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ABSTRACT

Context. The positional accuracy of the IBIS telescope on-bd&fEEGRAL, albeit unprecedented in the20 keV range, is still not
good enough to identify many hard X-ray sources discoveyddNBEGRAL. This indeed prevents counterparts at other wavelengths
from being found, which is the unique way to unveil the trutuna of these sources.

Aims. We continue the work of trying to reveal the nature of thege baray sources. This is done by analysing X-ray data ctéléc
with focusing X-ray telescopes, with the primary goal ofodigering soft X-ray counterparts of thRTEGRAL sources to provide an
accurate X-ray position. With few arcsec accuracy, we cantify counterparts at infrared and optical wavelengths.

Methods. We analysed data from observations ofl NTEGRAL sources made with tHawift satellite. The X-ray images obtained by
the X-Ray Telescope instrument allowed us to refine the ipositf the hard X-ray sources to an accuracy of a few arcseahére
browsed the online catalogs (e.g., NED, SIMBAD, 2MASS, 2M¥A®ISNO) to search for counterparts at other wavelengths. We
also made use of the X-ray spectral parameters to furthénglissh between the various possibilities.

Results. For 13 sources, we find the X-ray counterpart without any guoibji. For these, we provide the position with arcsec aagura
identify possible infrared and optical counterparts (wf@md), give the magnitudes in those bands and in the ogticdlUV as seen
with the SwiftUVOT telescope when observations are available. We conffiepteviously suggested associations and source types for
IGR J035326829, J053465759, J101045654, J130082529, J1302066359, J154794529, J182141318, and J23208431. We
identify IGR J09025 6814 as an AGN for the first time, and we suggest that it may eyte8 2. We suggest that IGR JO538501,
J162875021, J173533539 and J1747&2253 are X-ray binaries, with J053168601 being located in the LMC and the other three
possibly being HMXBs in our Galaxy. For IGR J15163827 and J2028&544, we find several possible X-ray counterparts in the
IBIS error region, and we discuss which, if any, are the jiledunterparts. Both are likely AGNSs, although the lattesldde a blend

of two AGNSs. For IGR J031840014 and J192671325, we find X-ray sources slightly outside the IBIS erraclei. In the former,

we do not favour an association of tBaift andINTEGRAL source, while itis very likely that IGR J192671325 and th&wift source

are the same.
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1. Introduction the arcmin level, which therefore prevents their true raftom

Since its launch, the INTErnational Gamma-Ray AstroprQIS|§nain|y when an AGN is found within theNTEGRAL/ISGRI er-
Laboratory (NTEGRAL) has detected about 500 sources as Tﬁr circle, butthis is far from being secure as other possiblin-
ported in a recent version of its source catalog (Bird et afgrparts usually lie in the few arcmin ISGRI error regions.
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_being known. In some cases, a tentative identification isrgiv

2007; Bodaghee et al., 2007). A large number of the sources |, this paper, we continue our work of identifying the un-
were either not well-studied or had not been detected poior {4,y |GRs that we started soon after the discovery of the firs

INTEGRAL. In this paper, we will refer to them as 'IGRS’ |GRs. A first step is to provide ararcsec position with soft X-
Although ~arcmin accuracy is achieved for source posmor}say telescopes such x&IM-Newton, Chandra (e.g., Rodriguez
with |B|S/|SGR| (Lebrun et al., 2003), alevel which is Unpreceét al.. 2003. 2006: Tomsick et al. ’2006 20083), and Sledt

dented in the> 20 keV range, this is not $ficient to unveil (Rodriguez et al., 2008, hereafter paper 1). We then search f

counterparts at other wavelengths (optical, infrared @R ra- _coynterparts at a position consistent with the refined Xpay

dio), which is the best way to reveal the true nature of thedGRjtion of a given source. Note that in the case of HMXBs, we

Inarecent paper, Bodaghee et al. (2007) collected known Rasg have follow-up programmes from ground-based faegliti

rameters (e.g., the absorption column density, e pulse pe- hat nermit us to further understand the nature of a largebeum
riod for Galactic sources with X-ray pulsations, the rettfor ¢ systems (Chaty et al., 2008; Rahoui et al., 2008). In paper

AGN, etc.) of all sources detected BYTEGRAL during the first e focused on sources that were easily detected SWitfyXRT
four years of activity. Their catalog, however, contain®@eé (Gehrels et al., 2004; Burrows et al., 2005), i.e., sourbes t
number of IGRs whose high energy position is accurate at jygt e bright enough to be detected during single pointirgisig
afewks. In this paper, we report on the analysiSwift observa-

Send offprint requests to: J. Rodriguez tions (XRT imaging and spectral analysis and UVOT imagirfg) o

Y An up-to-date online catalog of all IGRs can be found aseventeen IGRs that either lacked precise arcsec X-ratiqusi
httpy/isdc.unige.ch-rodrigughtml/igrsources.html
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Table 1. Journal of theSwift observations analysed in this paper.

Swift, and counterparts at other wavelengths. Dubious cases (as,
e.g., multiple possible counterparts) are discussed irerder

Source Id Id Date Obs Tstart Exposuitail.
(IGR) (UTC) (s) We start by introducing th&wift observations and briefly
J03184-0014 00030995001 2007-11-07 00:12:58 9192 presenting the data reduction techniques in Sec. 2. Then, in
J03532:6829 00037303001  2008-07-02  13:59:56 2405 Sec, 3, we describe the results for each source (positiontes
J05319-6601 gggggggfg&l 228&7'811'817 (?(;:0156-:6?82 1173’559 parts, and spectral properties) and discuss their possitilee.
JO53465759 00037120001 2007-11-13 01-29:04 5926 We conclude the paper by summarising the results in Sec. 4.
00037120002 2007-12-25 12:08:50 2762
00037120003 2007-12-31 15:41:50 6966 ; ;
3090256814 00037312001 2008-02-07 20:00-42 1054 2 OPservations and datareduction
00037312002  2008-03-02 00:46:22 4119 Among all theSwift pointed observations of IGRs, we mainly re-
00037312003  2008-03-18  02:23:28 2529 gtricted our analysis to sources whose fine positioricar@hift
00037312004 2008-05-08  07:25:07 2269  ghseryations were not published anywhere’lgée used only
00036818002 2008-02-22 06:43:11 744 counting mode since this is the only mode that provu_jes a fine
J13020-6359 00030966001 2007-07-07 14:35:41 2705 Position. We also included in our study sources for whigios
00030966002 2007-07-09 13:27:01 5126 Sbleidentification had been given, e.g., based on the presence of
00030966003 2007-07-11 07:09:27 5512 an AGN in the IBIS error region in existing catalogs (see,,e.g
00030966004 2007-07-13 16:49:45 5951 Bodaghee etal., 2007). The observing log for our samplewf se
J151613827 00036663001 2008-01-25 23:38:01 7808 enteen sources is reported in Table 1.
00036663002  2008-01-27  01:21:41 5309 We reduced theSwift data with theHEASoft V6.5 soft-
J15479-4529 00037149001  2007-06-23  14:49:57 346 \are package and the calibration files issued on 2008 May 1
00037149002 2007-06-24  00:28:26 3968 g 2008 June 25 for the UVOT and XRT instruments, respec-
8882%28883 gggg:gg:gg 8(1)331122 2328 tively. The reduction steps are identical to t_hose_presleintaa—
00037149005 2008-06-25 01:19:05 2580 Perl, and follow the standarpl steps descrlp_ed in the XRTsuser
00037149006 2008-06-26 07:50:53 1685 9uideand UVOT sof_tware guidesviore speaflc_ally_, we ran the
J16287.5021 00037074001 2008-07-11 17:20:34 1944 Xrtpipeline tool with standard screening criteria to produce
J17353-3539 00311603004 2008-05-28 00:38:42 4540 level 2 (i.e., cleaned) event files from the level 1 data pobsiu
00311603005 2008-06-04 23:56:39 184 The positions of the sources were obtained withcentroid.
00311603006 2008-06-05 06:14:18 4368 We co-added all individual pointings of a given source with
00311603008 2008-06-14 03:48:37 3869 xselect, before estimating the source position from the result-
00311603009  2008-07-12  04:49:18 8713 jng mosaic. We extracted spectra and light curves wtkil ect
J174762253 00036656001  2008-07-03 20516528 1142 from a circular region with a radius of 20 pixels centred on
JPLEioly dooreosiool 20060211 199038 929 the best posiion, e we obtained the background pradc
J20286.2544 00030722001 2006-06-03 14-44'55 6876 from a source-free circular region with a radius of 40 piXekse _
00035276001 2005-12-16 01:19:43 4525 _also paper 1). Due to the presence of columns of dead pixels
00035276002 2006-03-23 00:23:43 4597 in the XRT, we produced “true” exposure maps to further cor-
00035276003 2006-03-28 01:20:05 921 rectthe ancillary response files (see also paper 1). Wenetin
J23206-6431 00031026001 2007-11-24 00:05:08 3978 the spectra to have at least 20 counts per channel whichsallow

for y?-minimization in the fitting withKSPEC 11.3.2ag. When
this criterion was not achievable, the Cash statistic @fezeC-

or whose Chandra refined X-ray position was very recently pugfatistic, Cash (1976)) was used instead.

