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ABSTRACT

We have analysed an archival XM M-Newton EPIC observation that serendipitously covered the sky position of a variable X-ray
source AX J1714.1-3912, previously suggested to be a Supergiant Fast X-ray Transient (SFXT). During the XM M-Newton
observation the source is variable on a timescale of hundred seconds and shows two luminosity states, with a flaring activity
followed by unflared emission, with a variability amplitude of a factor of about 50. We have discovered an intense iron emission
line with a centroid energy of 6.4 keV in the power law-like spectrum, modified by a large absorption (Ng~10** cm™2), never
observed before from this source. This X-ray spectrum is unusual for an SFXT, but resembles the so-called “highly obscured
sources”, high mass X-ray binaries (HMXBs) hosting an evolved B[e] supergiant companion (sgB[e]). This might suggest that
AX J1714.1-3912 is a new member of this rare type of HMXBs, which includes IGR J16318-4848 and CI Camelopardalis.
Increasing this small population of sources would be remarkable, as they represent an interesting short transition evolutionary
stage in the evolution of massive binaries. Nevertheless, AX J1714.1-3912 appears to share X-ray properties of both kinds of
HMXBs (SFXT vs sgB[e] HMXB). Therefore, further investigations of the companion star are needed to disentangle the two

hypothesis.
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1 INTRODUCTION

One of the legacies of every X-ray mission is the production of
source catalogues. They always include a significant fraction of
unidentified sources, whose nature remains unknown or controver-
sial for several years, awaiting further investigations. This is the case
of AX J1714.1-3912, a source discovered during ASCA observa-
tions (performed in 1996) of the Galactic supernova remnant (SNR)
RX J1713.7-3946 (Uchiyama et al. 2002), a shell-like SNR site
of production of synchrotron X-ray emission (Koyama et al. 1997,
Slane et al. 1999). AX J1714.1-3912 is located beyond the northern
rim of the shell, and at first it was suggested to be associated with
a molecular cloud (Uchiyama et al. 2002). The ASCA spectrum is

: : _ 0.44
well modeled by a hard powerlaw with a photon index F—O.98f0_3 4

and an absorbing column density NH=1.28t(1):(7)8 x10?%2 cm~2. This
absorption was very similar to the one measured from other regions
of the SNR, consistent with the total Galactic one in the source di-
rection (Ny=1.5x10?? cm~2; HI4PI Collaboration et al. 2016). The
absorption-corrected flux was 4x107'! erg cm™2 s~!(1-10 keV).
Given the spatial overlap of the ASCA source with the cloud,
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Uchiyama et al. (2002) interpreted the flat X-ray spectrum as pro-
duced by non-thermal bremsstrahlung from particles accelerated in
the SNR, then impacting the molecular gas as a target. This hypoth-
esis assumes the physical proximity of the SNR with the molecular
cloud, and that AX J1714.1-3912 is an extended X-ray source.

An observation performed in 2015 with the Chandra tele-
scope proved the point-like character of AX J1714.1-3912 (named
CXOU J171343.9-391205, Miceli & Bamba 2018), excluding the
association with the molecular cloud. A relatively low X-ray flux
was observed, 7(£3)x10714 erg em~2 s71(2-10 keV; corrected for
the absorption). Miceli & Bamba (2018) reported also on a Suzaku
observation of the field containing AX J1714.1-3912 performed in
2011, where the source showed a variable X-ray emission, with a
short (~2 ks) hard X-ray flare. The separate spectroscopy of the qui-
escent emission and the flare resulted into a quite high absorption
(N in the range 3.6-12.2 x10?2 cm™2 for emission in quiescence,
and Ngy=6-11x10?? cm™2 during the flare) and flat power law spec-
tra (photon index, I', in the range 0.6-2.3 during quiescence, and I"
ranging from 0.7 to 1.6 during the flare, at 90% confidence level).
The observed (not corrected for the absorption) fluxes (2-10 keV)
were F=6x10713 erg cm™2 s7! and F=3.6x10"12 erg cm™2 s~! for
the quiescent and flare emission, respectively.

