten times the formal error on the X-ray luminosity of this
To study long-term variations, we need additional X-ray otbject (Fig.L4). Only a few O-type stars are underluminous in
servations of the cluster. IC 2929048 was observed by theX-rays compared with other O-stars of the same cluster,teg.
ROSAT PSPC instrument in January 1993 (ObsHD0706). late-type binary FO15 in the Carina Nebula (Nazé et al. 1201
These archival data reveal only four sources: HD 10113he reason for their low luminosity remains unknown to théy,d
HD 101190, HD 101205, and the pair HD 10148 101436. however.
This pair is not only entirely blended, since it looks likeiagie
source, but its position is also problematic, because it he T
shadow of the inner ring that supports the entrance window
the PSPC. Therefore, the individual properties of the twoces

le 6. Luminosities of the faint OBA stars in the 0.5-10. keV
ergy band (see Talile 2 for definition of errors).

fqrming the pair cannot be assessed with precision, and uge th XID [ @b logLeo) 1090 /Lgor)
discarded theROSAT data for them. The spectra of the other 1033‘9,9 st (Lo)

three sources were extracted with circular regions of 68fira 20 0.320.02 438 -6.46:0.03
with a nearby background region, of 80" radius, located leetw 63 0.26:0.03 4.23 -6.40:0.06
HD 101190 and HD 101131 in an area as devoid of sources as 81 0.12:0.01 4.55 -7.053:0.05
possible (as seen in the XMiMewton images). The recorded igg O(')(?f%g:g? i:gf :g:ggg:g;
count rates were compared with those predicted using the bes 175  0.0640.012 3.68 _6.46:0.08
fit models to XMM-Newton spectra, folded through tHROSAT 327  0.0520.013 2.52 —5.39:0.11

response matrices. In addition, the spectra were compatkd w
the best-fit XMMNewton models, and also fitted individually.
Taking into account the low signal-to-noise ratio of ROSAT
data, the derived count rates and fluxes agree well with the
sults from XMM-Newton fits: potential variations remain within
one or two sigma error bars. No significant long-term vasiati The three detected F-type stars were not the target of ithdep
of the X-ray properties of these three objects are therafere studies, and only basic information (spectral type, BV niagn
tected. tudes) is available in Simbad. Compared with typical vafoes
The X-ray luminosities, corrected for interstellar absimnp, main-sequence stars of the same subclass, their bolorhetric
were calculated for all massive stars in the 0.5-10. keV@neminosities are about three times that of the Sun, their neidds
band. For the X-ray bright ones, these luminosities were damount to abouE(B — V) ~ 0.35mag, and their distances to
rived from the spectral fits (Tablg 5). For the fainter olgectabout 150 pc, in agreement with their 2MASS photometry (Fig.
we converted the count rates into fluxes using (1) the irgkersfI0d). Because of their faint X-ray emission, we convertedrthe
lar absorption and a thermal plasma with temperature of Ocunt rates into fluxes corrected for the interstellar gistsom
0.6, or 1.keV, and (2) the interstellar absorption and thg-ty using a single hot plasma component (two temperaturese®¥.3 k
cal O-star spectrum found in Nazé (2009). This resultednm s and 1. keV were tried and yielded similar results). The tesul
ilar conversion factors: 1.2 x 10 *tergcnm?s™ for 1 ctss* ing X-ray luminosities amount to about>2 10?°ergcnt?s
recorded with the MOS camera equipped with the thick filtefpr HD 308806 (XID 41), 2x 10”?®ergcnt?s™! for HD 308828
and~ 3.1x 10 2ergcnt?s for 1 cts s* recorded with the pn (XID 178), 4x 10?°erg cnt? s71 for HD 308839 (XID 237), cor-

¥4.2. Foreground objects
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Fig. 10. Same as Fid.]6 for IC 2942948.Left: The dashed line corresponds to the main sequence shifteddistance of 150 pc
and for a reddening d&(B — V) = 0.35mag, the solid and dotted lines correspond to the mairesegs for a distance of 2.3 kpc,
typical of the cluster (Sana etlal., 2011), without and withrection for the cluster’'s absorptio(B — V) = 0.32mag,Ry = 3.1,
see | McSwain & Gies, 2005b), respectival§iddle: The same color-magnitude diagram with the Siesslet al. [2i@868hrones,
shifted for a distance of 2.3 kpc aft{B — V) = 0.32 mag, superimposed as dashed lifkeght: Color-color diagram for the same
objects (usindRy = 3.1). The color version of this figure is available online.

responding to lodlx/LgoL] between-5 and-6, i.e., far from sical TTs, there is a population of slightly reddened, loass
the saturation level of coronal sources. stars. Their age is between 0.5 and 10 Myr, which is compatibl
with the age derived from the presence of massive stars.
Regarding variability, only the brighter sources can be ana
lyzed (Fig[®). None shows a clear, big flare, but small-atagé

Several very hard X-ray sources exist in the FOV, e.g., XID §are-like activity can be seen in the light curves of XID 16, 1

11, and 30 (Figs]7 and 8). For the brightest among them@&d 16. In addition, sources XID 12, 31, and 35 are signiflgant
spectral fitting was attempted, which results in high abonp Variable (with a significance leve{1%). o

(N4 > 10%2cm2) and unrealistically high plasma temperature Most X-ray sources are found in the vicinity of the O-type
(KT > 10.keV), or high absorption and a power law with phostars HD 101205 and HD 101298. In contrast, the massive stars
ton index of about 2 (see Tallé 5). These are good candidd@ghe north (HD 101190, HD 101223 and HD 308804, CPD -

for background accreting sources (X-ray binaries or aiget 62°2198) are isolated from the main source clustering ared, wit
AGNS). no concentration of sources in their neighborhood. It i€ tru

that XMM-Newton sensitivity decreases withfeaxis angle, but
faint objects are seen near the pair formed by HD 101413 and
4.4.4. Young stars HD 101436, to the east of the field-of-view, whereas nothing

The star formation in IC 2942948 area has been studied severgMilar exists for the northern group, despite their simoé-
times in the past 15 years. Reipurth et Al. (1997) found sev&¥{S @ngle. Ejection of several massive stars in the sanee-dir
Ha emitters, hence candidate TTs: only two are positioned §iPn @nd at similar apparent distances is improbable, thouy

our field-of-view. IRAS sources embedded in clouds have aldgPossible. The X-ray data therefore suggest that thisheont
been reported Hy Sugitani & Oglifa (1994) and Yamaguchi et §[0UP may have formed separately from the main clusterghou
(1999): none of the SFO sources|of Sugitani & Obura (199¥)€ few X-ray sources detected in the area do not occupy an ob-
are located in our FOV, and only the clouds [YSM99] 44 and 4¥/ously differentlocus in the HR diagram.

corresponding to nine IRAS sources, are located in our 6éld-
view. The X-ray emission of these sources, if any, is too weak
be detected by our observation, however.

McSwain & Gies [(2005b) providegt and Hr photometry, The relation between X-ray luminosity and bolometric luosn
which enables us to find thed-quivalent width (see formulain ity has been known since the first X-ray observations of mas-
McSwain & Gies 2005a and Tallé 4): six objects, including orsve stars. The first homogeneous study of that relation for a
B-star and one F-star, have a clear emission in this ling,d.e large sample of objects (more than 200 OB stars) was con-
very small fraction of our sources. The lack of simultaneldus ducted byl Berghofer etall (1997) usiRPOSAT count rates.
and X-ray emissions is not surprising and has been remarkeatlay, spectral fits are used instead for deriving the X-ray
on several times (e.g., NGC6383, Rauw etlal., 2010): indedgiminosities. For example, the analysis of twelve O-stars i
Ha traces the accreting gas, whereas strong X-ray emissioNi&C6231 yields lodlx/LgoL]= —6.91 with a dispersion of
mostly a marker of coronal activity; weak-line TTs often sho 0.15dex |[(Sana et al., 2006). A larger study was made for the
the latter but not the former, while classical TTs displag tip- Carina nebula: lod]x/LgoL] was first found to be-6.66 with
posite behavior. a dispersion of 0.26 dex (XMNNewton, for ten presumably sin-

Using the best 2MASS photometry (i.e., only AAA qualitygle O-stars, derived by Antokhin et/al., 2008) and theh24
flag), we can draw color-mag and color-color diagrams (Ed}y. 1 with a dispersion of 0.20 dexChandra, for 27 presumably sin-
While there are only few highly reddened objects and red clage O-stars| Nazé etlal., 2011). Thefeience in the two latter

4.4.3. Accreting objects

5. Lx/LgoL relation

10
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values may appear puzzling because they concern the sameanreebservation length ¢ ~ 0.01), i.e., between periastron
gion. But it is mostly due to changes in the treatment of glibsorand apastron in both cases. None of the systems appears to be
tion and derivation of the bolometric luminosities (onelcde- observed exactly at periastron or apastron, to the bestref cu
rive a logarithmic ratio 0f-6.99 with Chandra, simply by us- rent knowledge, thus preventing us from testing the hypothe
ing Ry = 3.1 instead of 4), with a minor role played by thesis of an overluminosity at these phases (for adiabatic and r
choice of energy bands (0.4-10.0keV energy band for the faliative cases, respectively). Simple snapshots such astwur
mer, 0.5-10.0keV energy band for the latter) and instruaienservations are therefore inadequate for studies of thedouit
cross-calibration problems. Similar variations are atsanfd in  wind phenomenon. Moreover, colliding-wind systems digpla
other clusters, e.g., M17, where the bolometric luminesire changes in plasma temperatures/angariations of their X-ray
highly uncertain (Fig. 7 in_Mernier & Rauw, 2013). Therefpreflux (as shown for, e.g., Cyg OB2 #8A, De Becker et al. 2006,
deriving one single value for tHey /Lgo. ratio, or simply com- and Cyg OB2#9, Nazé etlal. 2012a): a monitoring of the two
paring values found in dierent studies, is a fiicult, if not im-  clusters would certainly yield more constraining inforioat
possible, task. That is why homogeneous studies (same thetho

same instrument) have also been performed: the 2XMM survey ]

data yield log[x/LgoL]= —6.45 with a dispersion of 0.51 dex 6. Conclusion

for 78 O-stars|(Nazé, 2009). The dispersion is higher isehe,ys haye obtained XMMNenton data of two clusters, never an-

overall studies than in analyses (_)f a single cluster (0.5dex alyzed before in the high-energy range: HM1 and IC 29848.

0.2dex), and dferent subgroups in the overall sample Correrpg 4 gatasets enabled us to study the X-ray emission of mas

sponding to clusters yield values at a few 0.1 dex of eachwoth&ve stars and surrounding low-mass stars

two facts that indicate possible cluster-to-clustéfadences. For HM1. both WR stars are detected: WRS9 is extremely
In that framework, our results bring some more information,ariuminous. but much softer than WR87. The high luminyosit

Indeed, thelx/LgoL value in IC29442948 is higher than in o the former and its apparent variability (found when compa

HM1.: this is particularly obvious when comparing the twosset, ; ; _
oot . ) g the new data with oldeROSAT data) point toward a pos
of points in Fig[4). However, as shown in Sect. 3.1.3, thisldo gjp|e colliding-wind origin (although no sign of radial eity

be due to the high extinction (and therefore low signals@ \ariation is detected in the available visible spectra)ereas
ratio at low energies) in HM1. In fact, the Cyg OB2 assOCRIO i hardness of the latter, without any strong overlumiyos-
which |s.also strongly reddeneg(B - V) ~ 2), shows S'm"af mains a puzzle because it is neither compatible with winewi
features: loglx /LsoL]< 7 for 3 out of the 4 O-stars studied by jisions nor with magnetically confined winds. The X-ray |
Rauw (2011), high plasma temperatures derived for 1T fis{0. ninosities of the other massive stars are proportionakidtio-
0.9keV for CygOB27 and 1.5-2.0keV for CPR2002A11). Anetric luminosities, but with a lotif /LgoL] below the canon-

true cluster-to-cluster fierence inLx/LgoL thus remains to be ;5| yajue of—7. Whereas variations of logk /Lol ] amongst
securely established. o . clusters are possible, the most probable cause for this &uev
_Another, popular aspect of the /Lso ratio is its “strong” s an underestimate of the X-ray luminosities, due to thén hig
link with binarity: wind-wind collisions are expected in B¥a jnterstellar absorption of the cluster, which reduces ifaas-

sive binaries, and should lead to additional hard X-ray 8iofs  4_nojse ratio at low energies, impairing a correct deteation
However, whilst X-ray overluminosities often indicate Wi f the X-ray luminosities. We also detected a populatioradtt
wind collisions in binaries (or magnetically confined winids - x_ray sources associated with reddened objects at thendista
single stars), the opposite is certainly not observed, 88do f the cluster, most probably weak-line TTs, as well as a few
from ROSAT data (e.g., 29CMa, see_ Berghofer & Schmitloreground coronal sources and background accreting tsbjec
1995) and in_more recent XMAMlewton and Chandra ob- The lower extinction of 1C 2942948 results in the detec-
servations |(Pittard et al., 2000; Oskinova, 2005; Naz&920 tion of many more X-ray sources. Most are grouped around
Naze etal., 2011). Except in a few exceptional cases (S8chf 101205, HD 101298, and HD 101413-436, but the massive
WR89 here), the cﬂﬁerence_s in Ium|n0§|ty are small: overlumiiars to the north appear isolated, probably forming a sep-
nosities of~0.3dex €1.5 times the dispersion) for two over-5rate (sub)cluster. The X-ray emissions of O-type stars are
luminous binaries in NGC6231, of 0.14 dex dispersion) for ormgal: they are soft, not significantly variable compared t
O-type binaries in Carina, and of 0.25 dexh@lf the dispersion) archival ROSAT data, without overluminosities, and following
for O-type binaries in the 2XMM sample. Remarkaply, hoyvevqb [Lx/LgoL]= —6.6. Known massive O-type binaries, whatever
these diferences, though small compared to the dispersion, E’Eltig'ir period, are not significantly brighter than single eutt$.
systematic (i.e., binaries are, on average, always bmgh& \1any Jow-mass, pre-main-sequence objects are detectéd, wi
single stars). The situation is similar for our two clustdesv 5, age of a few Myr ; only few of them are strongykémit-

overluminosity, at best, without any link with period (asNazé ters, suggesting a weak-line TTs nature for most of thesayX-r
2009 and Nazé et al. 2011). emitters.