lished by us (Tomsick et al., 2008a,b). We also present tae-id

When available, we analysed the UVOT level 2 data obtained

tification of IR and optical counterparts obtained from oali from theSwift data archive. We first corrected the aspect for each
catalogs such as SIMBAD, the United States Naval Obseryatdpdividual UVOT exposure with thevotskycorr tool, calcu-
(USNO), the 2 Micron All Sky Survey point source and extenddating the aspect correction via comparison to the USN@BL.
source catalog{2MASS and 2MASX, Skrutskie et al. (2006)),cataloguéMonet et al., 2003). Then, we summed the aspect-
and the NASAIPAC Extragalactic Database (NED It should corrected individual exposures WlﬂvotimSI_lm, and performed

be noted that although the presence of a brighift source the UVOT photometry and astrometry with theotdetect
within a givenINTEGRAL error circle renders very likely the as-tool.

sociation between the two sources, there is a non-null joititya
that the two sources are not associated. This is, in paaticex-

emplified by the few cases where seve&aift sources are found

3. Results

within the INTEGRAL error circle. Note that this remark is alsoThe refined X-ray positions of the sources detecte®kijt are

true for the association between tBeift sources and the pro-reported in Table 2. For each source, we searched the 2MASS,
posed counterpart at other wavelengths. We cannot give a g2RASX and the USNO-B1.0 online catalogs for the presence of
eral statement about this issue, that would hold for allgaae infrared andor optical counterparts within th®wift/XRT error
there is a large range of association probabilities fronsindes
associations to nearly certain associations. For all s inve
discuss the likelihood of association between tNEEGRAL,

2 httpy/www.ipac.caltech.ed@masg
3 httpy/nedwww.ipac.caltech.egindex.html|

4 with the exceptions of IGR J10165654, J182141318, J16287-
5021, and J1926/1325 whoseChandra positions have very recently
been published by Tomsick et al. (2008a,b)

5 both available at httpheasarc.gsfc.nasa.gduocgswift/analysig

6 httpy/tdc-www.harvard.edsoftwargcataloggubl.html
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Table 2. X-ray position (equatorial and Galactic) of the X-ray campiarts to the 17 sources studied witkift/XRT.

Name RA DEC Error | b
(IGR) (J2000) (J2000) "0 ©) ©)
J03184-0014 03h 18m 17.6s -00°17'48.1’ 5.7 181.8112 -45.7082
J03532-6829 03h 52m 57.4s -68°31'18.0" 3.5 282.8102 -40.7968
J05319-6601 05h 31m 52.6s -65°5940.2’ 4.7 275.9037 -32.6650
J05346-5759 05h 34m 50.5s -58°01'39.3’ 3.5 266.4230 -32.7788

J09025-6814 09h 02m 39.4 -681338.77 4.8  284.1738 -14.1567
J1010E5654 10h 10m 11.9s -56°5531.6" 4.3  282.2567 -0.6719

J13006-2529 12h 59m 55.0s +25°2808.8’ 6.9 352.2816 +87.4774
J13026-6359 13h 01m 59.2s -63°5806.0 3.5 304.0891 -1.1202
J15161-3827 #1  15h 15m 59.3s —38°2548.3’ 4.3 3316935 +16.2381
#2 15h 16m 29.6s —3826'56.5’ 46  331.7689 +16.1681
#3' 15h 16m 12.7s -38°3102.4’ 47  331.6819 +16.1411
#a4 15h 15m 45.8s -38°27'36.2 4.7  331.6380 +16.2370
J15479-4529 15h 48m 14.7s -45°2840.4 3.5 3324403 +7.0228
J162875021 16h 28m 27.2s -50°22'38.3’ 44  334.1093 -1.1261
J17353-3539 17h 35m 23.5s -35°40'13.8’ 3.5 353.1445 -1.7401
J17476-2253 17h 47m 30.0s —22°5243.2’ 48  5.3999 +2.7813

J18214-1318" 18h 21m 19.7s -13°1838.2 3.5 17.6813 +0.4856
J1926%41325 19h 26m 27.0s +13°2203.4 3.7 48.8032 -1.5059
J20286-2544 #1  20h 28m 34.9s +25°4359.7 3.9 67.0045 -7.5713
#2 20h 28m 28.7s +25°4322.8° 4.4  66.9825 -7.5582
J23206-6431 23h 20m 36.8s +64°3042.8 3.8  113.3539 +3.3424

¥ Source is very faint, just a very slight excess (very few phe} within IBIS error.
* Consistent with th€handra position published by Tomsick et al. (2008a)
¥ Several sources within IBIS error

¢ Consistent with th&€handra position published by Tomsick et al. (2008b)

circle. Infrared counterparts that are newly identifiedhirthis  3.1. Confirmations of previously suggested associations
search are reported in Table 3. The typical positional asxur
for the 2MASS sources is 0/5Skrutskie et al., 2006), while
that of the USNO-B1.0 sources is typically 0.8Monet et al.,
2003). The magnitudes and UV positions of the optical and UV

counterparts are reported in Table 4. |GR J03532-6829: L
We fitted the source spectra with a simple model of an aMlasetti etal. (2006a) suggested an association of the I@Reo

sorbed power law. This provided an acceptable representafi With PKS 0352686, a blazar of BL Lac type @=0.087, based
the spectra in the large majority of the cases. The spearahp- 0N ItS location inside the IBIS error circle (Gotz et al.0B)as
eters we obtained are reported in Table 5. The errors on mx_well as the fact that these objects are known to be strong emit
spectral parameters (including upper limits) are at the @oge €S of/X- and gamma-rays. The source detecte®hayt/XRT
fidence level. We discuss in the following subsections tealte IS 1.14” from the position of PKS 035286 reported in NED,

obtained for each of the sources, including the few casesavh&/rther strengthening the classification of the IGR sours@a
a simple absorbed power law is nofistient, or not appropriate BL Lac. The extended 2MASX source that lies within the XRT

to represent the spectra well. To estimate the luminosithef ©rror circle (Table 3) has already been associated with the B

candidate AGN we usedd475 km/sMpc to convert the red- Lac. There is also one USNO-B1.0 source and a single UVOT

shift (of the suggested counterpart) to distance. The Idiwets SCUrce within theSwift error circle (Table 4). The USNO-B1.0
on the UVOT magnitudes are given at the &vel. The UVOT and UVOT sources are at positions consistent with the BL Lac

positional uncertainties are dominated by a‘0sgstematic un- OPj€ct given the- 30" extension of the 2ZMASX source. The
certainty (90% confidence) for each source. All X-ray fluxes a SMft source is coincident with 1RXS 035257683120 which
luminosities are corrected for absorption. The absorpfigato S classified as being a cluster of galaxies in SIMBAD.
intervening material along the line of sight is first obtalrveith An_absgrbed power-law represents &@ft/XRT spectrum
thenh tool based on the measurements of H | made by Dick&{g!l With x;,=0.98 for 63 degrees of freedom (dof). The value
& Lockman (1990). It is also compared to the values obtain&li the absorption (Table 5) is compatible with the value of
from the LeidepArgentingBonn (LAB) surveys of Galactic H | Galactic absorption along the line of sight. This indicattest

in the Galaxy. The LAB Survey is the most sensitive Milky Wa);he source is not significantly locally absorbe(_j. This farthr-

H I survey to date, with the most extensive coverage both sgii€s in favour of the hard X-ray source being the blazar as
tially and kinematically and an angular resolution of 0.§des NeSe€ objects do not usually show significant intrinsic gbso

(Kaberla et al., 2005). For each source, the two values are f@n- At 2=0.087, the 2-10 keV luminosity of the source is
ported in Table 5 for comparison. ~2.5x 10* ergs. We note that the extrapolated 20-40 keV flux

of the Swift spectrum is about twice as high as IINTEGRAL
flux of 0.6 mCrab reported in Gotz et al. (2006). If the extrap
lation of the power-law is valid, then this indicates vaiii&y as
expected in a BL Lac.
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Table 3. List of newly identified infrared counterparts in the 2MAS8I2MASX catalogs.

