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ABSTRACT

We report on the results of a Chandra observation of the source IGR J16327-4940, suggested to be a high mass X-ray

binary hosting a luminous blue variable star (LBV). The source field was imaged by ACIS-I in 2023 to search for

X-ray emission from the LBV star and eventually confirm this association. No X-ray emission is detected from the
LBV star, with an upper limit on the X-ray luminosity of L0.5−10keV < 2.9(+1.6

−1.1)× 1032 erg s−1 (at the LBV distance

d=12.7+3.2
−2.7 kpc). We detected 21 faint X-ray sources, 8 of which inside the INTEGRAL error circle. The brightest

one is the best candidate soft X-ray counterpart of IGR J16327-4940, showing a hard power law spectrum and a

flux corrected for the absorption UF0.5−10keV=2.5× 10−13 erg cm−2 s−1, implying a luminosity of 3.0× 1033 d210 kpc

erg s−1. No optical/near-infrared counterparts have been found. Previous X–ray observations of the source field with

Swift/XRT and ART-XC did not detect any source consistent with the INTEGRAL position. These findings exclude

the proposed LBV star as the optical association, and pinpoint the most likely soft X-ray counterpart. In this case,

the source properties suggest a low mass X-ray binary, possibly a new member of the very faint X-ray transient class.

Key words: stars: neutron: massive - X-rays: binaries: individual: IGR J16327-4940, MN 44, EM∗ VRMF 55

1 INTRODUCTION

The discoveries performed by the INTEGRAL satellite, sur-
veying the transient hard X-ray sky, have revitalized the
field of High Mass X-ray Binaries (HMXBs; Kretschmar et al.
2019 for a review). New classes of HMXBs have been un-
veiled, like the so-called obscured sources (Walter et al. 2003)
and the Supergiant Fast X-ray Transients (Sguera et al.
2005; Negueruela et al. 2006). The INTEGRAL catalogs
(Bird et al. 2010, 2016) still include many unidentified hard
X-ray sources (detected above 20 keV) whose nature is un-
clear and potentially very intriguing.

IGR J16327-4940 is one of these sources (IGRJ16327, here-
after for brevity). It was reported in the INTEGRAL/IBIS
catalogs (Bird et al. 2010, 2016) as a faint, transient hard
X-ray source, best detected in the energy band 20–100 keV
only once during a short period of enhanced X-ray activity
(duration of about 1 day) in March 2005. The source peak-
flux was 2.1 mCrab or 1.6×10−11 erg cm−2 s−1 (20–40 keV ).
Its sky position is at R.A.=248.172◦, dec=−49.666◦ (J2000),
with an error radius of 5′ (90% c.l.). The source has not been
detected in the mosaic significance map obtained by sum-

⋆ E-mail: lara.sidoli@inaf.it

ming up all available INTEGRAL observations for a total of
4.8 Ms on-source exposure (Bird et al. 2016). The inferred
2σ upper limit on the persistent emission is about 0.2 mCrab
or 1.5×10−12 erg cm−2 s−1 (20-40 keV). To date, soft X-ray
information (below 10 keV) on the source have never been
reported in the literature.

The source was tentatively associated by (Masetti et al.
2010) with an early-type emission line star (EM∗ VRMF 55;
R=15.5 mag), implying its identification with an HMXB.
Further optical investigations revealed the presence of hy-
drogen and iron emission lines typical of luminous blue vari-
ables (LBVs; Gvaramadze et al. 2015), a strong brightness
decline (from V∼14.40 mag to V∼15.70 mag in six years)
and a significant variability in its spectral properties (it be-
came hotter in 2015, compared to 2009). The star was also
found to be surrounded by a circular nebula (named MN44)
in Spitzer data (Gvaramadze et al. 2010; Gvaramadze 2019),
another property typical among LBVs, produced by the in-
teraction of the stellar ejected material with the interstellar
medium. The stellar proper motion of MN44 and its dis-
tance (d=5.2+2.7

−1.7 kpc, Gaia DR2, Bailer-Jones et al. 2018)
led Gvaramadze (2018) to conclude that the star is running
away from the Galactic plane, with a trajectory consistent
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with being born in Westerlund 1, one of the most massive
star clusters in our Galaxy.

We note that an updated distance value is now available
and is reported in the Gaia EDR3 catalog (d=12.7+3.2

−2.7 kpc,
obtained from both the photometry and the parallax;
Bailer-Jones et al. 2021). This new distance rejects the as-
sociation with Westerlund 1. We adopt the new Gaia EDR3
distance in our paper.