Is this non-detection of overluminosities a result of olsser
ing the systems at a particular phase? Detailed ephemerigd@oniedgements. We acknowledge support from the Fonds National de la
available only for four of the eight O-type binaries studie@echerche Scientifique (Belgium), and the Communautécéisa de Belgique,
here(Sana et al., 2011, and references therein): the padad  the PRODEX XMM and Integral contracts. ADS and CDS were useg@tiepar-
eclipsing binary in HD 101205 is circular and was observed @9 this document. YN acknowledges E. Gosset for carefudinga
fore, during, and after an eclipse without phase-lockedhtian
in the X-ray domain (see 4.1.1); the 10d, _slightly eccer‘a'ﬁc References
nary HD 101131 was observeddat 0.45 (with an observation
Iength OfA¢ ~ 0’05), i.e., close to apastron; the 6d, inghtIy echlbacete-Colombo, J.F., Flaccomio, E., Micela, G., SaiatS., & Damiani, F.

o . 2007, A&A, 464, 211
centric binary HD 101190 was observedsat 0.35- 40 (with Anders, E., & Grevesse, N. 1989, Geochim. Cosmochim. AQal67

an Obser_vation length of¢ ~ 0.08) and the 37d, slightly_ €C- Antokhin, 1.1, Rauw, G., Vreux, J.-M., van der Hucht, K.& Brown, J.C. 2008,
centric binary HD 101436 was observedsat 0.2 — 0.25 (with A&AA4TT, 593
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lable 1. Farameters o1 the aetectea A-ray sources in Hivil.

XID RA DEC CR(MOSI)  CR(MOS?) CR(pn) HR:(pn) HR(pn) | d() VBE [ d() 2MASS Add. info

il 17719700576 -38.48:50.58 21495+ 345 20952+ 339 62425:648 054+ 001 —036+001 | 1.6 1 | 1.0 17190052-3848513 WRS9, WN7

2 17:18:42.379 -38:44:46.04 3371+157 3704+ 158 11759+320 -0.11+003 -052+0.04 0.4  17184240-3844462 V504 Sco, eclip. bin.

3 17:18:31.353 -38:47:33.68 3058+153 2883+ 152 14829+366 -0.76+002 -0.94+0.06 0.4 17183138-384733¢ HD 156301, F5V

4 17:19:05.529 -38:48:48.98 1514+110 1455+ 110 4137+209 059+005 -031+005| 1.5 4 | 0.7 17190554-3848496¢ VB4, O4lf+

5 17:19:06.016 -38:46:43.9] 942+078  855+074  2551+147 046+006 -052+006| 1.8 5 | 0.8 17190602-384644§ VB5, O5If+

6 17:18:52.879 -38:50:03.18 7.14+0.82  652+076  1977+142 063+009 018+007 | 1.1 9 | 0.4 17185287-385003% WRS7, WN7

7 17:19:04.528 -38:49:0453 894+095  761+091  2485:184 064+007 -037+008 | 1.9 10 | 1.1 17190443-3849048 VB10, O5llI(f)+OB

8 17:18:12.677 -38:52:04.19 2215+189 1824+176 5781+852: 100+018  058+0.11

9 17:19:18.701 -38:44:52.68 513+0.64 499+ 063  1520+128 081+009  007+0.08 1.9 17191871-3844545

10  17:19:00.093 -38:41:49.4] 651+ 081  1995+157 032+008 -0.39+0.10

11?7  17:19:52.359 -38:49:17.58 0.00+016  006+021  893+110 -1.00+0.04

12 17:18:42.800 -38:49:48.78 3.08+054  270+052  800+105 047+013 -050+015| 1.8 11 | 1.6 17184281-3849503 VB11, O6If

13 17:18:41.940 -38:49:03.8f 273+051  314+053  718+098  057+019 012+014

14?  17:18:59.252 -38:48:22.10 1.64+056  185+062  411+109  033+029 -0.28+0.31 2.4 17185938-3848203

157  17:19:00.819 -38:49:21.22 1.68+054  130+055  547+117  061+019 -057+0.22 1.9  17190080-3849231

16? 17:18:30.185 -38:47:32.24 1.02+056  286+066 Q00+ 0.47

17 17:18:55.371 -38:46:46.49 269+ 050  275+048  635+090 018+015 -035+018 | 1.1 354 | 1.1  17185544-384647]

18  17:18:53.402 -38:51:11.9]1 1.82+042  102+035  604+092 079+012 -071+015| 23 20 | 1.4 17185337-3851132 VB20, blue, bright, massive
19 17:19:24.640 -38:53:22.54 3.12+056  223+052  503+095 065+023  004+0.19 2.9  17192452-385325(

20  17:18:59.126 -38:48:11.95 177+052  122+045  530+100 078+023 -0.02+0.19

21  17:18:47.634 -38:49:55.96 252+ 054 251+ 0.49 23 13 | 1.9 17184764-3849578 VB13, O7V((f)

22 17:18:51.278 -38:45:2158 245+047  164+039  577+167: 100+029 -026+028 | 1.1 23 | 1.0 17185124-3845224 z
23 17:19:08.380 -38:42:28.26 163+048  593+099 048+054 078+0.12 1.7 17190852-3842283 N
24 17:19:22.691 -38:56:02.9] 455+080  267+070  658+122  100+204 091+011 it
25  17:19:17.446 -38:35:13.3] 6.34+ 1.17 =
26  17:19:07.966 -38:43:26.30 2.05+047 155048  500+091  0Q17+020 -0.01+0.22 =
27  17:19:52.526 -38:56:16.58 4.22+095  404+101  477+148  100+019 008+ 0.30 x
28 17:19:31.202 -38:52:32.26 207+051  272+059  433+090  100+013 -0.07+021 3
29  17:19:00.369 -38:51:21.44 148+037  135:+042  501+081  100+358 097+ 008 2.1 17190045-385119¢ <
30  17:18:55.457 -38:54:42.40 163+047  275+063  417+093  041+037 039+021 2.2 17185554-3854444 =
31  17:18:23.595 -38:51:02.18 121+043  223+060  597+114 -006+0.17 -1.00+0.39 0.5 17182355-3851024 S
32 17:18:13.552 -38:42:50.39 4.52+103  456+096  690+167 -0.26+053 081+0.16 2
33 17:18:53.837 -38:52:12.90 118+036  053+029  332+077  009+025 -0.19+0.30 1.7 17185369-3852133 =
347  17:18:47.037 -38:49:53.06 125+046  063+040  1744+395 014+023 -033+031 =
35  17:18:47.581 -38:41:59.05 159+ 046  722+117 086+019 019+0.15 2.2 17184747-384200¢ 2
36? 17:18:56.872 -38:48:54.77 047+034  139+047  360+085 100+ 020 -0.87+0.19 2.9 17185709-384856] a
37  17:19:32.030 -38:50:06.38 155+040  198+049  229+101: 016+042 -075+056 | 2.6 26 | 1.4 17193203-3850076 VB26, blue, bright o
38 17:18:19.541 -39:00:06.65 423+122  1295+258 037+019 -024+0.25 2.5  17181974-3900073 N
39  17:19:14575 -38:58:20.55 251+070  257+0.77  799+154 100+ 057 Q073+013 B
40  17:19:29.358 -38:55:47.6#4 0.63+0.39  126+050  480+098 -016+0.19 -0.99+0.34 1.3 17192925-3855481 o
41 17:19:18.006 -38:52:21.4P 113+052  069+034  369+092  090+027 041+026 | 2.8 440 | 1.6 17191806-3852229 ®
42 17:19:40.569 -38:49:58.87 2.23+049  082+039  256+099: 100+ 025 -054+043 1.1 17194049-384959¢

43?  17:19:02.825 -38:48:15.37 172+049  089+047  265+078  100+028 Q01+ 0.29

44 17:19:43.636 -38:50:53.17 1.62+048  114+043  313+088 -026+025 -050+057 0.9 17194361-385054(

45  17:19:38.387 -38:46:20.90 123+041  146+045  296+114: 049+052 015+0.39 1.6 17193836-3846224

46 17:19:22.554 -38:38:44.20 171+ 056  475+124 100+ 054 076+0.18

47  17:18:39.484 -38:51:41.31 096+044  098+038  326+091  100+093 060+ 0.22

48  17:18:55.565 -38:43:53.2P 113+047  116+0.36 180+ 067  004+043 003+ 0.45

49  17:17:44591 -38:50:30.92 1168+269 024+024 009+ 0.26

50  17:19:12.466 -38:49:01.98 100+033  072+032  251+068 -072+084 095+0.15 2.2 17191253-384904(

51  17:19:19.508 -38:45:58.00 0.75+030  078+0.32  183+058 100+ 0.22

52 17:17:53.257 -38:56:41.68 955+245 —081+020 034+0.69

53 17:19:45343 -38:48:49.15 093+051  153+056  271+099  070+041 -0.39+041

54  17:18:30.451 -38:44:07.41 0.29+030  063+0.32  329+0.86  022+024 -0.77+0.37

55  17:18:06.276 -38:47:25.28 103+058  298+0.82  381+138 -100+107 100+ 0.34

56  17:19:25.874 -38:56:33.59 161+111:  160+061  536+121  100+023  044+0.19 2.0 17192574-3856323

57  17:18:17.310 -38:42:26.6] 248+088  089+051: 574+140  100+101  098+0.08

58  17:17:53.448 -38:52:57.90 141+098  876+220 053+021 -0.70+035 1.1 17175335-3852574

Notes. A “?” after the XID indicates a potentially spurious sour&aurces 34 and 21 actually refer to the same object, wheoeases 14, 15, 36 and 43 are in the wings of source 1 and source
16 appears also as a wing of source 3. The count rates areigivesks? for the total band (0.3—10. keV energy band) ; uncertainaghre indicated by a “:” (source partially in a gap) ; missing

values could not be calculated (e.g., the source is in a gap,aobad column, or out of the field-of-view for that instrurtje The hardness ratid$R; andHR, are computed ad — S)/(M + S)
and H — M)/(H + M), respectively, wher&, M, andH are the count rates recorded in the soft (0.3-1.0 keV) erngmggd, medium (1.0-2.0 keV) energy band, and hard (2.0—-8¥D &nerqgy
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Table 2. Spectral parameters of the best-fit thermal models to EPI€afddM1.

XID NH KT1 norm, KT» normy KTs normg x?/dof (dof) Fops | abscor log(LeoL)  l10g(L&< /LgoL)
1072 cm? keV 103 cm> keV 103 cm> keV 103 cm™> 10 Bergem?s?t 1033(erg st (Lo)

1 11+ (0.066+0.007) Q140+ 0.009 51+ 29 057+003 097+0.10 199+0.08 044+ 0.03 1.41 (414) 155 154471.2 6.32 -5.713+ 0.003

2 026+ 0.13 020+ 0.05 006+ 0.17 095+004 005+0.02 274+035 0108+ 0.009 1.15 (136) 2.11

3 0.32+0.06 003+ 0.02 37543+ 74131 032+ 0.02 029+0.07 1.79 (77) 1.54

4 11+ (0.51+0.07) 090+ 0.06 024+ 0.03 1.15 (56) 0.59 2.780.10 6.23 -7.37+0.02

5 11+ (0.53+0.12) 062+ 0.14 035+0.11 1.24 (34) 0.47 3.000.13 6.13 -7.24+0.02

6 11+ (0.10+0.10) 198+ 0.54 0065+ 0.012 1.67 (29) 0.68 1.580.09 6.22 -7.61+0.02

7 11+ (0.40+0.08) 093+ 0.07 018+ 0.02 1.12 (43) 0.49 2.580.14 5.82 —7.00+ 0.02

8 11+ (141+1.05) >7.0 044+ 0.06 0.69 (21) 5.37

9 11+ (0. +£0.16) 258+ 0.46 0064+ 0.005 0.93 (17) 0.49

Notes. The fitted model has the formabs x wabs x 3" apec, where the first, interstellar absorption was fixed tbx1 10?2 cm2 for all but the known foreground sources (XID 2 and 3). Fluxes
refer to the 0.5-10. keV energy band, luminosities wereexbed for the interstellar absorption only, and abundanédbe thermal emission component and additional absorpiie solar
(Anders & Grevesse, 1989), except for the two WRs (XID 1 ansk@, text). For massive stars, approximate errors on X-rainhsities and lodlx /Lgo. ], shown on Figl, were calculated using
the relative errors on the total count rates (Tables 1 - thises well with results of the “flux err” command and “cflux” ded within xspec for both observed fluxed and absorptiomezted ones)

- other uncertainties in the absolute calibration, the spemodels, and the extinction or bolometric luminositiéshe individual stars are not included in these errors.
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Table 3. Parameters of the detected X-ray sources in IC 22348.