Name Counterpart Magnitudes fieet from the
(IGR) J H Ks XRT position ()
J03184-0014 2MASS J03181753017502 15.20.1 2.4
J03532-6829 2MASX J035257556831167 13.220.04 12.580.05 12.040.08 1.5
J05346-5759 2MASS J05345055801406  14.7#0.04 14.340.05 14.1%0.06 1.4
J09025-6814 2MASX J090239466813365 10.240.01  9.5@.0.01 9.19:0.02 2.1
J130006-2529 2MASS J12595532528101  10.320.02 9.8@&0.03  9.68:0.02 4.7
J151613827 #1 2MASX J151559748825468 12.580.03 11.830.03 11.340.06 4.9
#3 2MASS J151612463831041  10.480.02 10.2%0.02 10.130.02 35
J15479-4529 2MASS J154814591528399  13.220.03 12.7%0.03 12.530.03 1.2
J17353-3539 2MASS J17352368B540128  10.280.02 9.03:0.02  8.63:0.03 1.6
J17476-2253 2MASS J17472972252448 13.000.07 4.2
J20286-2544 #1  2MASX J2028350€2544001 11.330.02 10.320.02  9.93:0.03 2.3
#2 2MASX J202828842543241 10.080.01  9.23:0.01 8.80.01 2.6
IGR J05346-5759: We therefore conclude that IGR J0534759 is the hard X-ray

Based on positional coincidence and the good agreement beunterpart to TW Pic, and thus, is a CV.
tween theINTEGRAL and ROSAT spectral shape, Gotz et al.
(2006) suggested that IGR JO534759 is the hard X-ray coun-
terpart to TW Pic, a Cataclysmic Variable (CV). There is ' " . .
uniF()que and quite bright XRT syource within the(IBI)S error E@rc re_ﬂned Chandra position for this object has recently .beeﬂ
TW Pic is the only source given in SIMBAD that is within thepubIISth by Tomsick et al. (2008a). The XRT position is

XRT error circle, where it is also associated with the 2MAS&:23 from the 0.64 accuratéChandra position (Tomsick et al.,
source listed in Table 3. The single source that is found én t 0035‘) and therefore both positions are co_mpa'glble. Wadurt
USNO-B1.0 catalogue is positionally coincident with thegée conﬁ_rr_n all the Sl_.lggested associations for this object, m@t

1 e that it is a very likely HMXB (Masetti et al., 2006c; Tomsick e
detected UVOT source (see Table 4), indicating that theytere 2008b). Th UVOT dat ible for thi i
same source. We note that the UVOT magnitudes were obtair?é‘d ). There are no ata availabie for this pagt

- s - The spectrum is well-fitted with an absorbed power-law
from pointing #2 for the UVWL1 filter and pointings #1 and #3 . X :
for the other two filters. The values obtained in the lattey awe C=19.9for 14 bins). The spectral parameters reported in Table

; e fully consistent with those reported from tGhandra ob-
compatible (within the 0.2 mag errors) and we report the medff 'Y’ ; ;
of the two in Table 4. These spatial coincidences strengthen servation Of this source (Tomsick et al., 2008a). AIthou_gdal L
association of the XRT source with the CV. The fact that CVi&20" stafistical significance of the parameters we obtaiesdo

are known X-ray emitters, and that an increasing number h It allow us to constrain the possible spectral variabibtythis

been seen at X-ray energies20 keV, makes the suggested asgOUrce: the flux we obtain from tHawift observation is about

P ; ; five times higher than during tHeéhandra observation (Tomsick

Zztélztelc():ﬂfet.)etween IGR J05346759 and TW Pic very likely etal., _2008a). This may indicate significant variation & thass
We first checked the XRT count rates for variability betweefiCcretion rate.

the diferent pointings. The source shows some variability be-

tween high flux states (up te 0.45 ctgs) and lower flux states

(down to~ 0.11 ctgs). We extracted a single spectrum from one

of each of the three pointings. An absorbed powertléits the

data well in all casesy£=1.19 for 89 dof, 1.29 for 14 dof and

1.26 for 98 dof, for pointings #1, 2 and 3, respectively). best

spectral parameters of all three pointings are reportedliels,

and they are in good agreement with those obtained by Gotz et

al. (2006) from aROSAT observation of TW Pic. In addition, no

cut-of is seen in the XRT spectrum (which extends to higher en-

ergy than theROSAT spectrum). The extrapolation of the XRT

spectral model to the 20-40 keV range leads to a flux that is com

patible with the flux measured BNTEGRAL (0.9 mCrab). All

these points (including the spatial coincidences disaliabeve)

further confirm that IGR J0534&759 is TW Pic, including the

the spectral variability of IGR J05346759 as TW Pic is known

to be variable. This variability has been used by Norton et al

(2000) to refute the Intermediate Polar (IP) type for thisrse.

GR J10101-5654:

" Note that we chose to use a simple power-law rather than tiie mo
sophisticated models usually used to fit CV spectra in orderom-
pare the XRT spectral parameters to those mentioned inttratlire.

In particular, Gotz et al. (2006) showed that the extrajimbaat hard
X-rays of spectrum obtained witROSAT was compatible with the
INTEGRAL/IBIS one. A discussion of the emission processes at work
in CVs is beyond the scope of this paper.



Table 4. Magnitudes and UVOT position of the newly identified optiaad UV counterparts in the USNO-B1.0 catalog (I, R and B bpadd Swift/UVOT detector (V, U, UVW1, UVM2, and
UVW?2 bands). The USNO-B1.0 photometric accuracy is tyfydal3 mag (Monet et al., 2003). The B magnitudes are thosairmdd from the USNO-B1.0 catalog, except where indicatée. T
long dashes indicate the absence of corresponding data.

Name Optical counterpart UVOT position Magnitudes
(IGR) (USNO-B1.0) RA DEC | R \ B U uvwi UuvmM2 Uvw2
J035326829 0214-0026031 03h52m 57.5s-68° 31 17.47 12.7 12.3 ——= 13.7 R ——= R 1742802
J05346-5759 0319-0039890 05h 34m 50.6s-58° 01’ 40.8" 13.8 15.2 - 14.9 - 13.886.004 13.1820.006 12.909:0.00F
J09025-6814 0217-0159098  09h 02m 39.5s -68 13 38.2 ——-—- 8.6 -——= 9.7 16.6 16.60.02 17.63:0.03 ——=
J13006-2529 1154-0199710 12h 59m 55.3s °2® 10.5’ 10.6 113 -——— 13.0 ——— 15.50.02 17.61:0.06 ———
J15161-3827 #1 0515-0356635 -——— ——— 10.7 10.6 ——— 10.6 -——= ——— ——— ———
#2 0515-0357047 ——— -——— 18.2 18.3 - 19.0 —-——— ——— -——— —-———
#3 7822-02179-1 - - 109 113 - 11.0 - - - -
#4 0515-0356459 ——— -——— —-—— 185 ——— 18.9 ——— ——— -——— ———
J15479-4529 ——— 15h 48m 14.6s -438 39.9% ——- ——-— - ——— ——— ——— ——— 14.5@003
J17353-3539 0543-0510755 - ——= 109 —--—- 11.9 -——= - >20.3 >20.2 -
J17476-2253 0671-0618341 ——— —-——— 15.3 17.0 -——— 19.1 ——— -——— >19.3 ———
J18214-1318 - ——= - ——— == > 193 > 19.8° > 199 > 206 > 205 > 209
J1926%4 1325 ——— 19h 26m 27.0s 132057 —-——-—- ——-— - ——— ——— ——— ——— 2048507
J20286-2544 #1 1157-0462303 20h28m 35.1s 2543 59.83 —-—-—- 10.1 15.060.01* 11.4 18.03:0.05 20.5£0.1% >211 20.6:0.1*
#2 1157-0462166 20h 28m 28.9s °2B 24.6’ 8.9 8.7  12.89Z0.007 10.3 15.430.0%  16.83:0.02 >211 19.15-0.05f
J23206-6431 1545-0296864 ——— ——— 179 19.1 -——— 209 >211 ——— ——— ———

¥ Values averaged over multiple pointings.