On this basis, Miceli & Bamba (2018) proposed that
AX J1714.1-3912 is a high mass X-ray binary (HMXB) be-
longing to the sub-class of the Supergiant Fast X-ray Transients
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Figure 1. EPIC MOS2 image of the XMM-Newton observation of the
northern region of the SNR RX J1713.7-3946. The sky position of
AX J1714.1-3912 is marked with the black, dashed circle. The northern rim
of the SNR shell is evident in the lowest part of the image.

(SFXTs; Sguera et al. 2005, 2006; Negueruela et al. 2006). The
positional overlap with the near-infrared (NIR) point source
2MASS 17134391-3912055 further supported the identification
with a massive X-ray binary (Miceli & Bamba 2018).

2 OBSERVATIONS AND DATA ANALYSIS

The sky position of AX J1714.1-3912 was serendipitously covered
by XMM-Newton (Jansen et al. 2001) during an observation per-
formed in 2017, from 29 August (at 15:28, UTC) to 30 August (at
04:08), with an on-time exposure of 41.6 ks (pn) and 45.5 ks (MOS).
The observation (Obs.ID 0804300901) was targeted at the northern
region of the SNR RX J1713.7-3946 and imaged AX J1714.1-3912
at an offaxis angle of about 5 arcmin. In Fig. 1 we show the MOS2
field-of-view (FOV), where AX J1714.1-3912 is marked by a
dashed black circle.

The three European Photon Imaging Cameras (EPIC)
(Striider et al. 2001; Turner et al. 2001) operated with the medium
filter, with the pn in full frame extended window, and the two MOS
in full frame mode. EPIC data were reprocessed using the version
18 of the XMM-Newton Science Analysis Software (SAS), with
standard procedures. The tools rmfgen and arfgen, available in the
SAS, were used to generate the response and ancillary matrices,
respectively. High background levels were filtered-out before
extracting EPIC spectra. Light curves and spectra were extracted
from circles centered on the source emission, adopting a 30" radius,
selecting patterns from O to 4 (EPIC pn), and from 0 to 12 (MOS).
Similar size regions, offset from the source position but lying on
the same CCD, were used to extract background spectra. Source
spectra from the pn, MOS1 and MOS2 were simultaneously fitted
using xspec (version 12.10.1; Arnaud 1996) in the energy range
0.3-12 keV, allowing for free cross-calibration constants, to take
into account calibration uncertainties. All fluxes were estimated in
the 1-10 keV range. The models TBass and TBrcr were adopted to
account for the absorbing column density along the line of sight,
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Figure 2. AX J1714.1-3912 light curve in the energy band 0.3-12 keV (bin
time = 256 s) observed by XMM-Newton. From top to bottom, we show
the MOS1 source light curve (MOS2 one is similar), the cleaned MOS1 one
(where time intervals with high background levels have been filtered-out),
the EPIC pn light curve and the cleaned one (lowest panel). The horizontal
lines in the lowest panel indicate the time intervals for the extraction of the
flare and quiescent EPIC spectra (the same for pn, MOS1 and MOS2).

assuming the photoelectric absorption cross sections of Verner et al.
(1996) and the interstellar abundances of Wilms et al. (2000). The
spectra were rebinned to have at least 20 counts per bin, to apply
the y? statistics. All uncertanties are computed at 90% confidence
level, for one interesting parameter. The uncertainty on the X-ray
fluxes have been calculated using cFLUX in XSPEC.

3 RESULTS
3.1 Temporal analysis

The EPIC source light curve is reported in Fig. 2, before and after fil-
tering for high background levels. The source displays a significant
variability on timescales of a few hundred seconds, with a dynamic
range of ~50. Although formally the energy range is 0.3-12 keV, we
note that most of the source counts lies in the 2-12 keV energy band.
We have identified two source states: a high state (or “flare”, here-
after) and a low one, named “quiescence”, indicated in the lowest
panel in Fig. 2.