XID RA DEC RA(COT) DEC(cor) CR(MOST) CR(MOS?) CR(pN) HR:(pn) HR,(pn)
:00:20. 0522 22. :00.20. -0o:22:272, . + 1. + 1. + 4. —0. + 0. —0. + 0.
2 11:37:47.998 -63:19:23.55 11:37:48.448 -63:19:23,965630+1.697 57319+ 1527 228961+ 3.346 -0.503+0013 -0.803+0.019
3 11:38:09.387 -63:11:47.36  11:38:09.837 -63:11:47,7B5349+ 2487 32971+ 1530 123280+ 3.266 -0.537+0022 —0.890+0.040
4 11:39:49.856 -63:28:43.21 11:39:50.306 -63:28:43,652690+1.966 61910+ 2.238
5 11:39:03.011 -63:25:46.18 11:39:03.461 -63:25:46,593636+0.767 13394+ 0777 53026+ 1616 -0581+0025 —0.932+0.047
6 11:38:51.967 -63:19:53.04 11:38:52.417 -63:19:53480122+0.662 11064+ 0682 31628+ 1259  Q984+0032 0614+ 0.031
7 11:38:11.822 -63:23:26.51 11:38:12.272 -63:23:26,926.764+ 0539 5843+ 0478  26483+1103 -0.672+0032 -0.948+0.076
8 11:38:22.073 -63:12:01.77 11:38:22.523  -63:12:02/18 6.446+ 0701 28101+ 1617 -0618+0046 -0.732+0.171
9 11:38:22.394 -63:22:53.35 11:38:22.844 -63:22:53,765.702+ 0523  7011+0.775  16240+1019  Q243+0075 -0.282+ 0.068
10 11:39:10.651 -63:26:28.69 11:39:11.101 -63:26:29106.416+ 0588 6542+ 0627 17513+ 1154 0338+ 0078 -0.036+0.074
11 11:36:37.351 -63:21:02.86 11:36:37.801 -63:21:03.227.623+1.830 27243+ 1784 70639+ 6.799 0806+ 0143 Q580+ 0.071
12 11:38:55.304 -63:24:04.37 11:38:55.754 -63:24:04.78.057+0.474 4889+ 0476 16764+ 0967 0248+ 0.066 -0.178+ 0.067
13 11:38:57.653 -63:28:38.99 11:38:58.103 -63:28:39.4(6.957+0.659  7660+0.752 19530+ 1248 Q0414+ 0.063 -0.522+0.072
14 11:38:59.882 -63:28:40.90 11:39:00.332 -63:28:41.316.528+0.729 6419+ 0709 15502+ 1.186 0252+ 0.088 -0.116+0.090
15 11:38:34.284 -63:20:25.73 11:38:34.734 -63:20:26.143.352+0.394  5437+0494 11965+ 0785 Q152+ 0.074 -0.191+ 0.080
16 11:37:27.675 -63:17:15.97 11:37:28.125 -63:17:16.3%.672+0.635  5781+0633 16266+ 1167 0341+ 0079 -0.146+0.083
17 11:39:38.623 -63:21:47.60 11:39:39.073 -63:21:48.016.468+0.648 6278+ 0625 16539+ 1115 0393+ 0070 -0.219+0.078
18 11:38:19.738  -63:27:21.47 11:38:20.188 -63:27:21/883.495+0.438 3951+ 0457  9437+0792 0238+ 0.096 -0.139+ 0.099
19 11:38:09.070 -63:18:15.44 11:38:09.520 -63:18:15.853.409+ 0423  3131+0386 8668+ 0720  0461+0092 -0.197+0.091
20 11:36:55.715 -63:23:53.61 11:36:56.165 -63:23:54.024.591+0.628 3243+ 0951 17908+ 1303 —0597+0.058 -1.000+0.217
21 11:38:06.012 -63:19:03.73 11:38:06.462 -63:19:04.12.460+0.379  2098+0.328 7123+ 0675 Q185+ 0.100 -0.402+0.117
22 11:38:19.981 -63:21:52.98 11:38:20.431 -63:21:53.3R.051+0.400  0886+0.354 5560+ 0876  Q081+0.168 -0.691+ 0.152
23 11:39:17.794 -63:27:08.39 11:39:18.244 -63:27:08.804.294+ 0542  5211+0618 9502+ 0910 1000+ 0166 Q843+ 0.058
24 11:37:56.815 -63:08:55.52 11:37:57.265 -63:08:55.9%.063+0.952  4024+0697 20195+ 1.828 -0532+0077 -0.283+0.210
25 11:38:51.010 -63:22:41.92 11:38:51.460 -63:22:42,32.017+0.315  2093+0324  6217+0621 Q053+ 0.106 -0.316+0.132
26 11:37:24.786 -63:20:03.50 11:37:25.236  -63:20:03.913.437+0.487 3349+ 0465 9024+ 1103 0253+ 0130 -0.314+0.149
27 11:39:31.889 -63:24:07.93  11:39:32.339  -63:24:08.32.911+ 0519 3723+ 0496 10600+ 0920 0371+ 0.098 -0.057+ 0.098
28 11:37:53.498 -63:24:45.86 11:37:53.948 -63:24:46/272.366+0.357  2268+0.357 6609+ 0710  0292+0.122 -0.105+0.125
29 11:38:48.768 -63:25:54.41 11:38:49.218 -63:25:54.82.190+0.338 1752+ 0331 7643+ 0708  0358+0.102 -0.202+ 0.107
30ext 11:39:13.418 -63:28:49.90 11:39:13.868 -63:285(. 9.032+0939 11752+ 1.155 25190+1779  Q771+0.328 Q910+ 0.035
31 11:38:16.930 -63:20:17.86 11:38:17.380 -63:20:18.272.748+0.377 2593+ 0359 8978+ 0726 0266+ 0087 -0.420+0.093
32 11:37:11.679 -63:33:02.30 11:37:12.129 -63:33:02.717.180+ 1.024 Q9079+ 1155  20982+3.133 0252+ 0.151 -0.253+0.192
33 11:38:03.779 -63:24:41.50 11:38:04.229 -63:24:41,912.887+0.411  2633+0358 6798+ 0658  Q147+0.107 -0.191+0.120
34 11:38:49.435 -63:33:36.79 11:38:49.885 -63:33:37.204.250+0.657  3799+0.705 13109+ 1345 Q209+ 0115 Q037+ 0.120
35 11:38:19.842 -63:20:33.27 11:38:20.292  -63:20:33.68.153+0.407 3179+ 0403 10654+ 0811  Q197+0.079 -0.569+ 0.088
36 11:38:20.480 -63:19:47.33  11:38:20.930 -63:19:47.741.470+0.308  2473+0351 8032+ 0696 —0.066+0.100 -0.062+0.113
37 11:38:29.447 -63:22:05.79 11:38:29.897 -63:22:06.2R.464+0.350 1985+ 0313 4818+ 0578 0335+ 0120 -0.723+0.135
38 11:38:01.238 -63:17:35.24 11:38:01.688 -63:17:35.65.014+0.434  2708+0381  7824+0.763 -0.053+0.097 -0.605+0.143
39 11:37:17.756  -63:13:20.24  11:37:18.206 -63:13:20.65.593+0.695 3040+ 0611 11458+ 1201 —0.199+0099 -0.762+0.185
40 11:39:10.614 -63:24:08.93 11:39:11.064 -63:24:09.341.748+0.343 2005+ 0.342 5912+ 0653 0340+ 0117 -0.345+0.131
a1 11:38:35.061 -63:11:30.71 11:38:35.511: -63:11:31/12 4021+ 0601  13871+1413 -0.450+0089 —0.407+0.221
427  11:38:22.645 -63:22:21.78 11:38:23.095 -63:22:22.19.805+ 0479  2027+0560 1663+ 0680  1000+0.235 —0.049+ 0.396
43 11:37:56.327 -63:20:52.39 11:37:56.777 -63:20:52.8@.543+0.373 1655+ 0294  6533+0721 Q170+ 0119 -0.360+0.135
44 11:38:11.925 -63:22:16.04 11:38:12.375 -63:22:16(451.893+0.339  1474+0323 7369+ 0685 —0.034+0093 -0.716+0.120
45 11:38:15.902 -63:19:53.33  11:38:16.352 -63:19:53.741.764+0.320  1772+0319  4179+0561  Q0188+0.138 -0.530+0.166
46 11:38:17.348 -63:21:32.26 11:38:17.798 -63:21:32,672.268+0.343  1717+0.319  4223+0566 1000+ 0352 Q644+ 0.121
a7 11:37:48.744 -63:20:26.87 11:37:49.194 -63:20:27.282.235+0.371  2677+0.384 6034+ 0692 —0058+0112 -0.620+0.177
48 11:39:13.154 -63:23:22.77 11:39:13.604 -63:23:23.181.807+0.361 2045+ 0355 7398+ 0717 Q036+ 0.109 -0.089+ 0.123
49 11:40:04.613 -63:24:57.55 11:40:05.063 -63:24:57.963.870+0.638 4286 0.654
50 11:39:35.417 -63:27:50.51  11:39:35.867 -63:27:50.923.016+ 0508 4642+ 0636 10202+ 1.078 Q070+ 0112 -0.101+0.138
51 11:38:25.257 -63:18:56.40 11:38:25.707 -63:18:56.812.277+0.365  1738+0.317  5187+0620  Q087+0.134 -0.243+0.148
52 11:38:24.109 -63:23:02.80 11:38:24.559 -63:23:03.211.806+0.358 1039+ 0292 2528+ 0520 -0.143+0.201 -1.000+ 0.202
53 11:38:57.710 -63:28:26.65 11:38:58.160 -63:28:27.062104+0.469 1530+ 0464 3950+ 0773 Q0213+ 0232 -0.064+ 0.230
54 11:37:00.502 -63:32:49.83 11:37:00.952 -63:32:50.240.346+0.384 Q090+ 0.347 6032+ 1343 -0970+0.096 Q935+ 0.204
55 11:39:24.431 -63:23:47.30 11:39:24.881 -63:23:47.712.825+ 0424  2884+0428 6197+ 1653 0493+ 0277 -0.288+0.310
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Nazé et al.: X-rays from HM1 and IC 2942948

Table 3. Continued.

XID RA DEC RA(coN) DEC(cor) | CR(MOST) CR(MOS?) CR(pn) HR(pn) HR(pn)

. . . -bo. . . . . . -ba: . . + 0. + 0. + Z. + 0. 0. + 0.
57  11:39:17.384 -63:24:43.43 11:39:17.834 -63:24:43.84380+0.384 2070+0.381 7085+ 0.748  0388+0.122 -0.087+0.118
58  11:39:25.240 -63:28:29.56 11:39:25.690 -63:28:29.93473+ 0574 4042+ 0646 9022+ 1.066 Q455+ 0.142 Q047+ 0.126
59  11:39:23.700 -63:28:27.27 11:39:24.150 -63:28:27.6B577+0.480 1932+ 0543 5782+ 0.987  0384+0.177 -0.085+0.199
607  11:39:21.053 -63:28:30.09 11:39:21.503 -63:28:30.50114+ 0579 1575+ 0541 5000+0.928 0100+ 0.250 Q283+ 0.200
61  11:38:57.915 -63:24:10.33 11:38:58.365 -63:24:10. 78633+ 0.209 0597+ 0.226 3230+ 0511  0212+0.147 -1.000+ 0.195
62  11:38:50.831 -63:26:54.73 11:38:51.281 -63:26:55.14969+0.359 2315+ 0.391 6944+ 0736  Q137+0.112 -0.344+0.136
63  11:37:54.435 -63:21:46.83 11:37:54.885 -63:21:47.28277+0.428 2736+0.394 16916+2.866 -0.241+0.170 Q105+ 0.243
64  11:38:48.886 -63:27:29.34 11:38:49.336 -63:27:29.76379+0.403 1986+ 0.370 5097+ 0.637 Q092+ 0.126 -0.429+ 0.174
65  11:38:18.306 -63:11:30.59 11:38:18.756 -63:11:31.00 2857+ 0540 8555+1.117 Q157+0.130 -0.486+0.180
66  11:37:41.860 -63:21:55.32 11:37:42.310 -63:21:55.7B299+0.301 1460+ 0.308 4756+ 0.602 Q019+0.122 -0.728+0.185
67  11:39:23.273 -63:27:43.24 11:39:23.723 -63:27:43.65146+0.447 3189+ 0543 6764+ 0843 0997+ 0.094 0363+ 0.111
68  11:37:09.985 -63:21:42.15 11:37:10.435 -63:21:42.56737+0.399 1853+0418 5326+ 0803 -0.127+0.161 -0.014+0.205
69  11:37:36.944 -63:21:04.88 11:37:37.394 -63:21:05.2B543+0.316 1236+ 0.286 5655+ 0.770 Q005+ 0.145 -0.225+0.184
70  11:39:48.754 -63:24:10.51 11:39:49.204 -63:24:10.9290+ 0.359 1672+ 0406 5296+ 0.784  Q102+0.145 -0.391+ 0.214
71 11:39:19.543 -63:28:35.86 11:39:19.993 -63:28:36.27653+0.452 1281+0.379 3310+0730 Q017+0204 -0.511+0.367
72 11:37:09.016 -63:20:05.51 11:37:09.466 -63:20:05.92028+0.436 1627+0.391 5399+ 0.823 -0.220+0.144 -0.313+0.263
73 11:37:30.632 -63:18:42.57 11:37:31.082 -63:18:42.98012+0.405 1194+0323 3275+0731 1000+ 0591 Q744+ 0.155
74  11:37:02.158 -63:13:26.38 11:37:02.608 -63:13:26.78515+0.776 2795+ 0.667 9129+ 1339  0280+0.139 -0.285+ 0.196
75  11:39:02.083 -63:21:42.35 11:39:02.533 -63:21:42.76508+0.289 1419+ 0291 9038+ 1745 -0.087+0.179 -0.791+0.334
76  11:39:59.987 -63:26:38.53 11:40:00.437 -63:26:38.98777+0.799 5412+ 0.792
77  11:39:45560 -63:28:40.08 11:39:46.010 -63:28:40.4B337+0.900 12156+1.049 41961+2.062 -0518+0.042 -0.674+0.107
78 11:38:30.404 -63:22:53.85 11:38:30.854 -63:22:54.2B574+0.221 Q809+ 0231 2870+ 0.494 Q104+ 0.174 -0.518+0.232
79 11:38:34.220 -63:22:02.62 11:38:34.670 -63:22:03.0B362+0.277 0Q315+0.171 3042+ 0482  0268+0.158 -0.813+0.182
80  11:39:28.968 -63:24:38.02 11:39:29.418 -63:24:38.4B655+0.396 1568+ 0.363 3363+ 0.632 -0.024+0231 Q175+ 0.220
81  11:39:12.223 -63:31:14.42 11:39:12.673 -63:31:14.8B238+0.365 1791+0481 6143+ 0.776 -0.420+0.116 -1.000+0.177
82  11:38:15.332 -63:23:41.28 11:38:15.782 -63:23:41.69587+0.234 Q0745+ 0253 1658+ 0442 -0.358+0.222 -1.000+ 0.833
83  11:38:20.999 -63:24:02.37 11:38:21.449 -63:24:02. 78729+ 0.222 Q951+ 0261 3352+ 0506  Q133+0.145 -0.829+0.198
84  11:37:40.536 -63:18:43.20 11:37:40.986 -63:18:4361186+0.422 Q797+0.661 5112+ 0.679 -0.006+0.131 -0.542+0.196
85  11:38:17.088 -63:17:21.43 11:38:17.538 -63:17:21.84319+0.290 1301+0284 3079+ 0517 Q170+0.180 -0.274+0.212
86  11:37:41.542 -63:20:05.24 11:37:41.992 -63:20:05.65664+0.340 1493+0.331 5933+ 0721 -0.164+0.133 -0.077+0.165
87  11:38:57.795 -63:18:33.70 11:38:58.245 -63:18:34.10921+0.263 0714+0229 2307+ 0443 -0.125+0.182 -0.903+0.291
88  11:39:49.208 -63:29:35.80 11:39:49.658 -63:29:36.22602+ 0.658 3762+ 0.715
89  11:38:39.480 -63:23:10.79 11:38:39.930 -63:23:11.2D985+0.239 1140+ 0.260 3396+ 0.494 Q470+ 0.150 -0.561+ 0.157
90  11:39:05.396 -63:12:10.72 11:39:05.846 -63:12:11.13 2022+ 0489 8826+1.120 0258+0.140 -0.030+0.149
91  11:36:58.770 -63:29:07.77 11:36:59.220 -63:29:08.1B730+0.691 3130+ 0.680 8704+ 1323  0213+0.148 -0.298+ 0.206
92  11:37:57.722 -63:21:2555 11:37:58.172 -63:21:25.96603+0.319 1746+ 0.318 3668+ 0547 -0.046+0.173 -0.019+0.192
93  11:39:10.169 -63:22:50.12 11:39:10.619 -63:22:50.5B464+0.298 Q974+ 0250 2699+ 0499 Q449+ 0206 -0.275+0.211
94  11:38:15.173 -63:22:20.59 11:38:15.623 -63:22:21.0D0541+0.362 1398+ 0.354 3953+ 0.696 —-0.293+0.175 -0.399+ 0.274
95  11:38:11.619 -63:20:22.09 11:38:12.069 -63:20:22.50090+0.271 1140+ 0271 3245+ 0527 0289+0.181 -0.348+0.186
96  11:38:21.993 -63:32:02.64 11:38:22.443 -63:32:03.05536+0.382 2087+0502 4767+0.789 Q095+ 0.157 -0.510+0.251
97  11:37:00.845 -63:20:44.87 11:37:01.295 -63:20:45.2B659+0.442 1684+ 0455 7237+0.960 0315+0.131 -0.340+0.171
98  11:37:10.517 -63:19:22.21 11:37:10.967 -63:19:22.6R647+0.520 1445+0.399 7288+ 1272 Q139+0.183 -0.301+ 0.229
99  11:37:59.546 -63:20:01.32 11:37:59.996 -63:20:01.7B129+0.302 1392+0.296 3706+ 0.653 -0.085+0.191 -0.187+0.241
100  11:38:11.427 -63:19:14.73 11:38:11.877 -63:19:1.14358+0.293 1335+0.291 3217+0532 Q039+ 0.181 -0.194+0.215
101  11:38:11.215 -63:25:37.17 11:38:11.665 -63:25:37.58122+0.360 1254+ 0.372 4966+ 1464  Q377+0298 -0.349+ 0.363
102  11:37:43.381 -63:22:35.07 11:37:43.831 -63:22:34.4B179+0.281 1307+0.293 2539+ 0481 -0.065+0.171 -1.000+ 0.345
103  11:38:02.814 -63:24:58.63 11:38:03.264 -63:24:59.01870+0.271 0860+ 0.248 2189+ 0.417 1000+ 0.053
104  11:39:17.686 -63:27:59.58 11:39:18.136 -63:27:59.9B666+0.487 2175+0470 4492+ 0770 0396+0.188 -0.073+0.195
105  11:39:06.722 -63:19:00.60 11:39:07.172 -63:19:01.01649+0.226 Q928+ 0.255 2783+ 0505 -0.283+0.165 -0.532+0.372
106  11:37:57.991 -63:18:59.39 11:37:58.441 -63:18:59.8D401+0.184 0669+0.234 2533+ 0.469 -0.904+0.127 Q101+ 0.975
107? 11:38:20.835 -63:23:06.67 11:38:21.285 -63:2307.0.174+0.308 Q147+0240 2414+ 1557 -0.498+0.602 -1.000+0.937
108  11:37:12.746 -63:21:25.09 11:37:13.196 -63:21:25.5D738+0.414 Q740+0.285 4140+0.723  0264=0159 -0.683%0.264
109  11:37:05.357 -63:27:16.24 11:37:05.807 -63:27:16.65790+0.482 1372+0418 5771+0904 -0.748+0.111 -0.125+0.568
110  11:38:55.751 -63:22:46.90 11:38:56.201 -63:22:47.31032+0.271 Q0500+ 0.195 3573+ 0538 -0.278+0.149 -0.227+ 0.240
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Table 3. Continued.