* There are two possible USNO-B1.0 sources in the XRT errateciiThis is the closest to the IR source.
¥ The UVOT positional accuracy is dominated by a statisticaleutainty of 1.1.

¢ B magnitude obtained fror@wift/UVOT.

* Average value obtained witlvotsource.

3INJeU UMOUXUIUELI32UN JO S32IN0S VYOI 1NI 2T JO suoea1asqo dn-mojjo) JivglaeyD aIswo] ‘zanbupoy
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IGR J13000+2529: error circle of IGR J151613827. Swift J151559-:3382548,
Based on the spatial coincidence between the two oBwift J151630.86382656, Swift J151612-2383102, and Swift
jects, Bassani et al. (2006) suggested an association J&b1545.8382738are labeled source #1, #2, #3, and #4, respec-
IGR J1300@-2529 with MAPS-NGP O-379-0073388, an AGNtively in Tables 2 and 3. It i priori not possible to say which
listed in the NED database. The XRT position is consiste(if any) is the true counterpart. Two of these are compatilitle
with that of MAPS-NGP 0-379-0073388, which provides furtR counterparts found in the 2MASS and 2MASX catalogs, al-
ther confirmation that the high energy source and the AGN atreugh 2MASX J1515597B8825468 is 4.9 from theSwift po-
the same. We found a single 2MASS source within the XRT esition and therefore is slightly outside the XRT error araf
ror circle, and although the source is not reported as ertkitd source #1. It is, however, an extended source, and the XRT err
lies only 0.9 from the position of the AGN reported in NED, circle still contains a significant part of the source. Ttosrge
which indicates the two objects are probably the same. Alsings the one suggested by Masetti et al. (2006b) as the cowamterp
source is also found within the XRT error circle in the USNOto the IGR source. A USNO-B1.0 source lies at’5fdom the
B1.0 catalog and UVOT images (Table 4). XRT position, at a position compatible with the 2MASX source
As the source is very weak, we extracted an average spéaffset by 0.7), given the extension of the latter. Source #3 has a
trum from the twoSwift pointings. The spectrum has too fewposition compatible with an IR point source, which is cotesis
counts for a spectral analysis to be possible. Althougtsthisce with being TYC 7822-2179-1 catalogued as a star in SIMBAD
is the faintest from our sample that we detect with XRT, ared ttand also reported in the USNO-B1.0 catalog (Table 4). There
very low flux could indicate a lower probability that itis @ass are USNO-B1.0 counterparts for the other two sources as well
ated with the IGR source, the good spatial coincidence wigh talthough the source #4 counterpart does not have measuremen
AGN along with the fact that this is the only XRT source in thén the I-band (Table 4). There are no UVOT data available for
IBIS error circle that we detect make IGR J138Q@®29 a strong either of the two XRT pointings.
AGN candidate. We extracted an average spectrum from the two pointings

IGR J13020-6359:

This source was first mentioned in Bird et al. (2006) and 101
was classified as a pulgeiMXB in Bird et al. (2007), i
probably based on the positional coincidence with 2RXP 8
J130159.6635806, which indeed is an HMXB containing a I
pulsar (Chernyakova et al., 2005). Bodaghee et al. (2007) fu 6F

ther report a distance to the source of about 5.5 kpc. We find
a single XRT source within the IBIS error circle at a position L 4l
compatible with that of 2RXP J130159.635806. This renders i
the association even more likely. It is unfortunate that tduiés 2l
off-axis position (the pointings were aimed at PSR B1X53), i
none of the UVOT exposures contains the source. There is no ol
USNO-B1.0 source within th8wift error circle. We estimate a r
lower limit V21 for the magnitude of an optical counterpart. o0
Chernyakova et al. (2005) mention the presence of 43} H= 20 40 60 80 100 120
12.0 and K=11.3 2MASS source at a position compatible with N, (10Pcm?)

that of the pulsar, that they consider as its likely courderp

As the source may be significantly variable (Chernyakovagly 1 contour plot of the power-law photon indeR vs Ny in

al., 2005), we fitted each spectrum from each independentpoiGR J151613827 source #1. The contours represa@=2.30 and
ing separately. An absorbed power-law fits all spectraratied 4.61.

(x2 in the range 0.6 to 1.40 for 30 to 13 dof). Since the ab-
sorption is poorly constrained and given that Chernyakoed e
(2005) mention a relatively stable value of 287> cm2, we
froze Ny to this value in all our fits. Note that for all pointings

the value obtained for Nwhen it is allowed to vary is in good ;
agreement, or compatible with Chernyakova et ;II. (20(?591 Tf.[ee to vary, they are very poorly constrained (Table S)naligh

spectral results reported in Table 5 show some slight vériatP"ly @n upper limit can be obtained from the absorption, afisu.
ity especially between the first pointing and the followinges, Inspection of th? spectrum shows that the source may shew sig
which are slightly softer. The spectral parameters areetleas nificant absorption. Fig. 1 represents the contour plof o.

pected for an accreting pulsar and, assuming a distancesof 8- It iS clear from this figure that the value ofyNs tightly
kpc, lead to a 2-10 keV luminosity of about 80 ergSs, correlated to that of as expected. This figure, however, shows

. : that forI" >0.5, a value typical for most high energy sources,
typical for these objects. this source is significantly (intrinsically) absorbed asuwdobe
expected from a Sey 2. We remark that, to obtain the 20-40 keV
IGR J15161-3827: flux of 0.5 mCrab seen withNTEGRAL (Bird et al., 2007), a
Based on the positional coincidence of IGR J15483827 and harder power-lawI( ~ 0.7) is needed. Even in that case, signifi-
LEDA 2816946, Masetti et al. (2006b) suggested that the latant absorption is implied by the fit. The 2—10 keV luminosity
ter, an AGN, is the counterpart of the high energy source=0.0365is 5.60.5x 10 erg's, compatible with the luminosity
The AGN type is intermediate between a Liner and a Sef an AGN.

2 at z=0.0365 (Masetti et al., 2006b). THawift mosaic im- An absorbed power-law provides a good fit to the spectrum
age revealed four possible X-ray counterparts within thksIB of source #2 (€7.6 for 15 bins). The spectrum is consistent

for each of the four sources. The spectrum of source #1 has a
low statistical quality. The spectrum was fitted with an absad
power-law (G=38.5 for 15 bins). When all parameters are left
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Table5. X-ray spectral analysis. Errors and upper limits are akgiat the 90% level.

Name Net number  GalacticNLAB/DL)* Ny r 2-10 keV flux
(IGR) of counts  x10°?? cmi? x10P% cmr? ergcm? st
J03184-0014 19 0.0.06 0.06 1408 53B X107
J03532-6829 1650 0.06.06 0.099% 1.9j§z 1.75014 101
J05319-6601 19 0.1%.06 0.12 1.55§5;8$ 54 10714
J05346-5759 2172 0.00.05 <0.05 1.228;19 1.792 x10°*
378 <0.15 17883 57t 012
2516 0.05003 1.348% 1 78 qon
J09025-6814 17 0.08.07 g2'”  32°" J92x10®
J1010%-5654 86 1.38..77 3.32% 1.31§;§ 1.2§§;§ x1071
J13020-6359 337 1.40.53 2.4 0.9°¢ 2.303 1071
670 2.48 1.21813 2.&833 X101
471 2.48 1.1j835 2.383% x10 1
574 2.48 1.1j§f§ 2,383 %1011
J15161-3827 #1 48 0.08.07 22Y7 2.0 1.2j§}§ x10712
#2 32 0.070.07 <02 1.297 <1.3x10°13
#3 18 0.070.07 <19 >28 <1x1013
#4 13 0.060.07 0.06% 2,010 35 x10H
J16287-5021 75 1.37.55 2.621 0.9583g 6.522 %1012
J17353-3539 416 0.6.63 0.71633 2.2;8?3 5.oi8?8 x10712
803 0.892 2083 128101
J17476-2253 45 0.3M.38 1.9%;2 2.61%3 52 10712
J18214-1318 1866 1.21.54 3.508 o.4j8;% 6.7j§;€7§ x1071
J1926%1325 461 0.9%.93 <06 1.10 8.1716 %1012
J20286-2544 #1 171 0.20.26 61;§§ 2.5j§§§ 2,118 x101t
#2 53 0.200.26 93¢ : 2'7:8531; <1.3xSwll .
J23206-6431 244 0.78.90 0.959 1.607 55712 x10°