In this paper we mainly report the results of a Chandra ob-
servation we proposed in order to unveil the LBV star as the
counterpart of IGRJ16327, possibly detecting X-ray emission
from its sky position.

2 OBSERVATION AND DATA REDUCTION

Chandra observed the source sky region on February 11,
2023 (ObsID 26517) with a net exposure time of 9957 s,
using ACIS-I in very faint mode. The observation was tar-
geted at the coordinates R.A. (J2000)=248.166417◦ , dec
(J2000)=−49.703797◦ (the sky position of the LBV star) and
aimed at imaging the whole INTEGRAL error circle.

The data were reduced with the Chandra Interactive Anal-
ysis of Observation (CIAO 4.14) and CALDB (4.9.8), adopting
standard procedures. The tool chandra repro was applied to
reprocess the level 1 event lists. Images, exposure and point-
spread-function (PSF) maps were produced by the fluximage
tool in the energy range 0.5-7 keV, using the full resolution
(pixel size of 0.492′′) and resulting in output images with
2284 by 2275 pixels.

A proper source detection was performed (Sect. 3.1).
For sufficiently bright sources, we performed a spec-
tral and a timing analysis. The spectroscopy was
performed using xspec (Arnaud 1996) in HEASoft

(Nasa High Energy Astrophysics Science Archive Research Center
2014; v.29). The model TBabs was adopted to account for
the low energy absorption in the X-ray spectra. The pho-
toelectric absorption cross sections of Verner et al. (1996)
and the interstellar abundances of Wilms et al. (2000) were
used. We grouped the spectra adopting 1 count per bin and
Cash statistics (Cash 1979). In the spectroscopy, all uncer-
tainties are given at 90% confidence level for one interesting
parameter. The uncertainty (90%) on the unabsorbed X-ray
fluxes have been calculated using cflux in xspec.

For fainter sources, we have estimated their fluxes using
srcflux tool in CIAO, with the appropriate response files, as-
suming an absorbed power law model with a photon index
Γ=2 and an absorption column density NH=1022 cm−2 (re-
sults in Table 1). The source-free backgrounds were evaluated
locally from annular regions centered on the position of the
sources, with an inner and an outer radius of one and five
times source extraction radius (90% PSF radius at 2.4 keV).
When the annular background regions overlap with nearby
sources, they have been modified excising the contaminating
nearby source region.

The timing analysis has been performed after correcting
the arrival times of all events to the Solar System barycenter
using axbary.

2.1 Swift

We note that the source sky region has never been observed
before in soft X-rays, apart from a short Swift/XRT snap-
shot (∼2.8 ks) performed in June 2012 (ObsID 00032483001),
never reported in the literature to date. For completeness, we
reduced this observation using xrtpipeline in HEASoft and
extracted an image and its exposure map in the total band
(0.3-10 keV). We did not detect any source within the XRT
field-of-view (FOV). Using sosta in ximage we derived a 3σ
upper limit of 4.2×10−3 s−1 (0.3-10 keV) at the LBV star
position. Using the appropriate calibration files for the date
of this observation, this count rate translates into an upper
limit on the unabsorbed flux of ∼5×10−13 erg cm−2 s−1 (0.5-
10 keV), assuming a power law model with a photon index
of 2 and an absorbing column density NH=1022 cm−2.

2.2 ART-XC

In the 4-12 keV energy range, no new sources in the INTE-

GRAL error region were reported in the first year All-sky
ART-XC catalog (Pavlinsky et al. 2022) performed in 2019-
2020 by Mikhail Pavlinsky ART-XC telescope onboard the
Spectrum-Roentgen-Gamma mission (Pavlinsky et al. 2021).
In 2022-2023, the Norma Arm region have been visited
for a total time of about two ks during the new Galactic
plane ART-XC X-ray survey. The upper limit 4-12 keV from
possible X-ray sources in the INTEGRAL error radius is
F4−12 keV < 4 × 10−13 erg cm−2 s−1(90% c.l.) assuming a
Crab-like spectrum. This upper limit yields an X-ray lumi-
nosity limit of L4−12 keV < 5× 1033(d210 kpc) erg s−1, an order
of magnitude looser than the Chandra limit (see below) but
taken at different times than our Chandra observations.