We searched the data for periodic signals by means of Fourier
transforms and Rayleigh periodograms, but we did not find any sta-
tistically significant signal. The 30~ upper limit on the pulsed frac-
tion, computed by extensive Monte Carlo simulations, is 25% for a
sinusoidal signal between 0.4 and 5.4 s, using only the pn data (2-12
keV), and 20% between 5.4 and 1000 s, using also the data from the
MOS cameras. Above ~1000 s, the strong red noise does not allow
us to set meaningful limits.
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3.2 Spectroscopy

We performed the spectroscopic analysis during the flare and in qui-
escence separately, extracting two sets of EPIC spectra, covering the
time intervals shown in Fig. 2 (bottom panel). The EPIC spectra ex-
tracted during the flare are highly absorbed and with large positive
residuals around 6.4 keV, very evident when fitting the spectra with
a simple, absorbed power law model (Fig. 3), resulting in a reduced
X%=1.928 (for 117 degrees of freedom, dof; see Table 1 for the spec-
tral parameters). The addition of a narrow Gaussian line accounted
for these residuals (,\(%/dole.445/1 14; Table 1). However, a mild
soft excess remained below 4 keV. This suggested to consider an
additional absorption model, a partial covering fraction absorption
(TBecF in xspec), where the additional column density is applied to
a fraction of the power law emission. This final model provides a
good description of the flare spectrum (Model 3 in Table 1). The
counts spectra and the residuals to this best fit model are shown in
Fig. 3.

We note that the model TBpcr resulted into an almost complete
covering (98+1%) of the X-ray emission, leading to an absorption
of 1.5x10%* cm™2 during the flare, considering both absorbing com-
ponents (TBass and TBrcr). This is 2 dex larger than the Galactic
absorption (Ng=1.5x10%2 cm~2; HI4PI Collaboration et al. 2016).
The centroid of the emission line is very well constrained in a nar-
row range around 6.4 keV in both states, clearly indicative of fluo-
rescence from neutral iron.

The Fe K, line is produced when a direct hard X-ray radiation
illuminates neutral matter around the source. This reprocessing re-
sults into a fluorescent iron line emission together with a Compton
component. The final spectrum is a composition of a reflection com-
ponent together with the direct (power law) X-ray emission. How-
ever, adopting reflection models like pExrAV (Magdziarz & Zdziarski
1995) and pexmon (Nandra et al. 2007) in xspec did not yield better
fits. We note that disentangling the incident and the reflected com-
ponent is made difficult due to the limited energy band and the low
counting statistics. This results into a quite hard power law slope
measured in the total spectrum below 10 keV, also because of a re-
flected hump (Fabian et al. 1990) that is expected beyond the XM M-
Newton energy band.

The spectrum in quiescence shows a prominent positive excess
around 6.4 keV as well, when fitted with a simple absorbed power
law (,(%/dsz2.85/6). The addition of a Gaussian line to the absorbed
power law model resulted in a good fit to the data, with no need to
adopt further partial covering absorption (Fig.4). During the fit, a
narrow iron emission line is assumed, fixing its width to zero. The
best fit parameters are listed in Table 1 (last column).

4 DISCUSSION

We have reported on the discovery of a prominent FeKa
line and a large intrinsic absorption (Np=1.5% 102*cm~2) from
AX J1714.1-3912 during an XM M-Newton observation performed
in 2017. The source shows a variable X-ray emission with a brighter
state (flare) at the beginning of the observation, followed by a fainter
state (quiescence). Spectra extracted from both states are well de-
scribed by hard power law models with similar slopes, within the
uncertainties. The X-ray emission is significantly more absorbed
during the flare than during the following fainter state, suggesting a
variability in the circumstellar absorbing matter on short timescale,
correlated with the X-ray flux.

