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Thanks to follow-up observations performed with the X-ralescope (XRT) on boar8wiftsev-
eral new unidentified hard X-ray sources revealedMYEGRALheve been localized with a po-
sitional accuracy of few arcseconds, thus allowing a mdieieft and reliable search for optical,
UV, infrared and radio counterparts. Here we provide spdatformation over a broad range of
frequencies for three still unclassifild TEGRALobjects: IGR J18249-3243, IGR J19443+2117
and IGR J22292+6647. Overall, their optical, UV, infraredlaadio characteristics together with
their X-/gamma-ray properties, point to an AGN classificatfor all three sources.
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Table 1: XRT positions of the three unidentifieBll TEGRALsources.
Source R.A. Dec Error
(J2000) (J2000) (arcsec)
IGR J18249-3243 1824 56.11 —-324258.9 3.7
IGR J19443+2117 194356.20 +2118229 3.5
IGR J22292+6647 22291350 +664651.8 3.6

Table 2: XRT/IBIS broad-band best-fit parameters.

b 2
Source NS Gay N r Cealib X°/V Foiiokey  F20-100 ke
IGR J18249-3243 0.118 - B4+012 052733 32.7/31 052+003 079+0.15
IGR J19443+2117 0.836 B4 973 2041012 060 5 84.3/93 183+0.04 112+0.22
IGR J22292+6647 (low)  0.481 - .80+010 08170% 63.3/68 053£0.02 110+0.02
IGR J22292+6647 (high)  0.481 - 66+£0.14 06079032 52.7/59 085+0.03 110+0.02

2 n units of 16? cm~2 (from Kalberla et al. (2005));
b IBIS/XRT cross-calibration constant;
¢ In units of 10!t erg cn12.

1. IGR J18249-3243

Within the XRT positional uncertainty (see Table 1) there is a counterpareid8NO-B1.0
catalogue (Monet et al. 2003), with magnituden the range 14.6—14.8, which is also listed in
the 2MASS survey (Skrutskie et al. 2006) with magnitudes 13.456+ 0.026,H = 13.007+
0.029 andK = 12.6754-0.022, which is also detected witBwifftUVOT in UVW2 = 17.534+
0.02. The Galactic colour excess along the line of siB —V) = 0.23, estimated here and
afterwards following Schlegel et al. (1998), indicates a Galactic colurmsityeof 0.13 x 10?2
cm 2 (Predehl & Schmitt 1995), which is compatible with the value reported in Taféstimated
following Kalberla et al. 2005). Recently, optical follow-up observatioh$GR J18249-3243
have confirmed the AGN nature of this source despite difficulties in sepguitairactive galaxy at
z=0.355 from a foreground star (Masetti et al. in prep.), which likely contatesmthe USNO-
B1.0, 2MASS and UV magnitudes. However, we are able to provide arr lippeto the R flux of
7.6 x 1012 erg cnm? s71, adopting the conversion factor of Fukugita et al. (1995).

The SwiffXRT and INTEGRALIBIS broad-band spectrum (shown in Figure 1) is well de-
scribed by a simple power law absorbed by Galactic absorption (see Tdtdeiflg a flat[ ~ 1.5),
but still within the range observed in AGNSs.

Figure 2 (left) shows the radio image taken from the NVSS (NRAO VLA Skyw8y Condon
et al. 1998) at 1.4 GHz with superimposed the IBIS uncertainty circle andRieposition. This
radio counterpart, which is coincident within uncertainties with the X-raymus bright and has
a complex morphology, with at least three components (with flux ranging f@02 to~3 Jy).
This, combined with the characteristics of the radio spectrum (see Figuigh®), suggests an
AGN nature for this source.
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Figure 1: XRT/IBIS broad-band spectrum of IGR J18249-3243 fitted veiteimple power law (upper
panel); residuals to this model are in unitsmflower panel).
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Figure 2: NVSS image (left) and radio spectrum of IGR J18249-3243ffitteh Log(S(v)) =ax Log(v) +
b (right). The green circle describes the IBIS uncertaintyileithe XRT position is given by the red box.

The X-ray/radio to optical ratios 0.7 and> 100 support the AGN classification (Stocke et
al. 1991) and also indicate that the source is a radio loud AGN (Kellermdn¥1&0).