3 RESULTS

In the following we report on the Chandra results, while the
archival Swift observation and ART-XC limits are not dis-
cussed further.

3.1 Source detection

We performed a source detection by means of the wavdetect
algorithm in CIAO, which uses “Mexican hat” wavelet func-
tions with scales of 1, 2, 4, 6, 8, 12, 16, 24 and 32. We adopted
a detection threshold equal to one over the area of the im-
age in pixels, translating into approximately one spurious
source (e.g., Nandra et al. 2005) inside the FOV. This re-
sulted into 21 sources detected in the broad energy band 0.5-
7 keV (Fig. 1; Table 1). Eight sources are located within the
IGRJ16327 error circle, but none of them is consistent with
the sky position of the LBV star (Fig. 1, right panel). We note
that, if we perform a source detection with wavdetect in the
energy bands 0.5-1.2 keV (soft), 1.2-2.0 keV (medium) and
2.0-7.0 keV (hard), usually assumed in the Chandra Source
Catalog (Evans et al. 2010), none is detected in the soft band
and most of them are detected in the hard band only.
We explored the possibility to correct the absolute astrom-

etry using the tools wcs match and wcs update. They com-
pute the fine astrometic translation shift between the list of
Chandra detections and source lists at longer wavelenghts.

MNRAS 000, 1–7 (2023)
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We have chosen the Gaia DR2 catalog of optical sources
which can be retrieved online by means of the software
SAOImage (ds9; Joye & Mandel 2003) included in CIAO. Us-
ing wcs match (with a match radius of 2′′) to cross-correlate
the Chandra detections obtained with wavdetect, we got six
matches with the Gaia catalog. However, since only two of
them are located within 3′of the aimpoint (sources n. 1 and
6), we decided to avoid making any astrometric correction.
We would like to note that there are not known secure as-
sociations of X-ray sources with other catalogs, as this re-
gion of the sky has never been observed at soft X-rays by
other space missions, except for the short Swift observation
(Sect. 2.1) which did not detect any source. Therefore, we
assume here an absolute positional accuracy of 0.92′′ (90%
limit, ACIS-I).1 We note that the uncertainties on the sky
coordinates reported in Table 1 are the statistical ones re-
sulting from wavdetect. In the same table we report also the
angular distance from the centroid of the INTEGRAL error
circle (θigr) and the unabsorbed fluxes (0.5-7 keV) calculated
using the tool srcflux in CIAO, adopting a power law model
with a photon index of 2 and an absorbing column density of
1022 cm−2.

Since none of the detected Chandra sources is consistent
with the position of the LBV star, we have estimated an up-
per limit on the ACIS-I net count rate (99% c.l.; Kraft et al.
1991) of R<4.6 × 10−4 count s−1 (0.5-7 keV). Assuming
an absorbed power law model with a photon index Γ=2
and an absorption column density NH=1022 cm−2 (appro-
priate for the interstellar extinction to the star), we ob-
tain an upper limit on the flux corrected for the absorption
UF0.5−10 keV<1.5×10−14 erg cm−2 s−1. Assuming the LBV
distance d=12.7+3.2

−2.7 kpc, it translates into an upper limit on
the X-ray luminosity of L0.5−10 keV< 2.9(+1.6

−1.1)×1032 erg s−1

(99% c.l.). We note that these uncertainties are calculated
adopting the maximum and minimum values of the LBV star
distance.

3.2 Spectroscopy

We extracted a spectrum from the brightest X-ray source
detected within the INTEGRAL error radius of IGRJ16327,
the source n. 3 in Table 1. A simple absorbed power law is
already a good deconvolution of the spectrum. We report the
spectral parameters in Table 2, where we have calculated the
X-ray luminosity using a distance value in units of 10 kpc,
for a rapid re-scaling, since the distance is unknown. In fact,
this source has no optical/NIR counterparts (see Sect. 4.2).
The spectrum is shown in Fig. 2.

We extracted the spectrum also from other Chandra

sources for which a meaningful spectroscopy can be per-
formed. We report in Table 3 the results.

3.3 Temporal analysis

We examined the light curve (0.5–7 keV) of source n. 3 try-
ing several statistical tests on binned and unbinned data, but
we did not found evidence for flaring activity or any signif-
icant variability in general (e.g., χ–square or Kolmogorov–
Smirnov probability of constancy tests never resulted in vari-

1 https://cxc.harvard.edu/cal/ASPECT/celmon

ability larger than 2σ). The timing analysis of the barycen-
tered events files did not yield any significant signal as well,
with 3σ limits on the pulsed fraction of ∼100% for a sinu-
soidal periodic modulation between ∼6 and 5000 s (which is
not surprising, giving the very few counts). We performed
the same checks on the data of source n. 14, the only one
with a comparable number of net photons, but again with no
positive results or meaningful upper limits.