The FeKa is detected in both states, with a larger equivalent width
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Figure 3. EPIC spectra extracted during the flare. Counts spectra are shown
in the top panel (EPIC pn is marked with solid squares, MOS1 with open
circles, MOS2 with crosses), when fitted with the best fit reported in Tablel.
Residuals (in units of standard deviation) with respect to three models are
shown in the bottom panel: from top to bottom, the residuals are with respect
to a single absorbed powerlaw, with respect to a powerlaw with a Gaussian
line at 6.4 keV, and including a partial covering absorption model (i.e. the
best fit reported in Tablel).

during the quiescent emission. This might suggest that the unflared
state is due to the eclipse by the companion star: the less absorbed X-
ray spectrum can be due to scattering into the line of sight by the stel-
lar wind matter of the central (eclipsed) X-ray radiation (e.g. Haberl
1991). However, the flux of the iron line is significantly different in
the two states and correlates with the continuum flux, disfavouring
this hypothesis, and suggests an intrinsic variability. Moreover, this
correlation indicates a close proximity of the reprocessing matter to
the compact object.

The source is also variable on long timescales of years: previous
X-ray observations (ASCA in 1996, Suzaku in 2011, Chandra in
2015) caught different X-ray fluxes (Fig. 5) and a significantly lower
absorbing column density (Ny in the range 1022-10%3 cm™2) than
during the XM M-Newton observation. This indicates a long-term
changing aspect of the absorbing matter local to the source, possibly
with an inhomogeneous distribution or a variability due to the orbital
motion in a binary system.

In light of the new XM M-Newton results, we discuss the possible
source nature in the following sub-sections.

MNRAS 000, 1-7 (2022)
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Table 1. Spectroscopy of the two source states (EPIC pn, MOS1 and MOS2). We show spectral results obtained using three models for the flare emission:
Model 1 is a simple absorbed power law, Model 2 includes an iron line in emission, while the best fit model is Model 3, a partially absorbed powerlaw, together
with a Gaussian line in emission (const * TBass * TBpcr * (POW+GAU) in xspec synthax). The last column lists the best fit parameters for the spectroscopy
during quiescence (consT * TBaBs * (POW+GAU)). Fi_jokev is the absorbed flux, UF|_ kv the flux corrected for the absorption.

Parameters Flare Quiescence
Model 1 Model 2 Model 3
Ny (10%2 cm™?) 127716 99+18 5.8+6:3 <380
—— Partial covering fraction absorption -
Nhrepet (1022 cm™2) - - 145 +20 .
covering fraction - - 98+ 1% -
— POWER LAW——-
032 039 037 1.6
r 0217535 —0.40755 0067434 -0.8%,3
norm 10(*12)x 107 2007107 B4 x107 113G x 1070
—— GAUSSIAN LINE——-
Ejine (keV) - 6.40970.925 6.402+0.02¢4 6.4170:96
o (keV) - <0.10 <0.08 0.0 (fixed)
norm (photons cm=2 s~ 1) - 1.3f8';‘ x107* 2.0f8‘z x107* 4.4f?‘§ x 1076
5 0)+80 S5+30 (+1300
EW (eV) - 320*50 2653 900" 130
Fi_1okev (erg cm™2 s71) 9205x10712 9320.5x10712  9.4205x10712  43%09 x10713
UF _iokev (ergem™2s71) 5471810711 347M xq071l 62725 x107!11 44751 10713
-1 35 42 35 42 35 42 33 42
Li—1okev (ergs™) 6.5x10 lekPC 4.1x10 d]()kpc 7.4x10 d]()kpc 5.3x10 d]()kpc
X%/dof 1.928/117 1.445/114 1.076/112 0.854/4
T
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0.01F . ot XMM flare 173
[+ ASCA 1
1 < r 1
S
3 2L .
" $ — Suzaku flare 4 é
0 ~ ]
q 10 & E g [ ]
: Xy
3 1‘-; St Suzaku quiesc | XMM quiesc F
0 5 i 1
_e 4
o L 4
P
107 - S & F 4
0 5 3 \ E
t < | Chandra
o s ] T | | | |
g — 5.2x10* 5.4x10* 5.6x10* 5.8x10*
= Time (MJD)
0 05 F ]
3 a1, 1 Figure 5. AX J1714.1-3912 long term light curve (fluxes in the energy range
IE 2-10 keV are corrected for the absorption).
0F
o]
@
R
05 L 1 iniscent of the X-ray properties of obscured active galactic
3 : — : : 1'0 nuclei (AGN; see e.g., Guainazzietal. 2005). To investigate
Energy (keV) such a hypothesis we examine the broad-band spectral energy