¥ Values of weighted average Galactig Kespectively obtained from LeidgkrgentingBonn (LAB) and Dickey & Lockman (DL) surveys of
Galactic H | in the Galaxy.
T Unconstrained parameter that was fixed during the spedtral fi

with little or no absorption in this source. The absence gifiéi  no absorption) leads to more physical results for this sauks

icant absorption in the spectrum of the source argues irufava compromise the value of absorption was frozen to the Galact

of a nearby object. The extrapolated 20—40 keV flux is well b&y. A 0.6f8:§ keV black-body also fits the data well £6.2

low the INTEGRAL flux. A hard power-law with a photon index for 15 bins). In any case, the extrapolation of the spectthd¢o

< 0.35 would be needed to reach the 20-40 keV flux observBTEGRAL range falls well below the 20—-40 keV flux. A power-

by INTEGRAL. These last points argue against an associationlaiv with a value of the photon index incompatible with the XRT

source #2 with the IGR source. spectrumX < 0.5) would be needed. This shows that this source
The X-ray spectrum of source #3 is well-fitted with an aband the IGR source are very probably not related.

sorbed power-law (€7.7 for 14 bins). The quite steep power- To conclude, the broad band (counterpart and X-ray) anal-

law and the low flux obtained with the lower limit @f, may ysis of the fourSwift objects found within the IBIS error cir-

indicate that the spectrum is thermal. Replacing the pdawer- cle of IGR J151643827 leads us to conclude that the IGR

by a black-body also gives a good fit£Z.5 for 15 bins). Note source is very probably associated with the LiBey 2 object

that since the value of Nis poorly constrained, it was frozenLEDA 2816946.

to the value of Galactic \ The black-body temperature is

0.2+0.1 keV for a luminosity of (D) x 10°? erg’s, with D10

the distance in units of 10 kpc. The probable low value of tn%R J15479—4529:

absorption and the bright IR and optical counterparts a'rgueBased on the presence ofRDSAT source (also detected b
favour of a nearby object. In that case, the rather flat SE&zKsI MM-Newton) WFi)thin the IBIS error circle, ToEnsick etal. (20043)/

body shape and temperature of the X-ray spectrum indicate t uggested an association between 1RXS J1548482B45,

this is probably a young stellar object (YSO), e.g. a T Taldli.s 0 4the |GR source. 1IRXS J154814452845 is a CV, more
The_ spftness Qf thg source renders ﬂﬁdul_t to reconcile the precisely an Intermediate Polar (IP) with a pulse perioda¥ §
emission of t.h's object with that at energie20 keV. A VeTY and an orbital period of 562 min (Barlow et al., 2006). The re-
hard photon index of- 1.0 would be needed to be compatiblein oy o sition we obtained witift is only 5 from theROSAT
W!th the 20-40 keV flux. Such a power-law sl_ope IS |n(;ompat|_b osition (Haberl et al., 2002), indicating that the two piosis
with the XRT spectrum. We conclude that this object is cafyai _ . compatible. There is a single source listed in SIMBAD
not;\eleflte(igo t2he IGR sourg_e. ts the X ¢ f within 3’ of the XRT position. This source has several names,
AsTortne 2 previous objects, tn€ A-ray spectrum of SOUry, o o \yhich js v+ Ny Lup indicating that it is a variable star
#4is well-fitted with an absorbed power-law<€.7 for 15 bins). (Samus et al., 2004). Clearly the coincidence of $éft and
}Aqune 3bt;sorbev(3/sourtce \r/]wth aver;t/hstteep povx;er-law seler\lrhgt SAT sources renders their association likely. The fact that it
avoured here. Ve note, however, that a simpie power-ia (Wﬁs an IP, which are known hard X-ray emitters, strengtheas th
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associations with theNTEGRAL source. We therefore confirmthat the very hard spectrum may then indicate the presenae of
all suggested association, and the fact that IGR J154%329 is pulsar.

very probably an IP. A bright source is found within the XRT er

ror circle with the UVOT UVW2-filter (Table 4). Its positiors i

consistent with the 2MASS source. We note that this UV couh@R J19267+1325: - .

terpart may show some variability from one pointing to tHeeot No X-ray source is found within the 3.TBIS error circle. A

from UVW2=14.0 to 15.0, which further confirms the variablé)right X-ray source IS, howe_ver, found 4dway from the C(_anter
nature of the source. of the IBIS error circle, and is, therefore, marginally catiple

As the source may show some variability, we extracted ithin the 3r error circle) with thelNTEGRAL position. The
spectrum from each of the six pointings. Pointings #1 and #2441t position is 1.7away from the very recent 0.64Chandra
are quite short< 1 ks) so we do not consider them furtherPosition reported by Tomsick et al. (2008b). The positionsy

; : .0y the two satellites are therefore entirely compatiblen3iwk
An unabsorbed power-law provides acceptable fits to pajetin®Y ely P ;
#2 and 4 (2 between 1.3 for 61 dof and 1.6 for 95 dof), buEt al- (2008a) report the presence of a single IR and optizaic

not to pointings #5 and #6, where a significant excess is ﬁg:?Ezrts\ilgligl]éns?l?rigaiad:ﬁeegs/r()ﬁjrgfteocft(t)?i?TgE{ZCAtl.) V:{[eisd\?v_ell
tected at soft X-rays. Haberl et al. (2002) also mention the>" . . ’
Y ( ) ! thin the XRT andChandra error circles (at 0.3 from the best

need for a black-body to account for a soft excess in th -
handra position).

XMM spectra. Adding a black-body to the power-law improv An absorbed power-law provides an acceptable, although
the fit tly. W int out that Haberl et al. (2002 d . } ’
e fits greatly. We point out that Haberl et al. ( ) use at perfect, fit ¢2=1.7 for 18 dof) to the XRT spectrum. The

much more sophisticated model, but given the lower quali 00 , ;

of our data, we only use the simple phenomenological motue of the absorption is below the Galactic value on thedih

els. However, since they report some absorption in the speci/gnt; and we obtain an upper limit consistent with the vaitie

we also included an absorption component. The resultingaino 1x10°2 cm? obtained withChandra (Tomsick et al., 2008b).
Landi et al. (2007) mentioned the presence of black-bodgemi

is thereforephabs* (bbody+powerlaw) in theXSPEC terminol-  =<""% ;
® ¢ yip ) sion in the spectrum. We added such a componentin our spectra

ogy. When left free to vary, N tends toward very low values, > , ; . : I
although the 90% upper limit is (marginally) compatible twit fits (both with and without absorption), but in no case didd-p

~ 0.14x 1072 cmr2 (Haberl et al., 2002). We therefore fixe ide a noticeable improvement over the i;\s)sorbed powgar—taw fi
Ny to this value in our fits. The results are reported in Table 1€ €xtrapolated 20-40 keV flux 6f2.37y; mCrab is higher
The variations of the flux do not seem to be related to spectfaf" the 1BIS 2040 keV flux of 0.7 mCrab reported by Bird

changes, but they are more probably due to slight varianens€! &l (2007). This may argue in favour of an association if th
the agcretion rate){ P 4 g source with theNTEGRAL source, suggesting that it undergoes

significant flux variations. The hard power-law index, loiunea
of the absorption and position on the plane of the sky clogiesto

Table 6. Spectral parameters obtained from the fits to the XRT spectr@dittarius arm would tend to suggest this object has a Galac
of IGR J15479-4529. The model consists of black-body emission an@rigin. Optical observations allowed Steeghs et al. (2008)e-

a power-law, both modified by absorption. tect a possible counterpart within tlandra error box of this
source. Optical spectroscopy of this source permittedgBieet
Pointing KTon T b% Flux al. (2008) to further conclude that this source is a CV, pbhjpa