4 DISCUSSION

Here we discuss the nature of the source IGRJ16327 in light
of our Chandra results. First of all, we did not detect any
Chandra source at the position of the LBV star. These find-
ings lead to two possibilities: either the LBV star is the true
optical counterpart of IGRJ16327 but displays a very low X-
ray luminosity state, or one of the Chandra sources detected
inside the INTEGRAL error circle is the correct association.
We will discuss these two cases in Sect. 4.1 and Sect. 4.2,
respectively.

4.1 Is the LBV star still a viable optical

counterpart?

LBV stars are known to be at the transitional stage of evolu-
tion of very massive OB stars toward Wolf-Rayet (WR) stars
characterized by a huge mass loss of about 10−4M⊙ per year
(Humphreys & Davidson 1994). X-ray emission from stellar
winds were detected by Chandra and XMM–Newton from
only a few single LBV stars (Nazé et al. 2012). The Chan-

dra upper limit from WN44 obtained above is consistent with
those for other LBVs. Therefore, the association of WN44 as
a single LBV with the INTEGRAL source cannot be reliably
established.
In principle, X-ray emission from an LBV can be due to

accretion of stellar wind onto the secondary compact compo-
nent in a binary system. From evolutionary considerations,
the secondary component in this case must be the remnant of
a more massive primary component, i.e. most likely a black
hole.
If the hard INTEGRAL flare from IGRJ16327 were asso-

ciated with the WN44, the maximum hard X-ray luminos-
ity would be L20−40 keV ≈ 2 × 1035(d210 kpc) erg s−1. While
not excluded in principle, such flares have not been de-
tected from other single LBVs. If the flare were due to non-
stationary accretion onto the possible compact binary coun-
terpart, the peak X-ray luminosity would correspond to a
maximum accretion rate of Ṁpeak

a ∼ 2 × 1015η0.1 [g s−1]
∼ (3× 10−11)η−1

0.1[M⊙ yr−1] assuming the standard 10% ac-
cretion luminosity L = η0.1Ṁc2. This is much smaller than
the expected Eddington-limited mass accretion rate in X-ray
outbursts.
Very small upper limits on the quiescent Chandra X-

ray luminosity from the INTEGRAL error circle, L< 3 ×

1032 erg s−1, suggest at least a three order of magnitude lower
mass accretion rate onto a compact object than the INTE-

GRAL flare discussed above, Ṁqsc
a ∼ 2 × 1012η0.1 [g s−1]

∼ (3 × 10−14)η−1
0.1 [M⊙ yr−1]. The Bondi-Hoyle-Littleton ac-

cretion rate from stellar wind from an LBV star with spher-
ical mass-loss rate ṀLBV and the wind velocity vw onto
a compact object with mass Mx and Bondi radius RB =

MNRAS 000, 1–7 (2023)
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Figure 1. Left panel: Chandra ACIS-I observation (0.5-7 keV) of the IGRJ16327 field, smoothed with a Gaussian function, for presentation
purposes only. The dashed yellow large circle marks the INTEGRAL source error circle (radius R=5′), while the small circle indicates the
position of the LBV star (WN44). The green ellipses mark the 21 Chandra sources detected in the energy band 0.5-7 keV. The brightest
source inside the IGRJ16327 error circle is n. 3. Right panel: a close-up view of the on-axis position of the ACIS-I observation is shown,
together with the optical position of LBV star marked by the yellow circle (R=1′′). Equatorial coordinates (J2000) are reported. No
Chandra detection is consistent with the LBV star position.

Table 1. List of sources detected with wavdetect (0.5-7 keV). Fluxes UF0.5−7 keV are corrected for the absorption and calculated with
srcflux (uncertainties on fluxes are at 90% c.l.). θigr is the angular distance from the INTEGRAL centroid of IGRJ16327. “P” is the
probability (%) of spurious association of the Chandra sources with IGRJ16327.