Figure 4. EPIC spectra extracted during quiescence. Counts spectra are
shown in the top panel (EPIC pn is marked with solid squares, MOS1 with
open circles, MOS2 with crosses), when fitted with the best fit reported in
Tablel, an absorbed power law together with an emission line at 6.4 keV.
The lower panel shows the residuals in units of standard deviation.

4.1 Is AX J1714.1-3912 an active galactic nucleus?

The point-like appearance, the large intrinsic absorption and
the presence of an FeKa line in AXJ1714.1-3912 are rem-
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distribution (SED) of the optical-infrared (IR) counterpart to
AXJ1714.1-3912. To build the broadband SED we collected op-
tical data from GAIA DR3 (Gaia Collaboration et al. 2016, 2021),
near-IR data from 2MASS (Skrutskie et al. 2006), and mid-IR data
from WISE (Wright et al. 2010) and S pitzer (Werner et al. 2004;
Benjamin et al. 2003). The optical-IR SED, shown in Fig. 6, peaks
at ~2um and decreases steadily towards longer wavelengths up to
A<10pm. Such a behaviour is inconsistent with what is observed in
AGN, whose SEDs typically rise long-ward of 1-5um (Polletta et al.
2007; Hickox et al. 2017) due to the emission from AGN-heated
hot dust. Therefore, the broad-band SED rules out the AGN hy-
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Figure 6. Spectral energy distribution of AXJ1714.1-3912 (full circles:
GAIA in cyan, 2MASS in green, Spitzer in red and WISE in orange). The
lines represent various templates normalized at the observed 3.6um flux with
no reddening (dotted) or with different amounts of reddening (solid), as an-
notated, applied to reproduce the observed optical-NIR SED. Templates of
various types of AGN are shown in the fop panel (Polletta et al. 2007), and
of a B and M-type star (Kurucz 1993) in the bottom panel.

pothesis. The mid-IR (4 =3-10um) SED of AXJ 1714.1-3912 is in-
stead consistent with stellar radiation. The full optical-IR SED of
AXJ1714.1-3912 can be reproduced with various reddened stel-
lar templates (Kurucz 1993). We apply a standard Galactic red-
dening law (Cardelli et al. 1989). The amount of required opti-
cal extinction depends on the stellar type, for example an Ay
of 13 mag, corresponding to Ny=2.3x10%2cm™2, is required for
a B-type star, and an Ay of 8mag (Npg=1.4x10%2 cm=2) for a
red-giant M-type star. The estimated column densities are con-
sistent or slightly larger than the Galactic value measured along
the line of sight towards AXJ1714.1-3912 (i.e., 1.5x10?> cm™2;
HI4PI Collaboration et al. 2016). Spectroscopic observations and a
more detailed analysis would be necessary to better characterise
the stellar type and determine whether intrinsic dust absorption is
present in AXJ 1714.1-3912.

4.2 Is AX J1714.1-3912 an SFXT?

Miceli & Bamba (2018) excluded an extragalactic origin as well,
based on the rapid timescale (thousands seconds) of the X-ray flux
variability. They suggested that AX J1714.1-3912 is a Galactic
HMXB belonging to the sub-class of SFXTs, based on the point-
like appearence, the amplitude of the X-ray variability and the hard
power law spectrum, indicative of accretion of matter onto a com-
pact object.