# (keV) (dofy  (ergcm?s?) containing a magnetic white dwarf (see also Butler et ab; su
2 0.1200% 0.99% 1.0(59) 2102x10" mitted to ApJ).
4 01288 o089t 10(93) 28310
5 0.118‘8% O.Qf‘%) 1.1 (58) 3.38-% x1071?
6 01392 088 o083 34x10m IGR J20286+2544:

Based on the presence of M@G4-48-002 in the IBIS error cir-

cle of theINTEGRAL source Bassani et al. (2006) suggested an
association between the two objects. Masetti et al. (208daded

that although this Compton thia0.013 Sey 2 was most proba-
IGR J18214-1318: bly the true counterpart to the IGR source, contributiomftbe
Tomsick et al. (2008a) recently reported a refined X-ray posiearbyz=0.01447 galaxy NGC 6921 could not be excluded. Our
tion with Chandra for this object. The accuracy of their positionSwift mosaic image reveals 2 sources (Swift J202882%34359,

is 0.64’. The XRT position is 1.1 away from theChandra po-  source #1, and Swift J202828.254322, source #2), whose po-
sition, and the XRT error box (Table 2) contains the Chandsitions match those of the two galaxies. There are two plessib
source. No counterpart is detected in any of the UVOT filterslSNO-B1.0 sources within tHawift position of source #1. Only
We refer to Tomsick et al. (2008a) for the identification ofine one has well-estimated magnitudes in the B and R bands. As it
terparts. An absorbed power-law fits the XRT spectrum w4 the closest in position to the 2MASX source (0.9t is the
(x2=0.96 for 83 dof). The value of Nis higher than the Galactic one we report in Table 4. Both sources are quite well-dedecte
value along the line of sight (Table 5), which confirms tharéh with the UVOT as extended sources in the B, U, V, UVWL1 and
is intrinsic absorption in this source (Tomsick et al., 280®ur  UVW?2 filters (Fig.2). The UVOT counterpart to source #1 is not
value of 3.510%2 cm2 is, however, significantly lower than thespontaneously found hyvotdetect, although it is clearly vis-
value of 11.%10?? cm2 obtained withChandra observations ible in Fig. 2. In this case, we usadotcentroid to obtain
(Tomsick et al., 2008a). Fixing iNto the latter value does notan estimate of the source positidh while the magnitudes at the
lead to a good fit?=2.4 for 84 dof). This indicates that thebest position of the source were obtained withrt source. The
variations of N, are genuine for this source. This further argues
in favour of an HMXB (possibly a supergiant system) since sig 8 uyotcentroid obtains mean coordinates by running a series of
nificant variability of Ny has been reported for several systemgonte-Carlo simulations of the source’s pixel distribation a 2x20”
(e.g., Prat et al., 2008, in the case of IGR J194@@b1). Note sub-image centred on the best position




Rodriguez, Tomsick, Chatywift follow-up observations of 17 INTEGRAL sources of uncertairunknown nature 9

TN

Fig. 2. From top to bottom and left to right 2:91.7 B, U, V, UVW1, UVW2 images of the field of IGR J2028@544. The circles represent the
Swift error circles for the two possible counterparts.

Fig.3. 4.3x4.1 U (left) and UVW1 (right) UVOT images of the field around IGRA25-6814. The best X-ray position is represented by the
circle.

positions of all counterparts of source #2 are compatibie be- vide a good description of the spectrum of source #2. It itigar
ing within the extension of the 2MASX sources. We note, howtar gives negative values for the power-law index. Evemf{jxi
ever, a large discrepancy between the B magnitude obtainedtle latter to a fiducial value of 2 does not help. We used a sim-
the UVOT (14.3) and that of the USNO-B1.0 source reported ilar model as for source #1, and this led to a good fit{C.7
Table 4. This may indicate that all UVOT magnitudes are ovefier 14 bins). The value of the photon index is poorly consiedi
estimated, possibly because of the extension of the source. (Table 5). In subsequent runs it was fixed to 2.0. Even in those
As both sources are rather faint, we accumulated averaggses, the source is highly absorbed and could be a Compton-
spectra from the four pointings. The spectrum of source #1thick object with Ny~ 83 x 10?2 cm™. In this latter case, the
not well-fitted by an absorbed power-law=£&3 for 14 bins). extrapolated 20—-40 keV flux is 8.2 times lower than the IBIS
Significant residuals are found at low energy. Such soft eftux of IGR J20286-2544.
cesses have been reported in a number of AGN (e.g., paperAlthough the flux of source #2 highly depends on the value
1 and references therein). Adding an unabsorbed black-baxfythe photon index, our results indicate that IGR J2028814,
greatly improves the fit (€8.0 for 14 dof). The black-body the source seen bWNTEGRAL, is probably a blend between
has a temperature of Q%ﬁ keV, and a 0.5-10 keV luminosity Swift J202834.9254359 and Swift J202828+254322, with a
of 1_5j8-g5 x10% erg's assuming a distan@0.013. The other Stronger contribution from the former. We also note thattigh
parameters are reported in Table 5. The source is strongly #dx obtained by NTEGRAL may indicate significant variability
sorbed, but not Compton-thick. The extrapolated 20-40 keV flin those sources. It has to be noted that the high absorption i
is 4.5 times lower than the 20-40 keV IBIS flux of 2.6 mCraBource #2 would argue in favour of the source being a Sey 2,
reported by Bird et al. (2007). similar to source #1.
As for source #1, a simple absorbed power-law does not pro-
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IGR J23206+6431.: poorly constrained, may be compatible with the source being
This source was associated with 2MASX J23203685230452 ther an active star, a CV, or a neutron star X-ray Binary. Ap8,k
by Bikmaev et al. (2008) based on the observation made witie 2—10 keV power-law luminosity would be %10%*%rgSs.
Swift. They did not provide any fine X-ray position, howevefThese again point towards tiSaift andINTEGRAL sources not
The position reported in Table 2 is fully compatible with thabeing related.

of the IR counterpart. They measured a value=4.0717 from

optical spectroscopy of this counterpart, and classifieasit

Sey 1. The source is not detected by the UVOT U-filter with &3. IGR J05319-6601

3o lower limit U>21.1.

An absorbed power-law fits the spectrum we#£0.3 for 8
dof). The 2—-10keV luminosity a=0.0717 is 5.41:3x 10" ergss,
which is typical for this type of object. The low value of th
absorption is also compatible with the source being a Sey 1.

A weak source is found in the XRF20 ks mosaic image at
a position consistent with that of IBIS (Go6tz et al., 200B)e
XRT position is also consistent with that of RX J05316559.
®rhere are no IR or optical counterparts reported in the 2MASS
2MASX, USNO-B1.0 catalogs with K> 16.2, and \& 21.
There are no sources detected in the UVOT U, V, UVM2 and
_ UVW?2 filters compatible with the XRT position. As in the case
3.2. IGR J03184-0014 of IGR J03184-0014, the presence of a bright UV source at