XID RA DEC RA(cCOT) DEC(cor) | CR(MOSI) — CR(MOS?) CR(pn) HR(pn) HR(pN)
. . . -bo! . . . . . . -bo! 2 As + 0. + 0. + 0. —U. + 0. + 0.

112 11:38:19.110 -63:12:13.79  11:38:19.560 -63:12:14.20 2622+0544 7241+1109 0338+0.369 0610+ 0.125
113 11:37:52.239  -63:29:31.00  11:37:52.689 -63:29:31.41710+ 0.248 1887+0.456 3636+ 0.678 0204+ 0.173 -0.628+ 0.277
114  11:38:17.961 -63:20:58.08  11:38:18.411: -63:20%d.41.115+0.306 1426+0.317 3261+0546 Q721+0.215 -0.085+ 0.165
115  11:37:34.888 -63:21:47.72  11:37:35.338  -63:21.4d.18264+ 0.273 0296+ 0.188 1957+ 0.426 -0.669+0.191 -0.821+0.753
116  11:37:25.504 -63:13:38.18  11:37:25.954 -63:13:39.5D466+ 0497 2274+ 0513 5485+0971 0401+0.212 Q189+ 0.179
117  11:38:15.840 -63:20:57.49  11:38:16.290 -63:20:57.9D582+ 0.309 Q916+ 0.262 1910+ 0435 1000+ 0.323 Q591+ 0.206
118  11:37:33.574 -63:32:090.65  11:37:34.024 -63:32:10.06352+ 0.424 0529+ 0.341 3540+ 0.766 —0.180+0.195 -0.892: 0.465
119  11:38:21.663 -63:26:05.67  11:38:22.113 -63:26:06.0B768+ 0.303 0858+ 0.254 2644+ 0.454 -0.058+0.159 -1.000+ 0.267
120  11:38:58.077 -63:29:44.98  11:38:58.527 -63:29:45.39144+ 0406 1315+0.389 7815+1.323  Q0193+0.179 -0.223+0.215
121  11:37:38.128 -63:30:22.71  11:37:38.578 -63:30:23.12212+ 0469 1732+ 0.449 6265+0.908 -0.083=0.148 -0.163+0.212
122 11:39:18.258 -63:19:28.18  11:39:18.708 -63:19:29.5D139+ 0.284 0448+0.191 1985+ 0.495 -0.230+0.224 -0.423+0.485
123 11:36:25.713  -63:25:05.84  11:36:26.163 -63:25:06.26086+ 0.518 2874+0.749 3601+ 0.966 -0.742+0.198 -1.000+2.111
124? 11:38:19.610 -63:21:36.69  11:38:20.060 -63:21(87.D.362+0.217 Q146+0.177 2780+0575 -0.072+0.200 -0.720+0.301
125  11:38:28.186 -63:25:12.84  11:38:28.636 -63:25:13.25658+ 0.202 0452+ 0.196 1025+ 0.338 Q001+ 0.286 —1.000+ 0.655
126 11:37:21.517 -63:30:25.99  11:37:21.967 -63:30:26.40347+0.740 3577+0.700 13188+2497 0855+0.286 Q501 0.150
127  11:38:58.907 -63:28:11.03  11:38:59.357 -63:28:11.41982+ 0.330 1629+ 0.404 2585+ 0592 Q415+ 0.252 —0.150+ 0.261
1287 11:38:59.015 -63:28:54.62  11:38:59.465 -63:2855.0.718+0.351 1466+ 0.454 1869+ 0.614 0743+ 0285 —0.703+ 0.367
129  11:40:08.980 -63:15:30.27  11:40:09.430 -63:15:30.68 3.978+ 0.726

130  11:39:11.550 -63:14:28.25  11:39:12.000 -63:14:28.66 1.193+0.320 3889+0.731 Q199+ 0199 —0.054=+ 0.229
131  11:39:19.328  -63:25:17.90  11:39:19.778 -63:25:19.31813+ 0.360 0652+ 0249 3531+ 0.692  0214+0.210 -0.315+ 0.244
132 11:37:51.107 -63:31:00.27  11:37:51.557 -63:31:00.6B622+ 0.400 1164+0.405 4832+0.794 -0.221+0.152 -0.397+0.305
133 11:38:35.386  -63:29:20.42  11:38:35.836 -63:29:20.8B509+ 0.355 0933+0.336 3094+ 0596 -0.011+0215 -0.012+0.248
134? 11:38:23.968 -63:22:00.53  11:38:24.418 -63:2200.9.130+ 0.317 1007+0.320 2567+0.617 Q000+ 0.251 —0.585:+ 0.282
135  11:39:55.370 -63:25:54.47  11:39:55.820 -63:25:54.8B527+ 0426 2593+ 0538 5571+0.899 -0.043+0.150 -0.496+ 0.272
136  11:38:31.374 -63:28:24.51  11:38:31.824 -63:28:24.92141+ 0316 Q979+0.293 3801+ 0586 -0.071+0151 -0.401+0.242
137  11:37:53.545 -63:19:01.20  11:37:53.995 -63:19:01.61878+0.289 1073+0.292 3631+0592 -0.220+0.162 -0.469+ 0.254
138 11:38:18.118 -63:23:14.24  11:38:18.568 -63:23:14.66300+ 0.307 1239+ 0317 2956+ 0594 -0.081+0.226 -0.135+0.259
139  11:38:39.609 -63:14:13.41  11:38:40.059 -63:14:13.82 0814+ 0271 2268+0563 Q090+ 0240 -0.378+0.366
140  11:38:04.190 -63:22:46.02  11:38:04.640 -63:22:46.43334+0.178 0514+0226 1693+ 0409 -0.110+0239 -0.502:+ 0.381
141  11:38:31.736  -63:27:26.35  11:38:32.186 -63:27:26.7H380+ 0.198 0552+ 0225 1759+0.401 Q118+ 0.214 —1.000+ 0.292
142  11:40:01.395 -63:23:42.84  11:40:01.845 -63:23:43.25223+ 0429 1728+0.432 5147+0.867 0235+0.159 -0.544+ 0.235
143  11:37:49.879 -63:23:58.07  11:37:50.329 -63:23:58.4B428+ 0.211 0629+ 0211 2336+ 0553 -0.385+0.222 -0.894:+ 0.406
144  11:38:09.046 -63:10:51.80  11:38:09.496 -63:10:5J. 20459+ 0593 1577+0.397 4711+1.000 -0.017+0213 -0.144+0.298
145  11:37:36.348 -63:17:23.58  11:37:36.798 -63:17:23.99463+ 0.246 0794+0281 1820+ 0.646 -0.387+0.335 -0.405+0.720
1467 11:39:45.988 -63:28:34.24  11:39:46.438 -63:2884.2.068+ 0.872 5126+1229 17413+2579 -0.316+0.138 -0.703+0.196
147? 11:39:45.613 -63:28:14.26  11:39:46.063 -63:28714.8.932+ 0549 1174+0.443 4260+ 1.064 -0556+0179 -1.000+ 1.365
148  11:37:56.808 -63:16:41.96 11:37:57.258 -63:16:42.37057+ 0.299 0805+ 0.246 3326+ 0.646 -0.222+0234 0246+ 0.224
149  11:39:11.766  -63:17:57.56  11:39:12.216 -63:17:57.97 0.941+0.272 2909+ 0542  Q174+0.188 -0.377+0.250
150  11:37:46.367 -63:15:49.19  11:37:46.817 -63:15:49.6D234+0.383 1343+0.349 3032+ 0.671 0261+ 0.259 -0.049+ 0.255
151  11:38:02.014 -63:23:50.35  11:38:02.464 -63:23:50.76289+ 0.283 1003+ 0.263 3312+ 0537 0294+ 0.177 -0.386+ 0.187
152  11:38:21.722  -63:29:14.99  11:38:22.172 -63:29:15.4D722+0.288 1369+ 0.390 3104+ 0590 Q092+ 0.179  —0.608+ 0.293
153  11:37:22.305 -63:08:56.82  11:37:22.755 -63:08:57.23 8910+ 1478 -0.793+0.111 Q526= 0.267
154  11:39:45.184  -63:24:49.19  11:39:45.634 -63:24:49.6D441+ 0.278 Q758+0.305 2519+ 0.609 0317+0.234 -0.522+ 0.326
155  11:37:58.159 -63:07:50.44  11:37:58.609 -63:07:50.85 10528+ 1.776 0509+ 0.160 —0.354+ 0.206
156  11:37:59.834 -63:17:20.45  11:38:00.284 -63:17:20.85829+ 0.281 Q756+ 0.266 2486+ 0530 -0.200+0.208 -0.376+ 0.354
157  11:38:11.168 -63:21:41.27  11:38:11.618 -63:21:41.68483+0.226 0817+0258 2212+0432 Q177+0.192 -1.000+0.148
158  11:39:13.439  -63:22:04.58  11:39:13.889 -63:22:04.99573+0.224 0620+0.229 1562+ 0.395 Q087+ 0.240 —0.880+ 0.348
159  11:37:52.716 -63:21:57.50  11:37:53.166 -63:21:57.91360+ 0.326 1199+0.313 3635:0.681 0358+ 0.449 Q547 0.163
160  11:38:28.685 -63:14:14.01  11:38:29.135 -63:14:14.42 0.329+0.191 3818+0655 -0.181+0.180 -0.073+0.252
161  11:38:42.238 -63:22:06.55  11:38:42.688 -63:22:06.95384+ 0.189 0253+0.199 1906+ 0.396 —0.148+0.198 -0.724+ 0.329
162  11:38:52.607 -63:19:23.71  11:38:53.057 -63:19:24.12441+ 0210 0566+ 0206 2223+0.434  Q088+0.187 -0.819+ 0.264
163  11:38:55.693 -63:28:58.32  11:38:56.143 -63:28:58. 78754+ 0.287 0556+ 0.268 1569+ 0530 -0.324+0.281 -1.000+ 1.099
164  11:38:26.727 -63:20:32.66  11:38:27.177 -63:20:33.0¥356+ 0.169 0266+ 0.164 1788+0.414  0214+0.243 -0.518+ 0.282
165  11:38:42.229 -63:24:56.00 11:38:42.679 -63:24:56.41787+0.279 0582+0.221 2100+0.450 Q068+ 0.210 -0.522+ 0.314
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Nazé et al.: X-rays from HM1 and IC 2942948

Table 3. Continued.