In light of the flare caught by XM M-Newton, the source dynamic
range (Fmax/Fmin) increases to ~900, compared with the faint flux
detected by Chandra (Fig.5). This range of variability is not as ex-
treme as the one shown by the prototypical members of the SFXT
class (Fmax/Fmin from 10* to 10°) but still consistent with less vari-
able, “intermediate” SFXTs (see Table 2 in Sidoli & Paizis 2018).

However it is possible that we missed the brightest flares, since the
duty cycle of SEXT outbursts is very small (lower than 5%, see Ta-
ble 1 in Sidoli & Paizis 2018). On the other hand, the source field
has been monitored by INT EGRAL/IBIS (above 20 keV) for a to-
tal exposure time of 6.7 Ms (Bird et al. 2016), with no detections re-
ported in the literature. If we assume a typical flare duration of ~2 ks
we calculate a duty cycle lower than 0.03% for AX J1714.1-3912
(percentage of time spent in bright flaring activity, i.e. with a peak
flux Fig_sorey =1.5-3x10710 erg em~2 5715 Sidoli & Paizis 2018),
to reconcile with the lack of reported outbursts with INT EGRAL.
This would imply that AX J1714.1-3912 is the SFXT with the
lowest duty cycle: to date, the SEXT with the rarest outbursts is
IGR J08408-4503, showing a duty cycle of 0.09% (Sidoli & Paizis
2018). Alternatively, AX J1714.1-3912 could be located at large
distance: a short (duration ~2ks) flare with a peak luminosity of
~10%¢ erg s~! (18-50 keV) implies a source distance d>8 kpc, to
not be detected by INT EGRAL.

The non detection with INT EGRAL poses also a 30~ upper limit to
the persistent (quiescent) emission F<2.3x10~'2erg cm=2 s~ (20-
40 keV; Bird et al. 2016). If we assume that the quiescent XM M-
Newton spectrum is representative of the long-term source state, we
can use this upper limit to constrain the presence of a high energy
cutoff, despite the large uncertainty in the measured power law slope.
In particular, if the true photon index of the quiescent spectrum is
I'~0.8, the extrapolation of the power law model at higher energies
leads to F=1.3x10"12 erg em~2 57! (20-40 keV), with no need for
a cutoff. If harder power law photon indexes are assumed, variable
cutoff values are needed to reconcile with the INT EGRAL upper
limit. For instance, for a photon index I'~—1 in the quiescent spec-
trum, a cutoff E,;~10 keV is needed, to match the upper limit to the
20-40 keV flux (where E.; is the e-folding energy of exponential
rolloff in the cutorrpL model in XsPEC).

4.3 Is AX J1714.1-3912 a supergiant B[e] HMXB?

Although the long-term X-ray light curve is compatible with
an SFXT with very rare outbursts (and/or located at large dis-
tance), we note that the XMM-Newton spectral properties re-
ported here for the first time are unusual for an SFXT (Sidoli
2017; Martinez-Nuiez et al. 2017; Kretschmar et al. 2019): so far,
no members of this class are known to be so highly absorbed. Even
in the SFXT IGRJ18410-0535, where an intense flare was sug-
gested to be produced by accretion of a very massive wind clump,
the associated absorbing column density was significantly lower
(Bozzo et al. 2011). The most extreme absorption among SFXTs
has been observed in SAX J1818.6—1703 (5x10%3 cm~2; Boon et al.
2016), but it is a unique case. In general, SFXTs show a circumstellar
environment less dense than in persistent HMXBs (Kretschmar et al.
2019). We note that large absorbing column densities, variable on
timescales of ten days, have been measured in the Be X-ray tran-
sient SXP 1062 (Gonzélez-Galan et al. 2018) during the decline of
the outburst, but with no detection of FeKa line emission.