The position of theSwift source we found is 4/4away from ~ 10" from the centre of the XRT error box renders the es-
the best IBIS position, and is, therefore, slightly outsiue4.0 timate of upper limits dficult due to possible contamination
90% IBIS error circle reported in Bird et al. (2007). Givereth &t the position of IGR JO531%601. In a similar manner as
compatibility of the 3 error circles of both thdNTEGRAL fOF the previous source, we can estimate W9.43, V> 19.33,
and Swift sources, we first consider the possibility that the wiVW1> 19,81, and UVM2- 14.87. . :
sources are associated. Its IR counterpart has a well-meghsu AN absorbed power-law is a good representation oBié
magnitude in the Kband only. There is no USNO-B1.0 sourcgPectrum (&7.4 for 14 bins). As the ‘z’a'“%;’f the absorption
within the Swift error circle with V& 21. The UVOT telescope 'S Very poorly constrained<( 2.7 x 10°2 cmr® at 90% confi-
observed the field in the UVW1 filter. Thevotdetect tool did  dence if it is left free to vary), we fixed it to the Galactic val
not yield a detection of a source within the XRT error circle?lond the line of sight. The spectral parameters are repante
The presence of a bright UVWAL3 source at 23:8from the aPle 5. A fit with a black-body instead of the power-law also
candidate counterpart renders, however, the detectiorposa Provides a good description of the data=53 for 14 bins).
sible counterpart dicult (the source is so bright that part of itsT "€ Plack-body has a temperature qfi@:@ke_\/, and a luminos-
flux is within the XRT error circle). Keeping this caveat inndj ity 6.6/D%,*33 x 10°%erg’s, whereDyy is the distance in units of
we can roughly estimate arupper limit UVW1> 21.95 based 10 kpc. The extrapolated 20-40 keV flux (based on the power-
on the faintest source detected (at a confidence level gtbare law model) is within 9.61071°-1.9<10 3 erg cmi? 57!, which
30) with uvotdetect. is more than 40 times lower than the IBIS 20-40 keV flux of 0.9
The Swift spectrum extracted from the single pointing availMCrab reported in G6tz et al. (2006). We remark, howevet, th
able has 24 cts. An absorbed power-law is a good represemtafluring a second observing campaign, the same team did not de-
of the spectrum (€10.4 for 14 bins). As the value of the absorptect the source withNTEGRAL, which may indicate significant
tion is very poorly constrainedk(1.3 x 10?2 cm2 at 90% confi- variability.
dence if left free to vary) we fixed it to the Galactic valuerjo G0tz etal. (2006) suggested the IGR source may be an X-ray
the line of sight. The spectral parameters are reportedirea  binary in the LMC. In fact this assumption is in good agreetnen
A fit with a black-body instead of the power-law also provides With the fact that no counterparts are reported in any of fite o
good description of the data although statistically wose12.0  cal and IR catalogs which may be due to the large distanceto th
for 14 bins). The black-body has a temperature otgg(kev, source. Assuming the source is at the distance of the LMC, the

inosity i 5 4 ich i
and a luminosity of 1.85x10%%rg's at a distance of 10 kpc. The2-10 keV luminosity is 1.63 x 10** erg’s, which is therefore

extrapolated 20—40 keV flux (3.0 *%erg cnt? s71 ) is ~ 100 compatible with this hypothesis.
times below the IBIS flux reported in Bird et al. (2007). We,

therefore, conclude that this source (Swift J031838@ML748) 34 IGR J09025-6814

and IGR J031840014 are probably not related.

Given the faintness of the source, it is quitdidult to un- A very weak XRT excess is found within the IBIS error circle.
veil its true nature. The fact that it is well-detected in ke The XRT position contains a 2MASX source (Table 3). It also
band only, and that it has no counterpart in the optical and Wéntains two USNO-B1.0 sources. The one that is reported in
bands either points to a very distant object or a faint GalaciTable 4 is the closest to the position of the 2MASX source’(1.1
source. If we assume the source is an AGN, with a luminosiavay). It also has well-defined B and | magnitudes while the
of 6x10* erg's (the luminosity of the faintest AGN detected irsecond source does not. The 2MASX source is reported in the
paper 1), this implies a distanee0.144. The only source thatNED database as ESO 60/B45C 2788A, az=0.013 galaxy.
was farther than this in paper 1 (IGR J095B231 was not sig- The detection of the source at X-ray energies WRiEGRAL
nificantly detected in the IR, but had, on the other hand, & welnd Swift suggests it is an AGN. The X-ray position falls right
detected U-band counterpart compatible with the emissimm f on the nucleus of the Galaxy as can be seen in the UVOT U and
the accretion disc of the AGN. The absorption on the line &fVW1 images of the field (Fig. 3).
sight for the latter object was also much higher than in tteeca  The XRT source is too weak to study any possible variabil-
of IGR J03184-0014, which suggests that, if IGR JO3180D14 ity. We therefore extracted an averaged spectrum from the fo
was an AGN it would probably be detected with the UVOT. Wpointings. An absorbed power-law seems to be a good represen
conclude that it is unlikely that this objectis an AGN. In ttesse tation of the spectrum. If we allow all parameters to be fiee t
of a Galactic object, the spectral parameters, while beerg v vary, they are, however, very poorly constrainee23 for 14
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bins, Ny< 52x 10?2 cm™ and-2.5 < " < 3). In order to try patibility of Ny with the Galactic value may indicate that the
and have a more constraining range of values, we refitted swurce lies at a significant distance. The 2—10 keV lumiyadit
spectrum forcing” > 0.. An equally good fit is obtained with the highest state (Table 5) is 149‘1/D§0 x10%* erg's (where
C=24 for 14 bins. The values are reported in Table 5. The sourdg is the distance in units of 10 kpc), which, combined with the
may be intrinsically absorbed, and this may point towardsy Sspectral shape, may indicate the source is an HMXB.

2 object, as intrinsic absorption is expected in this caseth&

source is a Sey candidate, and to obtain a reasonable estimat

of its flux, we fixed the power law photon index to 2.0. The 23./. IGR J17476-2253

10 keV unabsorbed flux is 2.7 x 1072 erg cn® s7*, which A single bright X-ray source is found within the IBIS error-ci
translate into a 2-10 keV luminosity of 817 x 10* erg’s. This cle. A single source is reported in the 2MASS catalog (Taple 3
value lies in the usual range for Seyfert galaxies. while 2 USNO-B1.0 sources are found in the XRT error circle.
The latter two are at, respectively, 1.7 and’21®m the 2MASS
source, and we consider the first (reported in Table 4) as just
marginally compatible. The second is very probably nottegla
The XRT position is well within the 4/4BIS error circle, and to the IR source. No source is found in the UVM2-filter image
is compatible with the very recef@handra position reported of the UVOT telescope.
by Tomsick et al. (2008b) (th€handra positional accuracy is The XRT spectrum is well-fitted with an absorbed power-
0.64’. The Swift position is 3.6 away from theChandra posi- law (C=4 for 15 bins). The value of the absorption is not well-
tion). There are no infrared and optical counterparts iggan  constrained, and it may indicate that some intrinsic atigmp
the 2MASS, 2MASX, USNO-B1.0 catalogs. There is no soureecurs in this source. We, however, note that it is margmall
within the XRT error circle in the UVOT UVM2-filter image compatible with the Galactic value along the line of siglitirtg
with UVM2> 20.0. Ny to the Galactic value also provides a good description of the
The XRT spectrum is well-fitted by an absorbed power-lagpectrum (&11.2 for 15 bins). In this case, the photon index is
(C=8.5for 14 bins). The value of the absorption is not very welharder [ = 1.2+ 0.4). In this latter case, the 20-40 keV extrapo-
constrained (Table 5), but may indicate little intrinsicatption. lated flux is in good agreement with the 20-40 K&NTEGRAL
Following Tomsick et al. (2008b), we also fitted the data veith flux of 1.3 mCrab (Bird et al., 2007). This may further argue
non-absorbed power-law. The fit has a worse C-statisticevafiu in favour of an association between tBeift and INTEGRAL
19.5 for 14 bins, which indicates that absorption is reqlire sources, although the flux obtained when all parametersére |
the fit. A good fit is also obtained when fixing4No the Galactic free to vary is lower than that obtained witNTEGRAL. We,
value along the line of sight (.15 for 14 bins). The spectrumin addition, note that an absorbed black-body also givesoal go
is then much harder (8+0.4) and is not consistent with the veryrepresentation of the data. It has a temperature of58.ReV
hard photon index 0£0.9+0.4 obtained withChandra (Tomsick and a luminosity of &10°* erg's at 10 kpc. Bird et al. (2007)
etal., 2008b). Such a hard spectrum may indicate that thesouentatively classify this source as an AGN. We do not findrgjro