XID RA DEC RA(coN) DEC(cor) | CR(MOSI)  CR{MOS?) CR(pn) HR.(pn) HR(pn)

. . . -bo. . . . . . -0o! . . + 0. + 0. + 0. + 0. 0. + 0.
167  11:36:40.208  -63:14:16.18 11:36:40.658 -63:14:16.58707+1.204 3462+ 0.835 Q9210+ 1557 0232+0.198 Q099+ 0.185
168? 11:39:12.799  -63:28:39.13  11:39:13.249 -63:28B9.3.538+ 0.457 2202+ 0546 5996+0921 0651+1.940 Q966+ 0.056
169  11:37:43.688 -63:25:46.97 11:37:44.138 -63:25:47.38923+ 0.278 0543+ 0.221
170  11:38:04.260 -63:33:45.89  11:38:04.710 -63:33:46.3D514+0.385 0428+ 0.354 3438+ 0.684 -0.492+0.174 -1.000+ 0.445
171  11:39:37.741  -63:29:13.73  11:39:38.191 -63:29:14.14121+0.412 Q969+ 0.395 2897+0.779 Q144=0251 -0.445+0.409
172  11:38:08.646  -63:12:15.40 11:38:09.096 -63:12:15.81 0910+ 0373 1709+0.635 -0.777+0270 -1.000+1.815
173  11:38:25.812  -63:26:49.78  11:38:26.262 -63:26:50.10418+ 0.295 1110+ 0.275 3463+ 1573 1000+ 0.277
174  11:37:40.070 -63:19:05.91 11:37:40.520 -63:19:06.32 0.065+0.354 2588+0542 Q158+ 0238 -0.204+0.253
175  11:39:27.194 -63:26:57.66 11:39:27.644 -63:26:58.0Y856+0.323 1160+ 0.343 1999+ 0573 -0.411+0.274 Q058+ 0.471
176 11:39:02.262 -63:22:57.45  11:39:02.712 -63:22:57.85939+ 0.283 0648+ 0.220 2462+0.481 -0.114+0.207 -0.229+0.281
177  11:38:04.720 -63:26:54.64  11:38:05.170 -63:26:55.06041+ 0.271 0845+ 0.243 2747+1023 -0.365+0.486 Q490 0.430
178  11:38:21.976  -63:27:37.73  11:38:22.426 -63:27:38.14731+0.215 Q279+0.174 2059+ 0.804 -1.000+ 0.203
179  11:37:08.855 -63:22:48.09  11:37:09.305 -63:22:48.3D603+ 0.284 0608+ 0.263 2379+0.723 0266+ 0.216 —1.000+ 0.685
180  11:37:03.194 -63:19:06.20 11:37:03.644 -63:19:0.61146+0.381 Q760+0.278 3701+1671 -0.713+0.354 Q142+ 1.070
181  11:39:40.956 -63:27:00.54 11:39:41.406 -63:27:00.95220+ 0.407 1872+0.606 4080+0.780 0230+ 0200 -0.330+ 0.243
182  11:38:14.972  -63:23:09.19  11:38:15.422 -63:23:09.6D521+0.221 0530+ 0.220 1346+0.440 -0.117+0.329 -0.494+0.477
183? 11:38:11.844 -63:12:04.80 11:38:12.294 -63:12105.2 0.876+0.416 4296+0982 -0.120+0.222 -0.426+0.354
184  11:36:29.462  -63:17:30.41 11:36:29.912 -63:17:30.82831+0.731 0918+0545 3936+1.305 0667+0.298 -0.369+ 0.404
185  11:39:43.155 -63:29:46.40 11:39:43.605 -63:29:46.81902+ 0.514 2419+ 0.568
1867 11:38:04.782  -63:08:10.55 11:38:05.232 -63:086L0.9 2178+ 0707 3509+1.319 0278+0379 Q023+ 0.438
187  11:37:06.520 -63:15:25.19  11:37:06.970 -63:15:25.6D996+ 0.534 1200+ 0429 4764+0.922 0460+0.169 -0.641+ 0.269
1887 11:39:53.009 -63:28:01.26  11:39:53.459 -63:2811.6.847+0.568 1714+ 0.503
189  11:37:50.098 -63:12:27.42 11:37:50.548 -63:12:27.8B135+0.429 0849+ 0.353 1666+ 0591 -0.337+0.288 -1.000+1.188
190  11:37:19.677 -63:22:49.52  11:37:20.127 -63:22:49.93080+ 0.343 1016+ 0.309 1579+0.447 Q128+0271 -0.919+0.358
191  11:37:27.453  -63:23:15.17  11:37:27.903 -63:23:15.5B774+0.250 0689+ 0.280 1973+0532 0208+ 0276 -0.174+0.347
192  11:37:13.007 -63:17:05.20 11:37:13.457 -63:17:05.611232+0.388 0642+0.321 2483+ 0.693 Q0063+ 0287 -0.034+ 0.362
193  11:38:20.400 -63:18:04.48  11:38:20.850 -63:18:04.88656+ 0.217 0391+0.189 2019+0598 0617+0281 -0.412+0.340
194  11:39:02.271 -63:34:30.75  11:39:02.721 -63:34:31.16288+0.295 1831+0579 3992+0.958 -0.237+0.190 -1.000= 0.750
195  11:37:13.370 -63:19:27.22  11:37:13.820 -63:19:27.68314+0.376 0762+0.301 2255+0.723 Q011+0.316 -0.240+ 0.464
1967 11:38:15.833 -63:11:43.62  11:38:16.283 -63:11314.0 0.705+0.298 2573+ 0.802 -0.358+0.287 -0.452+ 0.640
197  11:39:41.905 -63:16:33.00 11:39:42.355 -63:16:33.411363+0.383 0950+ 0.356 2548+ 0.653 -0.125+0.229 -0.574+ 0.492
198  11:38:34.494  -63:14:42.50 11:38:34.944 -63:14:42.91 0.608+ 0238 1259+ 0.468 -0.023+0.362 -1.000+ 0.350
199  11:40:11.553 -63:22:20.31  11:40:12.003 -63:22:20.72195+ 0.420 1603+ 0474 3138+0.830 -0.391+0.232 -0.043+0.481
200 11:38:08.375 -63:20:02.25 11:38:08.825 -63:20:02.65493+0.206 0429+ 0.193 1566+ 0.420 -0.056+0.269 —0.339+ 0.401
201  11:38:08.047 -63:12:45.69 11:38:08.497 -63:12:46.10 1.180+0.399 4827+ 0.856 -0.064+0.179 -0.145+0.255
202  11:38:17.085 -63:31:35.42 11:38:17.535 -63:31:35.8B442+0.254 Q445+0.302 2490+0528 Q071+0.197 —1.000+ 0.295
203  11:39:13.987 -63:18:57.43 11:39:14.437 -63:18:57.84198+0.313 1623+ 0571 6048+1.653 -0.211+0233 -1.000+0.711
204  11:38:16.418 -63:24:54.41 11:38:16.868 -63:24:54.82410+0.175 0243+0.191 2052+0.445 -0.372=0.204 -0.512+0.444
205  11:39:30.137 -63:21:10.65 11:39:30.587 -63:21:11.0B315+0.246 Q721+0242 1115+0.408 -0.306+0.351 -0.379+0.727
206  11:38:11.451 -63:22:57.73  11:38:11.901 -63:22:58.101452+0.209 Q0705+ 0252 1835+0.465 Q184+0.317 -0.146+0.279
207 11:38:38.617 -63:24:57.65 11:38:39.067 -63:24:58.06483+0.187 Q601+0231 1417+0.379 -0.085+0.264 -0.698+ 0.390
208  11:38:42.090 -63:27:21.31 11:38:42.540 -63:27:21.72428+0.218 Q174+0171 1383+0.381 -0.131+0261 -0.863+0.434
209  11:39:53.804 -63:30:22.01 11:39:54.254 -63:30:23.42197+ 0596 2106+ 0.575
210  11:37:14.025 -63:23:42.48 11:37:14.475 -63:23:47.89543+0.262 Q462+ 0265 2628+0.626 -0.822+0.186 -1.000+2.760
211  11:36:13.533 -63:19:28.44: 11:36:13.983 -63:1924.8 6.143+ 1.443 -0.351+0.215 Q170+ 0.343
212 11:38:48.529  -63:28:18.49 11:38:48.979 -63:28:18.9D266+0.247 1393+ 0.368 3482+0.613 0231+0.173 -0.444+0.233
2137 11:38:32.330 -63:11:27.44  11:38:32.780 -63:1197.8 0.975+0.387 4849+1298 Q155+0427 0393+ 0.253
2147 11:38:21.207 -63:11:11.17 11:38:21.657 -63:1181.5 0976+ 0382 2100+0.843 0384+0.472 -0.058+ 0.446
215  11:38:32.348  -63:29:28.60 11:38:32.798 -63:29:29.00406+0.234 0769+ 0367 2612+0575 0211+0.213 -0.368+0.303
216  11:39:42.061 -63:13:23.57 11:39:42.511 -63:13:23.98 1.828+ 0506 4428+1029 0581+1.079 Q894+ 0.123
217  11:39:13.832 -63:28:08.12 11:39:14.282 -63:28:09.3B323+0.248 1547+ 0407 1488+0520 Q968+0.188 —0.622+ 0.397
218  11:38:25.845 -63:24:18.40 11:38:26.295 -63:24:18.81800+0.211 Q790+0.220 Q942+0.330 1000+ 1.427 Q728+ 0.298
219  11:39:51.449 -63:22:4555 11:39:51.899 -63:22:45.95933+0.361 1405+ 0.401 5090+2.241 0240+ 0.383 —1.000+ 0.698
220 11:37:48.609 -63:21:17.49 11:37:49.059 -63:21:17.9D669+0.237 0670+ 0.215 2163+0537 -0.034+0243 -0.389+0.385
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Table 3. Continued.

XID RA DEC RA(coN) DEC(cor) | CR(MOSI)  CR{MOS?) CR(pn) HR(pn) HR(pn)
. . . -0o. . . . . . -bo! . . + 0. + 0. + 0. + 0. + 0.

222 11:39:29.209 -63:30:13.84 11:39:29.659 -63:30:14.25297+0.429 1354+ 0449 2366+0.640 -0.027+0.246 -0.890+ 0.477
223  11:38:33.504 -63:23:09.92 11:38:33.954 -63:23:10.3B569+ 0.205 0384+ 0186 1709+0.422 -0.120+0.257 -0.223+ 0.354
224  11:38:09.867 -63:27:04.90 11:38:10.317 -63:27:05.31793+0.255 0828+ 0.253 2049+ 0445 -0.104+0.215 -0.428+0.339
225  11:37:46.716 -63:16:42.04 11:37:47.166 -63:16:42.45290+0.242 0574+0.239 2415+0542 1000+0.315 0599+ 0.191
226  11:38:00.471 -63:18:27.03 11:38:00.921 -63:18:27.4%455+0.232 0500+ 0.212 1424+0433 0592+0.344 -0.441+0321
227  11:37:43.057 -63:28:37.36 11:37:43.507 -63:28:37.7¥177+0.185 0506+ 0.235 1826+0507 Q101+0235 -1.000+ 0.546
228  11:39:30.055 -63:22:58.18 11:39:30.505 -63:22:58.38809+ 0270 0423+ 0.237 1758=0.449 -0.165+0.227 -1.000+0.516
229  11:37:55.855 -63:09:39.66 11:37:56.305 -63:09:40.0r945+0.632 1899+ 0576 4822+1098 Q030+ 0211 -0.494+ 0.374
230  11:39:05.943 -63:21:17.30 11:39:06.393 -63:21:17.71480+0.219 0261+0.156 1671+0428 Q704+0230 -0.821+ 0.254
231  11:39:02.552 -63:23:56.74 11:39:03.002 -63:23:57.15614+0.223 0659+ 0.232 1476+0.395 -0.216+0.252 -0.597+ 0.504
232 11:38:30.084 -63:27:48.49 11:38:30.534 -63:27:48.9D355+0.200 Q141+0122 1270+0374 -0.291+0.269 -0.615+0.605
233  11:37:43.467 -63:24:41.48 11:37:43.917 -63:24:41.89288+0.214 0888+ 0.263 1125+ 0.401 1000+ 0.086
234  11:39:12.631 -63:13:17.46 11:39:13.081 -63:13:17.87 1.086+0.335 3725+0.775 0108+0.226 Q038+ 0.249
235  11:37:23.330 -63:30:45.05 11:37:23.78  -63:30:45.45795+ 0.599 1933+ 0.582

236  11:39:08.898 -63:31:25.41 11:39:09.348 -63:31:25.82302+0.438 Q0776+ 0.367 2432+0.729 -0.087+0.356 0329 0.319
237? 11:35:57.345 -63:24:46.75 11:35:57.795 -63:24617.1 6.272+ 1573 Q115+ 0242 -0.046+ 0.328
238  11:38:21.591 -63:19:12.88 11:38:22.041 -63:19:13.28352+0.195 0565+ 0.220 0593+0.291 1000+ 0531 -0.539+ 0.491
239  11:39:00.438 -63:21:03.93 11:39:00.888 -63:21:04.34692+ 0.246 0413+0.186 2214+0454 Q087+0.190 -1.000+ 0.296
240  11:38:46.618 -63:16:55.48 11:38:47.068 -63:16:55.89 0449+ 0200 1891+0418 -0.229+0.205 -0.804+0.397
241  11:37:01.731 -63:21:08.48 11:37:02.181 -63:21:08.88677+0.348 1040+ 0.349 2391+0685 -0.328+0.255 -0.221+0.553
242  11:39:35.094 -63:23:13.26 11:39:35.544 -63:23:13.6¥722+0.310 0313+0.269 2098+0553 Q507=0.402 Q291+ 0.246
243 11:39:16.891 -63:28:20.63 11:39:17.341 -63:28:21.0M258+0.384 1053+ 0.397 3017+0.724 1000+ 0506 Q527+ 0.199
244  11:39:02.427 -63:18:35.69 11:39:02.877 -63:18:36.10147+0.310 0526+ 0.213

