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ABSTRACT

We present a new catalogue of low-mass X-ray binaries (LMXBs) in the Galaxy. The catalogue contains source names, coordinates,
source types, fluxes, distances, system parameters, and other characteristic properties of 349 LMXBs, including systems that have been
newly discovered or reclassified since the most recently reported LMXB catalogues. The aim of this catalogue is to provide a list of all
currently known Galactic objects identified as LMXBs with some basic information on each system (including X-ray and optical/IR
properties where possible). Literature published before May 2023 has been taken into account where possible when compiling this
information. References for all reported properties as well as object-finding charts in several energy bands are provided as part of the
catalogue. We plan to update the catalogue regularly, in particular to reflect new objects discovered in the ongoing large-scale surveys
such as Gaia and eROSITA.
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1. Introduction

X-ray binaries (XRBs) are among the brightest objects in the
sky in the X-rays. They represent the endpoints of the stellar
evolution of massive stars. Understanding the physical processes
defining the observational appearance of individual objects and
the properties of the XRB population as a whole is therefore
essential for understanding massive star evolution and the evo-
lution of the Galaxy in general. To this end, it is important to
maintain an up-to-date census of known XRBs and their proper-
ties, especially in the era of the current generation of large-scale
surveys such as the extended ROentgen Survey Imaging Tele-
scope Array (eROSITA, Merloni et al. 2012; Predehl et al. 2021)
on board SRG, Gaia (Gaia Collaboration 2016, 2023) and the
Wide-field Infrared Survey Explorer (WISE, Wright et al. 2010;
Cutri et al. 2021), which are able to unveil ever fainter objects.

However, the identification of XRBs among millions of other
objects requires up-to-date knowledge of the properties and loca-
tions of already known sources, and the large-scale surveys
mentioned above are providing vast amounts of new observa-
tional data for these objects. The compilation of such an updated
database is the primary goal of this work, although many other
uses can of course also be envisaged.

The main source of high-energy radiation in XRBs is the
accretion of matter onto either a neutron star (NS) or a black hole
(BH) from a companion star. The observed properties of XRBs
are largely defined by the mass-transfer mechanism powering the
accretion, which can occur either directly from the wind of a

⋆ The catalogue is available at the CDS via anonymous ftp
to cdsarc.cds.unistra.fr (130.79.128.5) or via https:
//cdsarc.cds.unistra.fr/viz-bin/cat/J/A+A/675/A199, and
the catalogue table, along with the corresponding finding charts and
other useful information is also publicly accessible at http://astro.
uni-tuebingen.de/~xrbcat

secondary or via Roche lobe overflow (RLOF), which primar-
ily depends on the mass ratio between the compact object and
the optical counterpart (Mx/Mopt). Based on this ratio, XRBs
are subdivided into two large groups: high- and low-mass X-
ray binaries (HMXBs and LMXBs, respectively). For objects
with Mx > Mopt; Mopt ≲ 1 M⊙, the mass is usually transferred
to the compact object via RLOF. Such objects are classified as
LMXBs. Those with Mx < Mopt; Mopt ≳ 5 M⊙ typically accrete
directly from the stellar wind and are classified as HMXBs. The
rather dramatic differences in the observed properties of LMXBs
and HMXBs warrant the treatment of each subclass separately.
Here, we focus on the properties of LMXBs. In turn, updated
catalogues of HMXBs are presented by Neumann et al. (2023)
and Fortin et al. (2023)1,2.

As follows from the definition of an LMXB, the donor is
(in most cases) a late-spectral-type star filling its Roche lobe.
However, A-type stars, F-G-type subgiants, or even white dwarfs
(WDs) can also act as donors in LMXBs. The optical properties
of LMXBs can also be affected by emission from the accretion
disc around the compact object, where the disc can be heated by
itself or illuminated by X-ray emission from the compact object.
Nevertheless, LMXBs are generally intrinsically faint objects in
the optical and IR bands. The main way to analyse features of
known LMXBs in detail or to detect new ones is to observe them
during outbursts (Lasota 2016). New sources continue to be dis-
covered in this way, and the population of known LMXBs is ever
growing.

The latest catalogue of Galactic LMXBs, which was pub-
lished by Liu et al. (2007), is now nearly 16 years old. Since that
time, many new transient and persistent objects have been dis-
covered. Some LMXB candidates have been reclassified, while