3.5. IGR J16287-5021

is an HMXB. evidence in favour of this possibility, as the spectral paeters
are also compatible with a Galactic X-ray binary. Here again
36. IGR J17353—3539 the position towards the Galactic bulge may favour a Galacti

source. We note that the absence of a UV counterpart with the
As for the previous sources, a single X-ray source is foumlesence of a possible optical one is also more compatilbtheawi
within the~ 3’ IBIS error circle. Our best position is within 3.1 Galactic source as, in case of an AGN, the optical would ke als
of 1IRXH J173523.7354013, indicating that the two sources areompletely absorbed, while a Galactic stellar componeuldco
the same. Note that the position of 1IRXH J17352354013re- have significant emission in optical and not in the UV domain.
ported in SIMBAD is at~ 9” from the position reported in the
online ROSAT catalod. In addition to the 2MASS source listed
in Table 3, the XRT error circle also contains two USNO-B1.@. Summary and conclusions

objects. Both have positions that are compatible with the po )

sition of the IR source. The closest (at 0.2om the 2MASS In this paper, we reported the X-ray analysis of seventeed ha

source) is the one reported in Table 4. No source is detented$iray sources discovered WTEGRAL. The refined X-ray

the UVM2 and UVW!1 filters of the UVOT telescope. positions pr_owded by tha/vn‘t observat_lons (Table 2) aIIc_>wed
Since we see some variability, we extracted spectra from Hf t0 pinpoint the possible IR and optical counterparts irstmo

pointings and analysed them separately. We report heretioaly of the cases. Table 7 reports the conclusions of our analysis

two extreme cases, as the others have parameters that ar€@Reerning the possible type of each of the seventeen source

termediate between those two. An absorbed power-law fits b€ confirm the associations and types previously suggested f

spectra well ¢2=0.75 and 0.88 for 16 and 34 dof, respectively)ive sources: _

The value of N is consistent with the Galactic value on the line  ® IGR J035326829is a BL Lac _

of sight, which indicates the object is not highly intrireiy ab- * IGR J05346-5759 and J1547A529 are CVs, the latter is

sorbed. The position of the source towards the Galactic &ulg" IP . .

may indicate a Galactic source. We note that the absence of a® |GR J1010£5654 is very likely an HMXB

UV counterpart with the presence of a possible optical ceunt ~ ® IGR J18214-1318is a probable HMXB

partis also more compatible with a Galactic source as, ieofis ~ ® IGR J13006-2529 and J232065431 are AGNs. The latter

an AGN, the optical would be also completely absorbed, whitg @ Sey 1 _ o

a Galactic stellar component could have significant emissio ~ ® IGR J13026-6359 is an HMXB containing a pulsar

optical and not in the UV domain (see, e.g., paper 1). The com- /N2 cases, we detected several X-ray counterpartsin ti& IBI
error circle. In these cases, the spectral analysis of efatiose

° httpy/www.xray.mpe.mpg.degi-biryrosatsrc-browser sources allowed us to suggest that Swift J15155382548
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Table 7. Summary of the possible type for each counterpart of the seated by the Jet Propulsion Laboratory, California Institot Technology, under
enteen sources, obtained through the analysis presertfeid ijaper.  contract with the National Aeronautics and Space Admiaiiin.

Z‘g@ﬁ Type & Comment References

J03184-0014 IGR and Swift sources not related Barlow, E.J.,, Knigge, C., Bird, A.J., Dean, A.J., ClarkJDHill, A.B., Molina,
J035326829 z=0.087 BL Lac M., Sguera, V. 2006, MNRAS, 372, 224

J05319-6601 probable XRB in LMC Bassani, L., Molina, M., Malizia, A. et al. 2006, ApJ, 636,3.6
J05346-5759 CV (notan IP?) Bikmaeyv, ., Revnivstev, M., Burenin, R. et al. 2008, ATeb33
J09025-6814 AGN, poss. Compton thick, Sey 2(?) Bird, A.J., Barlow, E.J., Bassani, L. etal. 2006, ApJ, 638 7
J10101L5654 HMXB Bird, T.A.J., Malizzia, A., Bazzano, A. et al. 2007, ApJSQ1175

Burrows, D.N., Hill, J. E., Nousek, J. A., et al. 2005, SSR20Q 1165

J13006-2529 AGN Bodaghee, A., Courvoisier, T. J.-L., Rodriguez, J. et ald2R&A, 467, 585

J13026-6359 HMXB with pulsar Cash. W. 1976. A&A. 52. 307
J15161-3827 #1  AGN, LinefSey 2 Chaty, S., Rahoui, F., Foellmi, C., et al. 2008, A&A, 484, 783
#2 ? Chernyakova, M., Lutovinov, A., Rodriguez, J., Revivtsil, 2005, MNRAS,
#3 YSO 364, 455
#4 ? Corbel, S., Kaaret, P., Fender, R.P., Tzioumis, A., K., Tiekgsl.A., Orosz, J.A.
J15479-4529 CVIP 2005, ApJ, 632, 504
J16287-5021 HMXB (?) Dickey, J.M. & Lockman, F.J. 1990, ARA&A, 28, 215
J17353-3539 HMXB (?) Goéz7,3D., Mereghetti, S., Merlini, D., Sidoli, L., BellonT. 2006, A&A, 448,
4174762253 XRB (?) Gehrels, N., Chincarini, G., Giommi, P., et al. 2004, A

. N., , G, , P, . , ApdL 61005
182141318 probable HMXB (sg star?) Haberl, ., Motch, C., Zickgraf, F.-J. 2002, A&A, 387, 201
J1926%1325 Galactic source Kalberla et al. 2005, A&A, 440, 775
J20286-2544 #1  AGN, Sey 2 Landi, R., Masetti, N. Sguera, V., et al. 2007, ATel 1323
#2 AGN, Sey 2 (?) Lebrun, F., Leray, J.P., Lavocat, P., et al. 2003, A&A, 41141
J23206-6431 AGN, Sey 1 Masetti, N., Bassani, L., Bazzano, A., et al. 2006a, A&A, 455

Masetti, N., Malizia, A., Dean, A. J., Bazzano, A., Walter,ZR06b, ATel 957
Masetti, N., Morelli, L., Palazzi, E., et al. 2006c, A&A, 4581
Monet, D.G., Levine, S.E., Canzian, B., et al. 2003, AJ, B38|
is a probable Sey 2 AGN, which is the likely Counterpall\llorton,A.J.,Beardmore, A.P., Retter, A., Buckley, D.A.2D00, MNRAS, 312,
to IGR J1516%3827. In the case of IGR J20288544, the . .
Swift error circle contains two AGNs, and thiNTEGRAL E:ﬁgt{: Ef"éi']%‘ijz’sf'ggggg'fiﬁ? géﬁ{ins,?v;b%ffmﬁ’ 389, 301
source seems to be a blend of those two objects, althowthiriguez, J., Tomsick, J.A., Foschini, L., Walter, R., @alirm, A., Corbel, S.,
Swift J202834.9254359 EMCG+04-48-002) is brighter and Rogﬁa{gi'?ZE%zvaAﬁ:é‘lg?vKL;;etP ot al. 2006. MNRAS. 374
therefore contributes more to the hard X-ray emission. Rodriguez: J Toms?ck, J’.A.,’Chaty, e '2008’ A&A,,482, mér 1

In one Case_ (l_GR J19261325)' V\_/e do not _deteCt anySamus, N.N, et al. 2004, Combined General Catalogue of hMarBtars
X-ray source within the IBIS error circle. A bright sourceskrutskie, M.F., Cutri, R.M., Stiening, R. et al. 2006, A3111163
however, has a position that is marginally consistent, ar@ieeghs, D., Knigge, C., Drew, J., et al. 2008 ATel 1653
although it is slightly outside the IBIS error circle, ouradysis Tomsick, J.A., Lingenfelter, R., Corbel, S., Goldwurm, Kaaret, P. 2004, ATel
leads us to suggest t_hqt both sources are related. We couldﬂé]zsﬁzk’ JA., Chaty, S., Rodriguez, J., et al. 2006, ApJ, 6809
unambiguously unveil its true nature, although we favouredromsick, J.A., Chaty, S., Rodriguez, J., Walter, R., KadPeR008a, ApJ, 685,
Galactic source. 1143

Of the six remaining source: Tomsick, J.A., Rodriguez, J., Chaty, S., Walter, R., Kad?e2008b, ATel 1649

e IGR J05319-6601 is compatible with being an X-ray
binary in the LMC

e We identified IGR J090256814 with the nucleus of a
galaxy, and provided the first identification of this soureeaa
AGN and a possible Sey 2

e \We suggest that IGR J16283021, J173533539 and
J17476-2253 are probable X-ray binaries and possibly HMXBs.

e We find an X-ray source slightly outside the IBIS error
circle of IGR J031840014, but our analysis does not favour
any association between tBeift andINTEGRAL objects.
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