245  11:39:44.386 -63:24:11.47 11:39:44.836 -63:24:11.8B410+0.499 1083+ 0.339 3805+1195 Q014+0311 -0.185+0.453
246  11:40:13.184 -63:25:01.40 11:40:13.634 -63:25:01.81529+0.336 1900+ 0.491

247  11:37:33.637 -63:25:31.02 11:37:34.087 -63:25:31.4B932+0.334 0317+0.184 2427+0461 -0.026+0.183 -0.951+0.227
248  11:38:55.921 -63:19:13.69 11:38:56.371 -63:19:14.1D262+0.186 0887+0.262 1211+0421 Q430+0291 -1.000+0.528
249  11:39:14.775 -63:14:59.86 11:39:15.225 -63:15:00.27 1310+ 0.359 6181+1.223 0413+0.203 -0.234+ 0.233
250  11:36:49.809 -63:16:21.58 11:36:50.259 -63:16:21.98680+ 0.439 Q0917+ 0.456 3593+0.786 -0.124+0.205 -1.000+0.309
251  11:37:38.606 -63:29:01.06 11:37:39.056 -63:29:01.4¥837+0.322 0893+0.333 1340+0546 1000+ 0616 0624+ 0.275
252  11:39:22.003 -63:19:19.77 11:39:22.453 -63:19:2(.1B465+ 0.254 0569+ 0.638 2556+ 0548 1000+ 0.159 0573+ 0.179
253  11:38:46.830 -63:27:58.14 11:38:47.280 -63:27:58.35589+0.240 0381+ 0.206 1278+0.445 0326+0.365 -0.232+0.428
254  11:38:56.075 -63:17:11.80 11:38:56.525 -63:17:12.21 0467+0.226 1522+0439 -0.209+0.293 -0.121+0.458
255  11:39:33.463 -63:29:36.62 11:39:33.913 -63:29:37.0B834+0.377 0789+0.337 2682+0.660 -0.174+0.218 -0.851+0.511
256  11:38:43.913 -63:20:54.36 11:38:44.363 -63:20:54.77408+0.182 0196+ 0.165 1472+0.362 -0.066+0.223 -1.000=+ 0.433
257  11:37:52.245 -63:17:34.25 11:37:52.695 -63:17:34.66899+0.299 0532+0.231 2007+0508 0218+0317 Q113+ 0.279
258  11:37:52.875 -63:13:01.19 11:37:53.325 -63:13:01.60409+ 0527 Q707+0.333 4107+0.832 0229+0.196 -0.339+0.278
259  11:39:33.544 -63:20:36.47 11:39:33.994 -63:20:36.8B600+ 0.284 0607+0.238 Q909+0.397 Q172+0.404 -0.692+ 0.693
260 11:40:18.637 -63:27:08.10 11:40:19.087 -63:27:08.51831+0.626 2270+ 0.598

261? 11:38:51.552 -63:15:12.68 11:38:52.002 -63:159.3.0 0.659+0.274 1691+0.475 Q069+ 0261 -0.883= 0.432
262  11:38:53.048 -63:18:40.86 11:38:53.498 -63:18:41.A¥435+0.214 Q0787+0.263 1182+0354 -0.230+0.269 —1.000+ 0.596
263  11:37:44.851 -63:18:15.32 11:37:45.301 -63:18:15.7B102+0.374 0935+ 0.275 17270481 0291+0278 -0.782+0.333
264  11:37:57.668 -63:23:54.60 11:37:58.118 -63:23:55.01472+0.212 0453+0.195 1275+0.378 1000+0.480 Q762+ 0.260
265  11:38:54.500 -63:15:54.84 11:38:54.950 -63:15:55.25 0.227+0.179 1820+0.498 -0.257+0.266 -0.370+0.510
266  11:39:04.931 -63:28:10.81 11:39:05.381 -63:28:11.20093+0.320 0933+ 0.337 1162+0.808 1000+0.389 -1.000+ 0.377
2677 11:38:35.092 -63:19:47.39 11:38:35.542 -63:19017..307+0.208 0142+0.162 1248+0377 Q036+0.366 Q072+ 0.353
268  11:36:42.796 -63:22:49.97 11:36:43.246 -63:22:5(0.3B459+ 0513 0549+ 0.395 3480+0.903 Q057+0.225 -0.494+ 0.452
269  11:39:12.860 -63:21:33.46 11:39:13.310 -63:21:33.8¥355+0.204 0640+ 0.234 1500+ 0.411 0291+0.348 Q062+ 0.296
270? 11:39:00.553 -63:27:36.18 11:39:01.003 -63:279B6..676+0.265 0318+0.247 1715+0489 0311+0334 Q098+ 0.311
271  11:37:49.773 -63:21:39.58 11:37:50.223 -63:21:39.99443+0.209 Q792+ 0258 1471+0.772 -0.616+0.446 -1.000+ 2.694
272  11:37:59.613 -63:26:47.59 11:37:60.063 -63:26:48.0D480+0.288 Q075+ 0.292 1466=0.493 Q163+0270 -0.598+0.611
2737 11:36:23.536 -63:29:47.44 11:36:23.986 -63:29517.8 4668+1363 0147+0.320 0238+ 0.307
274  11:36:11.576 -63:30:01.71 11:36:12.026 -63:30:02.12 5566+ 1375 Q115+0.213 -0.373+ 0.399
2757 11:38:23.794 -63:21:38.24 11:38:24.244 -63:21%8.©.300+ 0.196 0438+ 0.220 1639+ 0.477 -0.742+0.272 Q087+ 0.770
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Nazé et al.: X-rays from HM1 and IC 2942948

Table 3. Continued.

XID RA DEC RA(coN) DEC(cor) | CR(MOSI)  CR{MOS?) CR(pn) HR.(pn) HR(pn)

. . . -ba: . . . . . -bo! . . + 0. + 0. + 0. + 0. 0. + 0.
277  11:39:27.304  -63:29:35.52  11:39:27.754  -63:29:35.98705+ 0.354 1172+ 0.394 1841+0.685 0223+0444 0246+ 0.376
2787 11:39:10.883 -63:21:08.06  11:39:11.333 -63:21108.0.446+0.189 Q434+ 0222 1573+0429 -0.106+0.272 -0.383= 0.422
279  11:38:18.898 -63:09:37.49  11:38:19.348  -63:09:37.90 0.664+0.349 2798+0.894 -0.718+0.261 Q315+ 0.655
280 11:36:45.189 -63:11:23.84  11:36:45.639 -63:11:24.25 3.027+0.866 Q080+0.273 -1.000= 0.335
2817 11:39:31.166 -63:17:01.09  11:39:31.616 -63:171.5 0.840+0.322 2590+0.645 0698+0250 -0.177+0.270
282  11:38:02.751 -63:09:46.23  11:38:03.201 -63:09:46.6%613+ 0476 0758+ 0.366 3689+0.999 -0.128+0.284 Q103 0.355
283  11:39:11.425 -63:21:52.70  11:39:11.875 -63:21:53.11302+0.195 0497+0.223 1673+0.442 Q038+0.279 -0.108+0.353
284  11:37:53.096 -63:26:06.14 11:37:53.546  -63:26:6/55.644+ 0.214 0632+ 0.245 1991+0431 Q094+0.202 -1.000= 0.292
2857 11:38:39.078 -63:07:37.03  11:38:39.528 -63:0787.4 2.799+ 0.732
286  11:38:31.924 -63:24:07.88  11:38:32.374  -63:24:08.28605+ 0.234 0976+ 0254 1743+0.431 -0.027+0314 Q167 0.293
287  11:38:29.069 -63:35:50.10  11:38:29.519  -63:35:50.51 1559+ 0584 4680+ 1125 -0.503+0.208 0316+ 0.341
288  11:37:42.007 -63:19:45.87 11:37:42.457 -63:19:46.28709+ 0.273 0684+ 0265 0229+0.311 -1.000= 0.602
2897 11:37:23.713  -63:30:12.38  11:37:24.163 -63:30912.1.781+0.375 1207+0.474 3768+1219 1000+0.902 0696z 0.207
200  11:37:20.583 -63:15:55.05  11:37:21.033 -63:15:55.45348= 0.344 0978+ 0.362 1756+0.529 -0.677+0.280 -1.000=+ 1.263
291  11:39:09.452  -63:19:09.57  11:39:09.902 -63:19:09.9B453+0.221 0292+ 0.183 2306+0.529 -0.606+0240 Q461+ 0.325
202  11:38:36.812  -63:30:19.67  11:38:37.262 -63:30:20.0B513= 0.262 Q965+ 0.352 1941+0.560 -0.018+0.482 Q606+ 0.247
293  11:38:06.029 -63:32:08.03  11:38:06.479 -63:32:08.41801+0.335 Q123+0.262 2509+ 0.952 Q405+ 0.353 —0.047+ 0.444
294  11:37:26.497 -63:28:24.60  11:37:26.947 -63:28:25.00594+0.290 0566+ 0308 2882+ 0.667 -0.124+0276 0298 0.260
2057 11:40:03.187 -63:14:57.47  11:40:03.637 -63:14%7.8 1.757+ 0.538
296  11:38:52.866 -63:21:23.99  11:38:53.316 -63:21:24.4D406+ 0.204 0923+ 0249 1682+1.084 Q179+0556 -1.000+ 1.137
297  11:38:16.693 -63:16:33.79  11:38:17.143 -63:16:34.AD002+ 0.103 0203+ 0.133 1670+ 0405 -0.196+0.232 -0.606+ 0.422
2087 11:38:02.798 -63:17:44.40  11:38:03.248 -63:17144.8.028+0.320 0348+ 0.224 2454+0557 -0.294+0.250 Q049+ 0.330
299  11:37:16.779  -63:17:47.43  11:37:17.229 -63:17:47.8%639+0.320 0638+ 0.281 1656+ 0567 -0.051+0.326 -0.288+0.538
300 11:37:50.378  -63:27:23.90 11:37:50.828 -63:27:24.31656+ 0.249 1224+ 0.460 1942+ 0497 -0.255+0.962 Q913+ 0.130
301 11:39:26.070 -63:25:54.70  11:39:26.520 -63:25:55.11375+ 0.228 Q415+ 0.218 1539+ 0429 -0.535+0.241 -1.000=+ 0.702
302? 11:37:40.631 -63:30:39.96 11:37:41.081 -63:3070.9.756+ 0376 Q804+ 0.379 1505+0.568 Q096+ 0.351 -0.887= 0.582
3037 11:38:29.156 -63:13:49.20  11:38:29.606 -63:1319.6 0.830+0.315 2397+0586 1000+0.194 Q080+ 0.236
304 11:37:53.385 -63:11:49.03 11:37:53.835 -63:11:49.41189+ 0281 0603+0.342 2423+0.708 -0.154+0.265 —0.429=+ 0.544
305 11:38:15.472 -63:28:32.38  11:38:15.922 -63:28:327. 7603+ 0.236 0465+ 0.292 2012+0507 1000+ 7.599 Q973+ 0.131
306 11:39:32.176  -63:21:50.32  11:39:32.626  -63:21:50. 78919+ 0.335 Q0778+0.316 Q198+ 1.055 1000+ 3.678
307 11:40:10.354 -63:24:01.51  11:40:10.804 -63:24:01.92985+ 0.442 1369+ 0.463
308 11:38:06.904 -63:28:47.60 11:38:07.354 -63:28:4d.001206+ 0.148 0821+0.311 1010+0.353 -0.049+0.330 -1.000= 0.465
3097 11:39:10.235 -63:10:32.33  11:39:10.685 -63:1082.7 1.533+ 0.599
310 11:36:55.037 -63:26:54.89  11:36:55.487 -63:26:55.30048+ 0.418 1772+ 0.481
311  11:37:36.229 -63:30:38.80: 11:37:36.679 -63:30BY.D.965+0.382 0657+0.316 2316+0.689 Q090+0.280 -0.456=+ 0.461
312 11:36:19.402 -63:23:58.18  11:36:19.852  -63:23:58.30572+ 2.175 7956+ 1545 -0.437+0.653 Q936+ 0.089
313  11:37:33.640 -63:17:51.58  11:37:34.090 -63:17:51.99125+ 0203 Q417+0.243 1791+0482 -0546+0.235 -0.807= 0.813
314  11:38:23.791 -63:15:49.67  11:38:24.241  -63:15:5(.08 0469+ 0212 1775+0.460 Q949+0332 Q307+ 0.237
3157 11:36:09.416 -63:22:03.20 11:36:09.866 -63:22103.6 2995+ 1212 -0.748+0.401 -0.151+ 1539
316  11:37:45.197 -63:09:49.92  11:37:45.647 -63:09:50.33094+ 0349 0952+ 0.398 3139+ 0.796 —-0.009+0.241 -—1.000= 0.320
317? 11:38:19.553 -63:31:16.08  11:38:20.003 -63:31916.4.294+ 0.224 Q0207+0.273 1496+ 0577 0358+0.281 —1.000= 0.749
318  11:36:28.821 -63:24:07.26  11:36:29.271 -63:24:07.6/359+ 0.534 1546+ 0596 3217+1.055 0320+0.301 -0.218= 0.435
319  11:37:30.997 -63:13:25.05 11:37:31.447 -63:13:25.4B640+ 0367 Q507+ 0.424 3220+0.697 -0.019+0.193 -1.000= 0.398
3207 11:39:42.121 -63:28:32.29  11:39:42.571 -63:28(B2.1.354+ 0260 Q149+0.320 3203+0.765 -0.023+0.231 -0.961= 0.263
3217 11:39:02.146 -63:12:16.26  11:39:02.596 -63:12716.6 0588+ 0444 2076+0587 -0.649+0.263 -1.000+1.017
3227 11:39:01.678 -63:10:34.29  11:39:02.128  -63:10(84.7 1.221+ 0.454
3237 11:39:54.082 -63:28:48.41 11:39:54.532 -63:2828.8.843+ 0531 0557+ 0.348
3247 11:38:26.665 -63:14:43.92  11:38:27.115 -63:14314.3 0.287+ 0243 1726+0515 -0.986+0.179 Q975= 0.312
325 11:37:32.044 -63:09:10.76  11:37:32.494 -63:09:11.10943+ 0578 1221+ 0570 5624+1.328 -0567+0.189 Q174+ 0.437
326  11:37:31.059 -63:21:00.71  11:37:31.509 -63:21:01.12 0505+ 0465 1962+ 0516 -0.278+0.281 -0.016x0.407
327 11:36:37.181 -63:24:32.77 11:36:37.631 -63:24:33.1B495+ 0.399 1029+ 0.468 1978+0.631 -0.120+0.309 -1.000= 0.317
3287 11:38:30.132 -63:33:32.09  11:38:30.582 -63:33(B2.5.086+ 0.466 0808+ 0.358 1241+0520 -0.812+0.272 -0.357= 2.556
329  11:37:00.898 -63:16:26.16  11:37:01.348 -63:16:26.37622+0.381 Q787+0.385 1857+0.741 0650+0.280 —1.000=+ 0.668
330 11:39:57.861 -63:21:49.10 11:39:58.311: -63:2149.5.990+0.368 0382+0.247 1342+0515 0842+0273 -0.625+0.437
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Table 3. Continued.