1 https://vizier.cds.unistra.fr/viz-bin/VizieR?
-source=J/A+A/671/A149
2 https://binary-revolution.github.io/HMXBwebcat
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other sources have gained LMXB status. Moreover, missions
such as the X-ray Multi-Mirror Mission (XMM-Newton, Jansen
et al. 2001), the INTErnational Gamma-Ray Astrophysics Labo-
ratory (INTEGRAL, Winkler et al. 1993), and Gaia have resulted
in a quantitative and qualitative improvement in our knowl-
edge of XRB properties. In this context, we have compiled
a revised catalogue of the Galactic LMXBs that incorporates
multi-wavelength information and encompasses the inclusion of
new sources identified since the publications of Liu et al. (2007)
and Ritter & Kolb (2003; Liu07 and RK03 hereinafter). Our final
catalogue contains 349 LMXBs and candidates, of which 204
were contained in the two catalogues mentioned above (the con-
tent of Liu07 and RK03 overlaps but neither includes the other
completely). That is, the new catalogue presented here repre-
sents a more than 71% increase in volume with respect to the
two most extensive catalogues of the past. We aim to compile a
comprehensive and up-to-date database containing information
such as optical/IR magnitudes, X-ray fluxes, distances, and so
on, for the current catalogue, which will hopefully help to facili-
tate the identification of new LMXBs in current and future X-ray
surveys, as well as population studies.

The structure of the paper is as follows: in Sect. 2, we
describe how the LMXB sample was compiled and list data
sources used to provide extra information on known objects.
In the same section, we list relevant X-ray and optical proper-
ties, and characterise methods used for identification of known
and candidate optical/IR counterparts in large-scale surveys. In
Sect. 3, a description of the table fields and finding charts is pro-
vided, as well as a comparison of our catalogue with works of
RK03 and Liu07. Finally, we summarise our results in Sect. 4.
One can also find a list of identified archive optical/IR counter-
parts for some LMXBs based on the literature in Appendix A. A
description of the columns of the catalogue table is presented in
Appendix B.

2. Definition of the sample and data sources

The bulk of the objects in the catalogue consists of LMXBs
reported by the catalogues of RK03 and Liu07, and so we started
our compilation of the sample by merging these two catalogues.
During this process, a number of duplicate objects both within
and across the two catalogues were identified and removed from
the sample. In addition, several sources in RK03 and Liu07
were found to be extragalactic (in some cases, this possibility
was already indicated in the original catalogues and sometimes
reported in the literature afterwards). Such objects were also
excluded from our final list. The same applies to the satellite
galaxies of the Milky Way. To this end, the two LMXBs known
to be located in the Large Magellanic Cloud (LMC), namely,
LMC X−2 and RX J0532.7−6926 (which were included in both
RK03 and Liu07) are not listed in our catalogue. All objects that
were removed, as well as other problematic cases, are listed and
described in detail in Sect. 3.2.

In addition to Liu07 and RK03, we also considered all
Galactic objects classified as possible LMXBs in the SIMBAD3

and VizieR4 databases hosted by the Centre de Données
astronomiques de Strasbourg (CDS) databases. We include these
objects in the catalogue, giving appropriate references for classi-
fication. We conducted a thorough literature search (including
Astronomer’s Telegrams5) to identify any newly discovered

3 http://simbad.cds.unistra.fr/simbad
4 https://vizier.cds.unistra.fr/viz-bin/VizieR
5 https://astronomerstelegram.org

LMXBs. Most of the new LMXBs reported in the literature
between 2006 and 2020 were discovered by the INTEGRAL
(Winkler et al. 2003), MAXI (Matsuoka et al. 2009), Swift
(Gehrels et al. 2004), or Gaia (Gaia Collaboration 2016) mis-
sions, as summarised by Bahramian & Degenaar (2023). The
latter publication can therefore also be considered as another
major data source used in this work. In addition, the catalogue of
Galactic LMXBs detected by INTEGRAL (Sazonov et al. 2020)
also proved to be a valuable resource for expanding our list of
LMXBs. Finally, we used the recently published catalogue of
ultracompact X-ray binaries (UCXBs) made by Armas Padilla
et al. (2023)6 to cross-check the completeness of our sample
in the context of UCXBs (no missing sources were found). It
should be noted that although efforts have been made to find all
LMXBs identified to date, it is possible that some may have been
missed. Therefore, we kindly ask readers to report any omissions
found, so that those can be included in updated versions of the
catalogue.

We note that systems in which a WD acts as an accretor are
not generally considered as XRBs for historical reasons (despite
the fact that they also emit in the X-ray band), and so those sys-
tems (namely cataclysmic variables or CVs) are not included in
the current catalogue. We also do not include rotation-powered
pulsars, even if they are members of binary systems and emit
in X-rays, unless the observed emission is accretion powered;
that is, ‘spider’-type pulsars including Black Widows (BWs) and
Redbacks (RBs; see e.g. Chen et al. 2013; Roberts 2013) are
omitted unless they are also classified as transitional millisecond
pulsars (tMSP; see e.g. Archibald et al. 2009; Papitto et al. 2013;
Knight et al. 2023). All tMSPs and their candidates included in
the catalogue are listed in Table 1 in Sect. 3.2.