2. IGR J19443+2117

For this source we find a 2MASS counterpart, within the XRT position (se&T2), having
magnitudes) > 14.53,H > 13.36 andK = 13.980+ 0.07. Using the 2MASS conversion factors
(Skrutskie et al. 2006), the K-band infrared flux i§ & 1013 erg cnm? s~1. This infrared source
has no counterpart in the USNO-B1.0 catalogue awiffUVOT images, implying a dim flux at
optical/UV frequencies. The Galactic colour excess in the source direistiBfB —V) = 2.59,
corresponding to a column density of4t 10?2 cm~2 (Predehl & Schmitt 1995), significantly
higher than the Galactic column density value, but compatible with the total alosonpeasured in
this source (see Table 2). The XRT and IBIS data strongly require, i than 99.99% confidence
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Figure 3: XRT/IBIS broad-band spectrum of IGR J19443+2117 fitted \aithabsorbed power law (upper
panel); residuals to this model are in unitsm{lower panel).
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Figure 4: NVSS image (left) and radio spectrum of IGR J19443+2117fit¢eth Log(S(v)) = ax Log(Vv) +
b (right). The green circle describes the IBIS uncertaintyilevthe XRT position is given by the red box.

level according to the F-test, absorption in excess of the Galactic valedébde 2). The best-fit
model, shown in Figure 3, provides a photon inflex 2, which is compatible with values typically
found in AGNs. The NVSS radio image, plotted in Figure 4 (left), shows tk@raounterpart
of IGR J19443+2117, which coincides with the XRT position and is chaiiaete by a simple
structure. This source is moderately bright (with a flux~gd.1 Jy at 1.4 GHz) and shows a flat
radio spectrum (see Figure 4, right).

The fact that IGR J19443+2117 is very dim at optical/UV frequenciesasak classification
difficult; as the source is the closest of the three to the Galactic plane and witeitt information
available, its classification remains uncertain. However, based on our mudtaveyth study, we
propose it as an AGN candidate.
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Figure 5: XRT/IBIS broad-band spectra of IGR J22292+6647 in low sfit#t) and high state (right) fitted
with a simple power law (upper panels); residuals to this ehade in units ofo (lower panels).

3. IGR J22292+6647

The field of IGR J22292+6647 was observed from the Astronomicaé®htory of Bologna
in Loiano (Italy) with the 1.5m “G.D. Cassini” telescope. The R-band photonudtthe putative
optical counterpart of the IBIS source provides a magnitde 19.2+ 0.1. This object is also
listed in the 2MASS catalogue with magnitudés-= 16.602+ 0.143, H = 15.707+ 0.163 and
K = 14.683+0.126. The location of IGR J22292+6647 in the J-H versus H-K cololoaco
diagram is fully compatible with an AGN nature for this source (Spinoglio et &95}). The
Galactic colour excess measured along its line of sig(B—V) = 1.089 and corresponds to
a hydrogen column density of®x 10?2 cm~2 (Predehl & Schmitt 1995), compatible with the
value reported in Table 2. The corrected value R—K is 2.1, fully compatible tytital AGN
colours.TheR magnitude, estimated using the conversion factors of Fukugita et al. (#1983 a
flux of 8.9 x 1013 ergcm? s 1.

The X-ray data of this source show a flux variability-060% during the XRT observations;
therefore, we combined measurements with similar count rates to provide Bwa¢id high (HS)
states for comparison with the average IBIS spectrum. Despite the charfyes no differences
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Figure 6: NVSS image (left) and radio spectrum of IGR J22292+664 Tdfittith Log(S(v)) = ax Log(v) +
b (right). The green circle describes the IBIS uncertaintyilevthe XRT position is given by the red box.

in shape are observed in the broad-band spectra of the LS and HS areiavell fitted with a
simple power law (see Figure 5) having, within uncertainties, the same phatex (gee Table 2).
The low value of the IBIS/XRT cross-calibration constant confirms thecgovariability.

Also in this case the radio counterpart coincides with the XRT position, agrsimthe NVSS
image plotted in Figure 6, left, and has one component with a flux at 1.4 GH@.dfJy. This radio
source has possibly a complex morphology (asymmetric double?) and lespettrum (shown
in Figure 6, right); all these characteristics are indicative of an AGN edturiGR J22292+6647
(Stocke et al. 1991). The X-ray and radio to optical flux ratios of 8 arlréspectively, confirm
this and further suggest it might be a radio loud AGN (Kellerman et al. 1989)
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