XID RA DEC RA(cor) DEC(cor) | CR(MOSI) CR(MOS?) CR{pn) HR.(pn) HR,(pn)
:36:49. -63:28:27. :36:49. -63:28:28.29885+ 0.481 1224+ 0.463
332 11:38:53.872 -63:11:38.84 11:38:54.322 -63:11:39.25 0.400+ 0.307 4019+0.876 Q454+ 0.196 -0.446+ 0.289
3337 11:38:46.526 -63:15:37.77 11:38:46.976 -63:1588.1 0.000+0.143 1641+0483 -1.000+0.272 1000+ 0.486
334 11:37:42.749 -63:12:28.11 11:37:43.199 -63:12:28.5P042+ 0.381 0296+ 0.253 2699+0.793 -0.064+ 0.359 0332+ 0.319
335 11:38:58.264 -63:24:45.74 11:38:58.714 -63:24:44.1%370+ 0.193 0672+ 0.232 1369+0.434 -0.266+0.335 -0.036+ 0.469
336 11:40:05.958 -63:21:38.28 11:40:06.408 -63:21:38.69947+0.431 1393+0.544 2087+ 0.690 1000+ 0.138
337 11:40:11.053 -63:25:54.15 11:40:11.503 -63:25:54.85925+ 0.532 1767+ 0.539
338 11:36:41.306 -63:23:27.53 11:36:41.756 -63:23:27.9%592+ 0.368 Q941+ 0.431 3245+0.954 (0440+0.284 -0.180+ 0.356
339 11:38:48.825 -63:20:48.54 11:38:49.275 -63:20:48.95392+0.187 Q368+0.185 1260+0.376 1000+ 0.687 Q499+ 0.263
340? 11:36:57.602 -63:17:10.48 11:36:58.052 -63:179.0.8.163+0.218 0074+0.182 1879+0.528 -0.889+0.183 -1.000+ 2.657
341 11:37:30.683 -63:31:26.88 11:37:31.133 -63:31:27.29465+ 0.313 Q513+0.337 2224+0.733 0291+0.299 -0.427+0.479
342? 11:38:50.982 -63:14:44.51 11:38:51.432 -63:14244.9 0.382+0.321 1765+0485 Q130+0.260 -1.000+ 0.327
343 11:38:19.171 -63:20:25.21 11:38:19.621 -63:20:25.62810+0.368 Q367+ 0.300 2494+ 0.675 0213+ 0.267 -0.703+ 0.290
344 11:38:00.410 -63:25:22.10 11:38:00.860 -63:25:22.51204+0.171 Q296+0.166 1537+0.417 Q139+0.267 -0.384+ 0.386
345 11:37:50.819 -63:20:34.63 11:37:51.269 -63:20:35.031945+ 0.280 1502+ 0.321 4224+ 0.643 Q445+ 0.197 -0.058+ 0.160
3467 11:39:14.917 -63:29:17.72 11:39:15.367 -63:29318.D.394+0.259 Q982+ 0.370 2287+ 0.684 1000+ 0.851 0826+ 0.191
347 11:38:09.707 -63:27:54.66 11:38:10.157 -63:27:55.0¥398+0.170 Q423+0.265 Q567+0.354 -1.000+ 0.147
3487 11:38:05.670 -63:22:14.85 11:38:06.120 -63:22615.D.703+0.218 0556+ 0.280 Q081+0.272 -1.000+4.576
349 11:39:01.461 -63:21:27.97 11:39:1.911 -63:21:28.38470+ 0.211 Q428+ 0.192 1995+ 0.498 0141+ 0.329 Q045+ 0.277
350 11:38:54.348 -63:25:32.28 11:38:54.798 -63:25:32.69390+ 0.221 Q670+0.265 1174+0.397 0261+0.332 -0.494+ 0.467
3517 11:37:07.298 -63:25:39.86 11:37:07.748 -63:25740.D.399+ 0.238 0609+ 0.306 2042+ 0.651 Q876+ 0.312 Q045+ 0.313
3527 11:36:38.107 -63:13:23.81 11:36:38.557 -63:1324.2 2.827+0.957 -0.035+0.302 -1.000+ 0.638
3537 11:38:09.113 -63:08:19.49 11:38:09.563 -63:08019.9 0.349+ 0472 5409+1.715 -0.622+0.288 -0.032+0.778
3547 11:38:29.537 -63:24:16.30 11:38:29.987 -63:24116.0.558+ 0.240 Q356+ 0.205 Q754+ 0.301 1000+ 0.253 -0.613+ 0.427
355 11:39:20.907 -63:22:52.49 11:39:21.357 -63:22:52.9D362+ 0.212 Q550+ 0.229 1918+ 0.788 1000+ 0.218
356 11:37:40.902 -63:14:33.73 11:37:41.352 -63:14:34.1%210+ 0.212 Q369+0.216 1434+0.465 -0.083+0.298 -1.000+ 0.539
357? 11:39:07.572 -63:12:54.35 11:39:08.022 -63:12664.7 0946+ 0.378 1782+ 0.631 Q028+ 0.316 -0.561+ 0.620
3587 11:37:46.107 -63:20:02.17 11:37:46.557 -63:2082.9.076+0.345 0599+ 0.274 2458+0577 -0.746+0.223 Q0282+ 0.533
359 11:40:02.483 -63:23:54.65 11:40:02.933 -63:23:55.0H768+ 0.353 0663+0.308 2279+0.737 Q011+ 0.303 -0.501+0.529
360 11:36:34.248 -63:16:10.44 11:36:34.698 -63:16:10.85945+0.805 Q097+ 0.267 1705+ 0.987 Q395+ 0.614 Q033+ 0.632
361 11:38:10.633 -63:22:06.58 11:38:11.083 -63:22:06.99288+ 0.227 Q884+0.249 Q850+0.419 -0.675+0.482 Q331+ 0.896
3627 11:38:17.611 -63:12:02.67 11:38:18.061 -63:1283.0 0.729+ 0.384 4623+ 0.965 0271+ 0.249 -0.023+0.235
363 11:38:57.748 -63:22:38.75 11:38:58.198 -63:22:39.16772+0.245 Q633+0.214 1159+0.704 Q278+0.633 -1.000+ 0.481
3647 11:36:09.884 -63:22:18.05 11:36:10.334 -63:22618.4 3471+1.252 Q243+0.344 -0.610+ 0.542
365 11:37:11.321 -63:31:11.59 11:37:11.771 -63:31:12.0D010+0.472 Q0826+ 0.471 2898+ 0.930 1000+ 0.166
3667 11:38:26.192 -63:19:03.60 11:38:26.642 -63:19104.@.763+0.399 0247+0.335 1413+0.633 -0.002+0.445 -1.000+ 0.194
367 11:38:25.993 -63:19:10.68 11:38:26.443 -63:19:11.09717+0.260 Q786+0.246 1579+0.473 -0.534+0.273 -1.000+1.101
3687 11:38:46.743 -63:28:49.72 11:38:47.193 -63:28%(.1.283+0.514 (0313+0.251 1397+0.484 -0.133+0.353 -0.171+0.528

81768d/62 DI pue TIWH woly shel-X '[e 12 9zeN

TC

Notes. A ‘?’ indicates probably spurious sources, whereas ‘eXéneto an extended source. The count rates are given in¢étikghe total band (0.3-10. keV energy band) ; uncertaineshre
indicated by a “:” (source partially in a gap) ; missing valwauld not be calculated (e.g., the source is in a gap, oved addumn, or out of the field-of-view for that instrumentheThardness ratios
HR; andHR, are computed asM — S)/(M + S) and H — M)/(H + M), respectively, wher8§, M, andH are the count rates recorded in the soft (0.3-1.0 keV) erfeagy, medium (1.0-2.0 keV)
energy band, and hard (2.0-10.0 keV) energy band, respbctiv



Nazé et al.: X-rays from HM1 and IC 294948

Table 4. Counterparts of the X-ray sources of IC 282948 in the 2MASS, McSwain & Gies (2005b), and Simbad catalog

22

XID | d() 2MASS d®) MG Wi, A) [ dO) Simbad Info

1 0.782 11382038-6322219 0.94 HD 101205 O7In(()7,P ~ 2d
2 0.427 11374844-631923% 0.45 HD 101131 06.5V((fHO8.5V,P ~ 10d
3 1.043 11380992-6311486 0.99 HD 101190 O4V((f}O7V,P ~ 6d
4 2.269 11394996-6328435 2.33 HD 101436 06.5¥07V, P ~ 37d
5 1.307 11390329-6325472 1.32 HD 101298 06l1I((f))
7 0.713 11381216-6323268 0.78 72 29 | 077 HD 101191 08¥?,P > 100d
8 1.810 11382277-6312028 1.78 HD 101223 o8V
9 1.224  11382269-6322530

10 | 1.745 11391084-632628%

12 | 1.517 11385556-6324056

13 | 0.953 11385797-6328390 0.99 HD 308829 B5
14 | 1.736 11390012-6328402

15 | 0.368 11383475-6320264

16 | 1.129 11372812-6317175

17+ | 0.928 11393894-6321483

18 | 0.955 11382006-6327213

19 | 0.338 11380947-6318157

20 | 1.518 11365618-6323525 1.55 HD 101008 BN
21 | 0706 11380641-6319035

24 | 1.417 11375723-6308573

26 | 0.624 11372525-6320033

28 | 0.752 11375384-6324459

29 | 0.796 11384910-6325545

31 | 0520 11381731-6320180

32 | 1.719 11371208-6333010

33 | 0.794 11380411-6324419

34 | 1.862 11384974-6333355

35 | 2.758 11382068-6320344 2.71 35 2.9

36 | 1.529 11382101-6319463

37 | 0.544 11382986-6322057

38 | 1.132 11380185-6317354

39 | 1.718 11371812-6313222 1.71 GSC 08976-03815

40 | 1.006 11391102-6324103

41 | 1.188 11383542-631132] 1.12 HD 308806 F5V
43 | 0566 11375679-6320522

44 | 0.441 11381244-6322164

45 | 0.655 11381635-6319530

46 | 1.152 11381791-6321318 1.15 2MASSJ11381791-6321318

47 | 2.106 11374896-6320258

48 | 1.459 11391348-6323244

49 | 2.340 11400472-6324584

50 | 1.235 11393568-6327510

51 | 1.314 11382551-6318565

52 | 2.074 11382426-6323026

56 | 2.271 11394498-6327268

57 | 0.201 11391786-6324438

50+ | 1.238  11392398-6328281

61 | 1.945 11385807-6324105

62 | 0.730 11385123-6326557

63 | 2.739 11375518-6321453 2.82 47 42 | 2.68 HD 308818 BOV
64 | 1.237 11384924-6327308

65 | 0.285 11381877-6311312

66 | 1.519 11374212-6321565

67 | 1.655 11392351-6327445

68 | 0.932 11371030-6321429

69 | 1.121 11373723-6321049

70 | 1.738  11394905-6324094

71 | 2.007 11392016-6328346

72 | 0.457 11370951-6320055

74 | 1.223 11370265-6313279

75 | 2.154 11390231-6321443

77 | 1.053 11394585-6328401 1.21 HD 101413 08V¥B3:V, P ~ 150d
79 | 1.799 11383473-6322012 1.86 54 2.6 | 1.75 2MASSJ11383473-6322012

80 | 2.039 11392911-6324384

81 | 1.445 11391277-6331135 1.41 HD 101333 09.5V
82 | 1.736 11381556-6323425

83 | 1.377 11382126-6324033

84 | 1.331 11374099-6318422

85 | 0.960 11381762-63172110.85 8  -145

86 | 2.011 11374173-6320067

87 | 0.374 11385818-6318340

89 | 0.873 11383982-6323106

90 | 1.686 11390604-6312121
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Table 4. Continued.

XID | d() 2MASS d?) MG Wi, (&) [ d() Simbad Info

91 1.392 11365924-632906
92 0.843 11375818-632125
93 1.854 11391037-6322514
95 1.069 11381191-632022
96 1.252 11382230-633202
97 1.622 11370142-632043
98 2.828 11371107-631919
99 2421 11375989-631959s
100 0.922 11381200-631914
101 0.896 11381153-632537
102 0.815 11374375-632234
103 2.606 11380361-632500
105 0.827 11390727-631900
106 0.327 11375844-631859;
108 1.208 11371335-632126
109 2.003 11370561-632715
110 0.671 11385610-6322474
111 2.953 11380714-631732
113 2.162 11375241-632930
115 1.431 11373512-632147
117 0.521 11381622-632058
118 2.101 11373384-633208
119 1.647 11382187-632605
120 1.825 11385865-632946
121 1.293 11373871-633024
122 1.909 11391878-6319304
123 2.348 11362645-632504
125 1.163 11382846-632513
126 1.956 11372189-633024
127 2.233 11385903-632810
130 0.996 11391193-631429
131 2.261 11391965-632516
132 1.228 11375151-6330591
133 0.515 11383591-632920
135+ | 2,193  11395595-632552
136 1.737 11383158-632825
137 2.075 11375390-631859
139+ | 1.937 11383979-631414
140 1.590 11380451-632247
141 1.981 11383189-632727
142 2.490 11400147-632343
143 0.113 11375033-632358
144 1.975 11380921-631051
148 1.042 11375723-631643
149 1.253 11391206-631757
150 0.998 11374677-631550
153 1.333 11372270-630858
154 2.871 11394528-632451
156 2.416 11380063-631721
157 2.735 11381152-632144
160 1.223 11382910-631415
161 1.817 11384249-632208
162 0.390 11385311-631924
163 0.477 11385607-632858
164 1.206 11382734-632032
165 1.913 11384248-632457
166 2.783 11373732-632005
167 0.704 11364070-631415
169 1.019 11374406-6325464
170 1.690 11380456-633344
171 2.816 11393786-632912
174 2.547 11374014-631906

134 22 -111

0.30 19 3.5 0.38 HD308813 09.5¥?