Source n. R.A. (J2000) dec (J2000) error on R.A. error on dec Net counts θigr UF0.5−7 keV P

(deg) (deg) (arcsec) (arcsec) (0.5-7 keV) (′) (10−13 erg cm−2 s−1) (%)

1 248.16844 -49.658329 0.18 0.15 5.80 0.48 0.21+0.17
−0.11 100

2 248.17773 -49.674763 0.20 0.17 11.0 0.57 0.51+0.34
−0.24 97

3 248.19571 -49.681797 0.12 0.07 46.9 1.32 1.7±0.4 53

4 248.24059 -49.670654 0.41 0.19 10.7 2.68 0.36+0.22
−0.16 99

5 248.08443 -49.678978 0.54 0.56 4.70 3.49 0.18+0.17
−0.10 100

6 248.21715 -49.719669 0.27 0.10 17.9 3.67 0.48+0.25
−0.19 97

7 248.08231 -49.619652 1.02 0.85 10.4 4.46 0.43+0.27
−0.19 98

8 248.26971 -49.621994 2.01 1.09 7.10 4.62 0.24+0.22
−0.14 100

9 248.04057 -49.640110 1.05 0.97 8.10 5.34 0.32+0.24
−0.17 100

10 248.03203 -49.656200 1.06 1.72 8.50 5.47 0.30+0.24
−0.16 100

11 248.19220 -49.766590 0.53 0.36 5.70 6.09 0.32+0.27
−0.18 100

12 248.22911 -49.775108 0.64 0.81 7.00 6.91 0.24+0.22
−0.14 100

13 247.98470 -49.708397 1.59 1.20 11.9 7.70 0.48+0.33
−0.24 100

14 248.31387 -49.759392 0.95 0.38 54.5 7.85 2.1±0.5 76

15 248.00288 -49.588818 1.98 1.11 17.4 8.04 0.88+0.42
−0.34 99

16 248.33914 -49.750984 0.93 0.89 22.5 8.25 1.00+0.43
−0.30 98

17 247.99036 -49.579239 1.71 1.30 20.1 8.77 1.16+0.49
−0.39 98

18 248.05620 -49.817280 1.89 0.97 20.7 10.1 0.90+0.40
−0.30 100

19 248.31612 -49.805748 1.28 0.75 18.6 10.1 0.96+0.43
−0.34 100

20 248.36510 -49.550873 1.96 1.50 24.8 10.2 1.22+0.56
−0.44 99

21 248.01111 -49.835835 1.91 1.26 18.4 11.9 1.10+0.46
−0.40 100

MNRAS 000, 1–7 (2023)
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Figure 2. Spectrum of source n. 3, fitted with an absorbed power law model. The left panel shows the count spectrum together with the
residuals. The photon spectrum is shown on the right. The spectra have been re-binned for presentation purposes only.

Table 2. Spectroscopy of the brightest X-ray source within the
INTEGRAL error circle (source n. 3) adopting an absorbed power
law model.

Param.

NH 2.4+4.2
−2.3 ×1022 cm−2

Photon index Γ 2.0+1.8
−1.3

UF0.5−10 keV 2.5× 10−13 erg cm−2 s−1

C-Stat 35.74 (36 dof)
L0.5−10 keV 3.0× 1033 d210 kpc erg s−1

2GMx/v
2
w in a circular orbit with radius a, is ṀBHL ≈

(1/4)ṀLBV (RB/a)2. This is an upper limit of the actual
accretion rate in the case of quasi-spherical hot radiation-
inefficient accretion flows, with the reduction factor being
b = Ṁqsc

a /ṀBHL ∼ (R0/RB)0.7 (Xu 2023). Assuming the
compact object to be a 10 M⊙ black hole, the accretor ra-
dius is R0 ≈ 3× 106 cm and the characteristic Bondi radius
is RB = 3× 1012[cm](Mx/10M⊙)/(vw/300[km s−1])2. There-
fore, for a 10 M⊙ black hole the reduction factor in a hot
accretion flow can be b ∼ 10−4.2. Thus, for the standard
10% radiation efficiency the bolometric accretion luminosity
Lbol = η0.1bṀBHLc

2.
Taking the Chandra upper limits to the accretion luminos-

ity, this would suggest a Bondi radius to orbital separation
ratio of (RB/a)2 > 10−8/(bη0.1Ṁ−5) for the fiducial ṀLBV =
Ṁ−510

−5[M⊙ yr−1]. Therefore, the possible orbital separa-
tion in such a binary should be a > 104RB(bη0.1Ṁ−5)

1/2
∼

100RB . Unfortunately, the scarcity of information about the
source does not allow us to further constrain the possible bi-
nary parameters. Nevertheless, even in the case of inefficient
hot accretion in a binary with a black hole component, which
cannot be excluded by our Chandra and ART-XC X-ray lim-
its, the appearance of a sub-luminous outburst detected by

INTEGRAL seems unnatural for non-stationary accretion as
in X-ray novae.