On the other hand, the AX J1714.1-3912 spectrum observed with
XMM-Newton strongly resembles those of the so-called “highly ob-
scured sources” (Walter et al. 2003). The latter are HMXBs where
the compact object is enshrouded in a dense circumstellar environ-
ment produced by the outflowing matter from an evolved, early type
massive star, such as a sgB[e]. In particular, the huge absorbing col-
umn density of ~1.5x10%* cm™2 we deduce from the flare emission,
makes AX J1714.1-3912 one of the most absorbed sources ever ob-
served in our Galaxy, together with IGR J16318-4848 (Ibarra et al.
2007).

MNRAS 000, 1-7 (2022)
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SgBle] stars (Zickgraf et al. 1985; Kraus 2019) are evolved mas-
sive stars characterized by disk-like, dusty circumstellar envelopes
fed by dense outflows from the B supergiant. Their optical spec-
tra show a twofold behaviour: broad Balmer emission lines plus
narrow emission lines from permitted and forbidden transitions.
HMXBs with a supergiant B[e] donor stars are a rare type of X-
ray binaries, with CI Camelopardalis (CI Cam, aka XTE J0421+560;
Bartlett et al. 2013) as a prototype, being the first Galactic sgB[e]
star observed during an X-ray outburst whose X-ray luminosity im-
plied a clear binarity nature. Chaty et al. (2019) suggest that sgB[e]
HMXBs are at the short evolutionary stage when a binary system is
entering a common envelope phase of binary evolution. At present,
this is a small class of rare HMXBs that, besides the Galactic sources
CICam, IGR J16318-4848, and Wd1-9, includes a couple of candi-
dates in the Magellanic Clouds and, remarkably, two ultra luminous
X-ray sources, Holmberg II X-1 and NGC300 ULX-1/supernova im-
poster SN2010da (Bartlett et al. 2019).

CI Cam and IGR J16318-4848 show variable absorbing col-
umn densities in the range 1023-102* cm™2, intense FeKe line emis-
sion and X-ray flux variability (Bartlett et al. 2019). But while IGR
J16318-4848 is bright above 20 keV (Bird et al. 2016) with some
level of flaring activity (Sidoli & Paizis 2018), CI Cam has never
been detected by INT EGRAL (Bird et al. 2016). Nevertheless, IGR
J16318-4848 has never undergone an X-ray outburst similar to
the one experienced by CI Cam in 1998: CI Cam displayed a dy-
namic range in excess of 500 in 8 days (from ~5x1078 erg cm™2 s~
to 910~ erg em™2 s71), with a decline of five orders of mag-
nitude, back to quiescence, in a few months (Belloni et al. 1999;
Orlandini et al. 2000). Their X-ray luminosities cannot be deter-
mined as their distances are very uncertain. The nature of the com-
pact object is unknown as X-ray pulsations have not been observed.

5 CONCLUSIONS

We have reported here on an XMM-Newton observation of
AX J1714.1-3912, leading to the discovery of a remarkable new
behavior of this source. The new findings can be summarized as fol-
lows:

e a high intrinsic obscuration (~1.5x 1024 cm~2) is observed dur-
ing the flaring emission, implying a large variability of two orders of
magnitude in the absorbing column density towards the source, on
timescales of years;

e aprominent FeKa line emission is evident both during the flare
and the unflared (quiescent) emission, with variable fluxes in the two
source states;

o the flare caught by XM M-Newton increases the source range of
flux variability to ~900, when compared to a Chandra observation
performed two years before.

In view of these new findings we have discussed different viable
scenarios for the source nature. AX J1714.1-3912 was previously
suggested to be a SEXT. The short term variability during the XM M-
Newton observation is consistent with a SEXT nature, as well as the
long-term dynamic range.

On the other hand, the XM M-Newton spectrum is remarkable, as
no SFXT has ever shown an obscuration as large as 10%* cm™2. This
spectrum shows many similarities with those typically observed in
the so-called “highly obscured sources”, a rare sub-class of HMXBs
with a sgB[e] companion. This might pose the SEXT identification
into question and leads us to propose an alternative origin for the X—
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ray emisison, a sgB[e] HMXB. To confirm its membership further
investigations of the companion star are needed.
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