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Abstract

During our Suzaku observing campaign of INTEGRAL sources, we found that XSS J12270−4859
(J12270) shows very peculiar X-ray characteristics. The nature of this source is still debated. Enriching
the number of samples with similar characteristics is a key. We present the result of Suzaku observations
of two J12270-like source candidates: 1FGLJ2056.7+4938 and 2FGLJ1726.6−3545. Both sources show
flux variation different from J12270. The X-ray spectrum of the former is power-law, but the latter has
some metallic features. We also obtained a NIR spectrum from the former with Subaru telescope, which
was found featureless. We discuss the nature of the former to be a blazer, but that of the latter unknown.
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1. Introduction

During our Suzaku observing campaign of INTEGRAL
sources, we found that XSS J12270−4859 (J12270) shows
very peculiar X-ray characteristics. On the contrary to
the previous claim that this is an intermediate polar,
the X-ray spectrum is characterized by a power law and
the light curve is full of features such as sudden and
non-periodic loss of count rate, repeated flares with a
∼100 s time scale, and occasional spectral hardening af-
ter some flares (Saitou et al. 2009, 2011). J12270 was
also identified as a Fermi source (de Martino 2010). We
proposed that this is an anomalous low-mass X-ray bi-
nary, possibly a new microquaser, but others claim that
this is an isolated neutron star (Hill et al. 2011). As
this is the only known source of this kind, enriching the
sample is crucial to understand its nature and unique-
ness. Here, we present the result of Suzaku observa-
tions of two Fermi sources with X-ray and NIR coun-
terparts: 1FGLJ2056.7+4938 (J2056, hereafter) and
2FGLJ1726.6−3545 (J1726), which are the candidate of
J12270-like sources. See also another article of this book
(Ferrigno et al. 2014) for related sources.

2. Targets

Following the characteristics of J12270, we conducted a
catalog search to find candidate sources. As the error
circle of Fermi sources is so large, numerous sources can
be a counterpart. Therefore, we took the following step-
wise approach. First, we started with the 1FGL and
2FGL Fermi source lists and correlated them with the
INTEGRAL/IBIS list within a 3 σ circle. Around each
INTEGRAL position, we retrieved the X-ray counter-

parts from the ROSAT all-sky, XMM-Newton slew and
serendipitous surveys, and the Chandra source catalog.
Around each X-ray position, we retrieved the NIR coun-
terpart from 2MASS. We further screened the list for the
Galactic longitude to be within ±15◦ to favor Galactic
sources. The resultant list includes J12270, showing that
our method was effective. We finally selected two sources
with an 0.2–12 keV flux >10−12 erg s−1 cm−2.

Recently, the result of an on-going survey of unidenti-
fied Fermi sources by Swift XRT was made available at
http://www.swift.psu.edu/unassociated (Stroh & Falcon
2013). The two sources of our study are included in the
list. For both sources, a Swift X-ray source is found in
the error circle of the Fermi source.

3. Observations

We observed J2056 and J1726 in the AO6 and AO8 cy-
cles, respectively (Table 1). We used the XIS in the
normal clocking mode with a frame time of 8 s.

Table 1. Observation log.

Name Seq num RA Dec Obs date texp
(J2000.0) (ks)

J2056 406014010 20:56:42.7 +49:40:08 2011/11/22 42.4
J1726 408021010 17:26:42.5 −35:40:54 2013/09/05 37.3
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4. Results

4.1. Spectra

Figure 1 shows the background-subtracted XIS (and PIN
for J2056) spectra and the best-fit spectral models. For
the XIS, the source and the background spectra were ex-
tracted from a 3′ circle and a 4–7′ annulus, respectively.
J2056 exhibits a hard and featureless spectrum, which
was fitted successfully with a power-law model with a
photo-electric absorption by the ISM. J1726 shows a soft
spectrum with some features. An underlying hard com-
ponent is also seen. Indeed, the spectrum requires two
ISM-attenuated components: a soft thermal component
plus a hard thermal or power-law (Table 2) component.
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Fig. 1. X-ray spectrum and the best-fit model.

Table 2. Spectral fitting result.

Model Par Unit J2056 J1726
NH 1022 cm−2 1.66±0.01 <0.01

PL Γ 2.10±0.01 0.66±0.14
FX (erg s cm−2) 6.54×10−11 5.3×10−13

APEC kT (keV) ... 0.96±0.02
FX (erg s cm−2) ... 7.8×10−13

Goodness of fit χ2/dof 1.07/635 1.30/156
FX is for the absorbed flux in 0.5–10 keV.

4.2. Light Curve

Figure 2 shows the background-unsubtracted light curves
of the XIS count rate and the hardness ratio. Both
sources show significant variation in the count rate.
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Fig. 2. X-ray light curve of count rate and hardness ratio.

4.3. Additional & Archived Data

For J2056, we obtained a NIR spectrum using the
MOIRCS on the Subaru Telescope on 2011-06-24. A

5.6 ks long-slit K -band spectrum was obtained using a
R1300 grism for a 12.7 mag source. No prominent fea-
ture was found in the spectrum (Figure 3).
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Fig. 3. NIR spectrum of J2056 for (a) A−B for the source, and (b)
A+B for the background in the A/B dithering. All features in (a)
are either telluric (“x” marks) or OH emission also found in (b).

For J1726, a snapshot (1 ks) observation was per-
formed with Chandra. Although the source was clearly
detected as point-like, the statistics was too poor to con-
strain its spectrum better than the Suzaku data pre-
sented here. It is listed in the ASCA Galactic Plane
Survey (Sugizaki et al. 2001) as AXJ172642−3540, in
which the spectrum was fitted with a power-law model.
However, the model did not reproduce ours.

5. Discussion

For both J2056 and J1726, the X-ray spectral and tempo-
ral features are different from those found in J12270. We
conclude that both sources are not J12270-like sources.

We consider that J2056 is a blazer from its wide-band
SED and a featureless spectrum in both X-ray and in-
frared bands. We consider that J1726 is a Galactic
source. The expected Galactic NH is 1.6×1022 cm−2 in
the line of sight, but the observed NH is <1×1020 cm−2,
indicating that this is a near-by source. It is a bright
source in the infrared (J, H, K s) = (9.3, 8.8, 8.7) mag
by 2MASS and ([3.4], [4.6], [12]) = (8.4, 8.5, 7.9) mag by
WISE. These features, along with a soft thermal com-
ponent in the X-ray spectrum, infer that this is a star.
However, the very hard component in the X-ray spec-
trum, the light curve NOT typical of stellar flares of fast
rise and slow decay, and the Fermi gamma-ray detection
all disfavor the stellar origin of the source. We defer the
conclusion until we obtain new data for this source.
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