4.2 Alternative counterparts

The lack of detection of soft X–rays at the position of the
LBV star suggests alternative possibilities to uncover the na-
ture of the INTEGRAL source. The best candidate soft X-ray
counterpart of IGRJ16327 is the brightest Chandra source
detected within the INTEGRAL error circle: the source n. 3
in Table 1. We calculated the probability of association by
chance between this source and the INTEGRAL source as in
the following. In fact, assuming the number-flux distribution
(logN-log S) obtained for sources in the Norma Arm region,
including the AGNs (Fornasini et al. 2014; Tomsick et al.
2020):

N(> UF2−10 keV) = 36(UF2−10 keV/10
−13)−1.24 deg−2 (1)

where UF2−10 keV is the flux in the energy range 2–10 keV,
corrected for the absorption, we find N=0.55 sources brighter
than source n. 3 (UF2−10 keV=1.3×10−13 erg cm−2 s−1; Ta-
ble 2) expected by chance within the INTEGRAL error cir-
cle (5′ radius). The probability that the Chandra source is a
chance coincidence association is:

P = 1− e−N(>UF2−10 keV) π θ2 (2)

where θ is the angular distance (in units of degrees) of the
Chandra source from the INTEGRAL position (θ=5′ for
sources within the INTEGRAL error circle, while θ=θigr, as
listed in Table 1, for sources at larger distances). This im-
plies a probability of ∼40% of spurious association of Chandra
source n. 3 with IGRJ16327. In Table 1 we list the probabil-
ity of spurious association with IGRJ16327 for all Chandra
sources (P∼53% for source n.3 if we adopt the flux obtained
with srcflux). For all other sources this probability is much
larger (and in excess of 99% for most of them).

MNRAS 000, 1–7 (2023)
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Table 3. Spectroscopy of other Chandra sources, with net counts in excess of 20 (0.5-7 keV; Table 1), assuming an absorbed power law
model.

Source n. NH Γ UF0.5−10 keV L0.5−10 keV C-Stat
(1022 cm−2) (erg cm−2 s−1) (erg s−1)

14 4.1+5.2
−4.1 2.0+1.7

−1.5 3.8+8.0
−2.8 × 10−13 4.5×1033 d210 kpc 40.84 (41 dof)

16 <1.7 1.8+1.3
−0.6 7.5+10.5

−2.5 × 10−14 9.0×1032 d210 kpc 21.44 (19 dof)

17 1.0 (fixed) 0.7+1.0
−1.0 1.5+1.1

−0.6 × 10−13 1.8×1033 d210 kpc 13.70 (22 dof)

18 1.0 (fixed) 0.9+1.2
−1.2 1.3+1.2

−0.5 × 10−13 1.6×1033 d210 kpc 11.11 (16 dof)

20 1.0 (fixed) 1.9+1.1
−1.0 1.2+0.8

−0.4 × 10−13 1.4×1033 d210 kpc 16.53 (18 dof)

Given these results, the source n. 3 is the best soft X–
ray counterpart of IGRJ16327, among the detected Chandra

sources. Our spectral analysis indicates a quite hard X-ray
emission, consistent with an X-ray binary in quiescence (Ta-
ble 2), thus supporting the association with IGRJ16327.

For what concerns longer wavelengths, we searched all
VizieR catalogues (via HEASARC and the ESO portal), re-
sulting in no association of source n. 3 with any counterpart.
Searching the VVV survey data we obtained the following
limiting magnitudes: Y=20.2, J=20.1, H=19.2 and Ks=19.0
(±0.1 mag). However, a lower limit to the X-ray-to-optical (V
magnitude) flux ratio (FX/Fopt) can help in constraining its
nature. We estimate this ratio adopting the limiting magni-
tude of the USNO-B catalogue (Monet et al. 2003) searched

for counterparts (V
>
∼ 21 mag) and the observed X-ray

source flux FX= 4.6×10−14 erg cm−2 s−1 measured from the
ACIS-I spectrum in the 0.3-3.5 energy band (Maccacaro et al.
1988), as follows: log(FX/Fopt) = log(FX) + V/2.5 + 5.37,

obtaining log(FX/Fopt)
>
∼ 0.433. This value rules out a

stellar coronal origin (Maccacaro et al. 1988) as well as a
cataclysmic variable (Kuulkers et al. 2006) and a HMXB
(Tauris & van den Heuvel 2006), leaving open the possibil-
ity of a low mass X-ray binary (LMXB) or an active galactic
nucleus (AGN; Maccacaro et al. 1988).