1.46 48 -29.4

1.48 TYC8976-2364-1

261 18 -1.9 2.11 2MASS J11375390-6318596

1.37 HD 101070 BO.5IV

256 20 -10.4 2.56 2MASSJ11374014-6319062

175 1.109 11392755-632659 1.01 HD 308831 B1.5V
176 2.571 11390303-632256

177 0.340 11380521-632655

178 1.876 11382214-6327380 1.92 107 -28.6 1.67 HD 308828 F2
180 1.885 11370392-631906 1.81 GSC08976-01143

181 1.700 11394164-632700
182 1.953 11381514-632309

PO OO PP O WO HF OO O, OO IR O IO P IO o0 IvTFOC TGO o O 0P ORI P OO0 00O
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XID | d() 2MASS d®) MG Wy, (A) | d() Simbad Info
184+ | 1.088 11363007-6317309
187 | 1.912 11370695-6315275
189 | 1.443 11375071-6312287
190 | 1.507 11371996-6322488
191 | 0.407 11372795-6323157
192 | 0.840 11371355-6317061
193 | 1.222 11382067-6318051
195 | 0.935 11371374-6319283
197 | 2.300 11394205-6316323
198 | 0.549 11383488-6314432
199 | 1.198 11401217-6322204
202 | 0.621 11381753-6331352
205 | 1.123 11393042-6321110
207 | 1.353 11383886-6324582
209 | 2531 11395445-633024%5
211 | 1.519 11361403-6319273
212 | 2.104 11384886-6328169
215+ | 2.131 11383289-6329310
217 | 1.768 11391404-6328077
219 | 0.748 11395181-6322464
220 | 0.748 11374910-6321185%
222 | 1.336  11392970-6330129
223 | 1.948 11383383-6323120
224 | 2.005 11381003-6327046
226 | 0.686 11380102-6318273
227 | 2.786 11374317-6328394
228 | 1.557 11393033-6322596
229 | 0.438 11375636-6309400
230 | 2.993 11390595-6321180
231 | 1.777 11390277-6323580
232 | 1.614 11383029-6327489
234 | 2109 11391325-6313196
235 | 0.842 11372370-6330448
238 | 1.556 11382206-6319148
240 | 0.434 11384703-6316562
241 | 1.652 11370236-6321099
242 | 2.567 11393525-6323153
243 | 1.999 11391757-6328198
245 | 0.897 11394470-6324118
246 | 1.431 11401369-6325004
247 | 2.105 11373389-6325297
249 | 2.451 11391489-6314592
250 | 1.475 11365017-6316233
252 | 2.901 11392288-6319199
253 | 2.045 11384737-6327565
254 | 1.003 11385658-6317112
255 | 2.293 11393388-6329347
256 | 0.861 11384423-6320549
258 | 0.855 11375328-6313024
259 | 2.160 11393397-6320390
260 | 2.116 11401877-6327086
262 | 0.964 11385360-6318406
263 | 2.422 11374496-6318149
264 | 0.950 11375810-6323559
266 | 0.756 11390545-6328118
268 | 0.494 11364324-6322498
269 | 0.896 11391338-6321331
271 | 1.697 11375010-6321385
272 | 2.292 11375972-6326484
277 | 1.390 11392781-6329346
279 | 2.798  11381969-6309394
283 | 0.964 11391178-6321538
284 | 1.622 11375337-6326077




Table 4. Continued.
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XID | d(" 2MASS d() MG Wi, (A) [ d() Simbad Info
286 1.618 11383228-632409Y

287 | 2.692 11382937-6335480 2.85 HD 308839 F8
290 0.710 11372112-631555Y

291 1.628 11391005-631908FY

294 2.496 11372666-6328266

297 1.569 11381736-631633Y

299% | 0.404 11371723-6317482

304 2.418 11375358-6311511

305 1.067 11381597-632831FY

310 2.238 11365566-6326538

311 1.313 11373652-6330384

316 0.695 11374561-6309509

319 | 2.053 11373173-6313248

325 1.206 11373263-6309119

326 2.689 11373114-6321022

327 0.798 11363768-6324324 0.84 HD 308713 A3V
330 | 2.889 11395790-6321508

332 2.758 11385465-6311408

334 1.628 11374312-6312269

335 0.759 11385873-6324454

336 1.273 11400652-6321377

337 0.919 11401138-6325541

339 1.864 11384942-6320473

341 1.600 11373115-6331256

343 2.794 11382002-6320249

344 0.640 11380080-6325230

345 | 0.543 11375123-6320345

347 1.848 11380991-6327559 1.71 110 -220
349 | 0.899 11390185-6321292

350 2.387 11385483-6325308

356+ | 0.506 11374127-6314340

359% | 1.965 11400265-6323555

363 2.482 11385824-6322416

367 1.743 11382628-631909Y

Potentially spurious sources

128 1.061 11385931-6328546

134 | 0.933 11382455-6322009

146 2.292 11394677-6328344

183 | 2.806 11381269-6312059 2.83 GSC08976-05121
186 1.124 11380507-6308112

188 1.264 11395348-6328004

214 0.916 11382154-6311121

261 2.516 11385234-6315141

267 2.158 11383524-631948%

270+ | 2.152 11390069-6327372

273 2.153 11362430-6329488

278 2.166 11391112-6321101

298 1.473 11380303-6317451

303+ | 1.194 11382946-6313488

324 2.842 11382700-631441%

328 1.444 11383079-6333324

333 1.606 11384718-6315389

353 2.286 11380955-6308221

354 1.855 11383024-6324174

357 2.193 11390803-6312569

358 2.634 11374623-6320040 2.56 32 4.1 2.59 CPD-62°2153 B1lV

Notes. A ‘+' indicates the presence of a second 2MASS counterpart wihi at a larger distance than the first one listed here. Edpri
widths W are positive for k¢ absorption, boldface indicating strongrHemitters. Note that for XID 100, there is a second countéripathe
McSwain & Gies[(2005b) catalog: MG 23, at 2.38”, which has quiealent widthW = —13.0 A. Spectral types come from Sana €tlal. (2011) for
O-stars, from Simbad otherwise.

25



Nazé et al.: X-rays from HM1 and IC 2942948

Table 5. Spectral parameters of the best-fit thermal models to EPI€afdC 29442948 (see Tablg 2 for definition of errors).

XID Ny KT norm, KT» normy KTs normg x?/dof (dof) Fops _abscor log(Leor) log(L®<> /LgoL)
1072 cmr2 keV 103 cm™> keV 103 cm> keV 103 cm™> 108ergem?s?t  10%%ergs? (Lo)

1 019+ (0.32+0.03) 0153+ 0.004 583+ 1.50 0601+ 0.015 Q50+ 0.04 123+0.04 0188+0.014 1.57 (274) 6.73 8.1M.06 5.63 —6.305+ 0.003
2 019+ (0.20+0.03) 0188+ 0.004 139+ 0.32 Q77+0.02 0188+ 0.010 1.45(191) 3.64 4.92.06 5.43 -6.320+ 0.005
3 019+ (0.06+0.05) 0154+0.012 Q32+ 0.18 073+0.02 0102+ 0.013 1.50 (81) 1.97 2.40.06 5.53 -6.679+0.010
4 019+ (0.10+0.08) 0148+0.017 Q61+ 0.77 Q77+0.03 0144+ 0.042 238+ 050 0115+0.018 1.38 (99) 3.73 4.38.11 5.31 -6.254+0.011
5 019+ (0.39+0.06) 0045+0.011 1902+ 32335 024+ 0.02 058+ 0.30 0.96 (89) 0.79 1.100.03 5.14 -6.647+0.011
6 019+ (142+014) 217+117 0156+ 0.008 0.88 (111) 2.17

6- 215+ 0.27 173+ 0.13 0059+ 0.014 0.84 (111) 2.07

7 019+ (0. £ 0.34) 024+ 0.06 0047+ 0.440 Q99+ 0.30 00086+ 0.0020 0.94 (62) 0.41 0.620.02 4.85 -6.641+0.015
8 019+ (0.23+0.11) Q155+ 0.024 Q30+ 0.50 061+0.10 0033+ 0.011 0.95 (22) 0.44 0.620.03 4.77 -6.561+ 0.022
9 0.19+ (0.38+ 0.16) 022+ 0.04 012+ 0.32 245+ 0.33 0043+ 0.005 0.86 (53) 0.50

9- 0.34+0.04 275+ 0.18 0027+ 0.004 1.08 (55) 0.47

10 019+ (0.06 + 0.06) 397+0.71 0046+ 0.004 1.06 (38) 0.63

10- 039+ 0.08 218+ 0.19 0023+ 0.005 1.07 (38) 0.63

11 019+ (L22+ 0.24) > 142 037+ 0.09 1.31 (44) 5.28

11- 152+ 0.39 143+ 0.26 0088+ 0.040 1.30 (44) 5.27

12 019+ (0.£0.04)  337+042 Q0371+ 0.0019 1.17 (44) 0.49

12- 034+ 0.07 244+ 0.19 0021+ 0.004 1.12 (44) 0.47

13+14 036+ (0.96+0.17) 025+ 0.07 197+ 1.27 317+ 0.92 00090+ 0.0014 1.48 (84) 1.12 1.62.05 3.40 -4.975+ 0.021
15 019+ (0. +£ 0.05) 034+ 0.30 00021+ 0.0030 397+ 0.59 00261+ 0.0017 1.39 (35) 0.39

15- 023+ 0.06 217+ 021 0012+ 0.002 1.25(37) 0.38

16 019+ (0. + 0.59) 058+ 0.47 0003+ 0.502 446+ 1.10 0039+ 0.003 0.59 (30) 0.63

17 019+ (0.£0.04)  459+091 Q041+ 0.003 1.14 (36) 0.61

17- 033+ 0.09) 214+ 0.25 0019+ 0.005 1.08 (36) 0.58

30 019+ (3.27+ 0.45) > 130 0180+ 0.011 0.97 (51) 2.16

30- 599+ 1.32 230+ 0.38 019+ 0.17 0.83 (51) 1.90

31 019+ (0.85+ 0.09) 085+ 0.09 0047+ 0.012 1.47 (21) 0.15

35 019+ (0.61+ 0.16) 011+ 0.02 488+ 45.2 155+ 0.16 0028+ 0.005 1.06 (26) 0.23

77 019+ (0.32+0.07) 014+ 0.02 152+ 3.83 056+ 0.10 0083+ 0.046 1.05 (62) 0.82 1.180.05 4.89 -6.409+ 0.017

Notes. The fitted model has the formabsx wabsx 3 apec, where the first, interstellar absorption was fixed ®x110%* cm2 except for XID 13 (since HD 308829 displays a stronger atigmrp
with E(B — V) ~ 0.62). A symbol ‘-’ gives the results of the alternative fittibg a power law, with no absorption fixed and the third columrmresponding in these cases to the photon index.
Fluxes refer to the 0.5-10. keV energy band, luminositieewerrected for the interstellar absorption only, and alamees of the thermal emission component and additionataien are solar
(Anders & Grevesse, 1989). When the tonfidence interval is asymmetric, the largest value of thertor is here given.

26



Count rate (cts s™')

Count rate (cts s™')

0.6
0.4

0.2 |

0.15
0.1
0.05
0.?
0.15
0.1
0.05

0.04

0.02

0.6
0.4

02 |

014
01
0.05

0.15
0.1
0.05

0.03
0.02

001 F

Nazé et al.: X-rays from HM1 and IC 294948 Online Material p 1

HML1 - 1ks
0 10* 2x10* 3x10*
= ! — —
;!§.iE!a-ngi.a!2!aili.,-ig.; 1,;
[ P R S S R L
SR e
rTrtretatdtarigaigetients 20
H—t—t—t—t—1tt—t—t——t—tt—
;ég t5s 2%§Mnim getifg o 3é
EEARLE EEEE Sl LS LE L L S L
=% gt } : 4
RIS N T LT
0 10* 2x10* 3x10*

Time (s)

HML1 - 5ks
0 10* 2x10* 3x10*
T T T
e e @ . L] —
Ly N T IR ‘1
T ]
;i L] o L] E
L T
e L B S
j!} . 1! . .} . 1'1 . F —— 13i
3 3 4 -
j : i : % E
0 10* 2x10* 3x10*

Time (s)

Count rate (cts s™)

0.06
0.04
0.02

0.04

002 [

0.04

0.03
0.02

001 E

0.03
0.02
0.01

0.03
0.02

0.01
0.04 [

0.02 |

Count rate (cts s7)
o
o
]

t ]

10* 2x10* 3x10*

Time (s)
10* 2x10* 3x10*

[3
: § 3 i 6

Time (s)

Fig.5. The EPIC light curves of the nine brightest X-ray sources=gmeen asterisks, MOSblack dots, MOS2red circles) with

1ks time bins (top) and 5ks time bins (bottom). The x-axishis time elapsed, in seconds, since the beginning of the MOS1

observation, and the XID of each source is quoted to the gfkach lightcurvey? tests do not find significant (at the 1% level)
and coherent variations in these light curves (XID 6 is fotmdary at the 10% level, and XID 2 is slightly better fitted byrend
than by a constant line). The color version of this figure iilable online.
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Fig.9. Same as Fid.15 for the brightest X-ray sources of IC 29848. XID 1, 9, 16 and 30 are marginally variable (significanc
level between 1 and 10%, whereas XID 7, 10, 12, 15, 31, 35 grdfisantly variable (significance levell%). The color version
of this figure is available online.
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