If we assume that this Chandra source is the true soft
X-ray counterpart of IGRJ16327, it shows an amplitude
of variability of about a factor of 270 between the INTE-

GRAL luminosity re-scaled to the 0.5-10 keV energy band
(L0.5−10 keV ∼ 8×1035 d2

10 kpc erg s−1) and the Chandra value
(3× 1033 d2

10 kpc erg s−1; Table 2), assuming the same Crab-
like power law spectrum. The low X-ray luminosity in out-
burst and the observed dynamic range is reminiscent of the
so-called very faint X-ray transients (VFXTs; Wijnands 2006;
Degenaar & Wijnands 2010; Wijnands et al. 2015). This is
a sub-class of LMXBs showing low outburst luminosities
(LX=1034-1036 erg s−1) and quiescent X-ray emission at a
level of LX=1030-1033 erg s−1. Some VFXTs certainly har-
bour a neutron star, given the detection of type I bursts
(e.g., XMMU J174716.1-281048, Del Santo et al. 2007). The
duration of their outbursts can be very variable among the
members of this class, from several days to a few years. The
mechanism at work producing their under-luminous X-ray
outbursts is still under debate.

About the possibility of an AGN origin, the absorbing col-
umn density measured from the Chandra spectrum is consis-
tent with the total Galactic value towards the source. There-
fore, the intrinsic absorption of a putative AGN must be low,

indicative of either an un-obscured (type 1) AGN or an inter-
mediate type 2 Seyfert (1.8-1.9; e.g. Salvati & Maiolino 2000;
Alexander 2016). Although the power law photon index of
the Chandra spectrum is consistent with an AGN origin, the
amplitude of the long-term X-ray flux variability is more dif-
ficult to reconcile with this possibility. X-ray outbursts with
a similar dynamic range have been observed in the so-called
quasi-periodic erupting AGN sources, possibly produced by
the tidal disruption of a stellar-mass object by the central
supermassive black hole (Miniutti et al. 2019). However, all
the known sources displayed ultra-soft X-ray emission.
The lack of any counterpart at longer wavelengths prevents

us from reaching a conclusive answer. However, while it is true
that INTEGRAL observations have disclosed many AGNs
through the Galactic plane (e.g. Malizia et al. 2020) we note
that the low Galactic latitude (b=−1.16◦) favours a Galactic
object.

5 CONCLUSIONS

IGRJ16327 was suggested to be a candidate HMXB hosting
an LBV donor star. We proposed and performed a Chan-

dra observation of the source sky position to test this hy-
pothesis, leading to no X-ray detection at the LBV sky
position. The measured upper limit to its X-ray flux of
UF0.5−10keV<1.5×10−14 erg cm−2 s−1 (99% confidence level)
allowed us to rule out the association of the INTEGRAL

source with the LBV star.
Eight faint Chandra sources were detected inside the IN-

TEGRAL error circle. Among them, we propose that the
brightest one is the most likely soft X-ray counterpart of
IGRJ16327. It displays a hard X-ray spectrum, consistent
with an X-ray binary in quiescence, and no optical or NIR
associations. Its X-ray luminosity is 3.0×1033 d2

10 kpc erg s−1.
If this is the true counterpart of IGRJ16327, it implies a flux
dynamic range of a factor of at least 270, compared with
the X-ray emission of the INTEGRAL source extrapolated
to the 0.5-10 keV energy range, adopting a Crab-like spec-
trum. These properties constrain the nature of IGRJ16327
either as an AGN or, more likely - given the X-ray flux vari-
ability and the location on the Galactic plane - an LMXB. In
particular, we propose the identification of IGRJ16327 with
a new member of the class of the VFXTs.
In any case, whatever the true counterpart, thanks to the

Chandra observation we have obtained a clear evidence of the
transient (or highly variable) nature of the source IGRJ16327.

MNRAS 000, 1–7 (2023)
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