The mass ranges quoted in Sect. 1 for XRBs are of course
approximate, and there are some boundary cases, such as
Her X−1, where accretion to a NS occurs via the RLOF of a
B3 type ∼2.2 M⊙ donor (Tananbaum et al. 1972; Middleditch
& Nelson 1976). This system is most often classified in the lit-
erature as an intermediate mass X-ray binary (IMXB) rather
than as an LMXB because the NS appears as an X-ray pulsar
and is therefore strongly magnetised, which is not typical for
NS LMXBs. As the total number of IMXBs is relatively small,
and despite the additional fact that they ‘bridge’ the HMXB
and LMXB classes, they are evolutionarily closer to LMXBs
as binary systems, and so we opt to include them as a part of
the current LMXB catalogue. This decision is also clearly com-
municated in the publication describing the HMXB catalogue
released in parallel to the current work (Neumann et al. 2023)
in order to avoid any confusion or source duplication, except for
one specific case (Cir X−1), which is described in Sect. 3.2.

2.1. Main properties and features

In order to reflect the huge variety of LMXB properties, we
incorporate all accessible and relevant information concerning
the donor star and compact object, including data on their proper-
ties, variability, and other pertinent details. Besides the quantita-
tive properties (such as positions, fluxes in various bands, orbital
or spin periods, and so on), some of these properties or features
can be incorporated as a set of flags defined to characterise sev-
eral LMXB subclasses, as was already done by Liu07 and RK03.
Here, we extend the classification adopted by these authors to
account for extra features added to the current catalogue. In order

6 https://research.iac.es/proyecto/compactos/
UltraCompCAT
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Fig. 1. Population of LMXBs of each type in the Galaxy.

to provide a broad overview of the Galactic LMXB properties,
we also show the frequency of the occurrence of the individual
type flags in graphical format in Fig. 1. It is important to note
that these flags are not intended to serve as a basis for systematic
classification, but rather to reflect the characteristics of individ-
ual systems to ease the selection of objects exhibiting specific
observational features. Each source in the catalogue may there-
fore have one or more of the following flags, which are listed
alphabetically:
1. AS: Atoll X-ray binary hosting a weakly magnetised NS

as a main component. The spectrum is soft and no signif-
icant pulsations are present. The majority of the points on
the colour–colour diagrams (‘hard’ versus ‘soft’) from atoll
sources usually form a band at constant hard colour.

2. BH: System contains a black hole candidate.
3. BO: X-ray burster (see XB definition below) with coherent

burst oscillations at the NS spin period.
4. DC: System with an accretion disc corona.
5. DS: ‘Dipping’ source. System shows periodic but irregular

dips in the X-ray intensity, which are generally connected
with the partial obscuration of the NS by a thickened region
of the accretion disc.

6. EB: Eclipsing or partially eclipsing binary system.
7. GC: Source within a globular cluster.
8. MQ: Microquasar, a source with reported evidence for rela-

tivistic jets.
9. NSH: Negative (nodal) superhumps are present in the sys-

tem. These negative superhumps are periodic optical signals,
the periods of which are smaller than the orbital period of the
binary.

10. QNS: Quiescent NS.
11. RP: Compact object acts as a radio pulsar.
12. PSH: Positive superhumps (permanent or transient) present

in the system. The same as the NSH type (see above), but the
time period of the signal is larger than the orbital one.

13. XB: X-ray burst source. This type collects X-ray binary sys-
tems with a NS, which exhibit thermonuclear (type-I) X-ray
bursts.

14. XP: Compact object in the binary acts as an X-ray pulsar.
15. XT: Transient X-ray source. System shows dramatic changes

in luminosity (mostly in the X-ray band). Energy is produced
by means of a non-stationary accretion process.

16. US: Ultrasoft X-ray spectrum. In some catalogues, this type
is denoted ‘super soft’. These binaries also include some
‘extreme ultrasoft’ (EUS) sources.

17. ZS: Z-type source. This type of X-ray binary is similar to the
atoll type (also contains weakly magnetised NS), but the plot
on the colour–colour diagram is different (Z-letter shape).

We note that the ‘XB’ (X-ray burster) flag – originally introduced
by RK03 – in our catalogue specifically refers to thermonu-
clear (type-I) bursts only. Type-II X-ray bursts likely caused
by instabilities in the accretion flow are relatively rare, and
to the best of our knowledge have only been detected from
two LMXBs: MXB 1730−335 (‘rapid burster’; Bagnoli et al.
2015) and GRO J1744−28 (‘bursting pulsar’; Court et al. 2018),
and one HMXB: SMC X−1 (Rai et al. 2018), and are there-
fore not flagged separately. The MXB 1730−335 is known to
exhibit bursts of both types, and is therefore still flagged. On the
other hand, type-I bursts have been suggested to be present but
have never been unambiguously detected from the bursting pul-
sar (Giles et al. 1996; Lamb et al. 1996; Doroshenko et al. 2015),
and so this source is not flagged.

2.2. X-ray properties

Considering that X-ray emission dominates the bolometric lumi-
nosity of XRBs, one of their main characteristics is their X-ray
flux and spectrum. In our catalogue, we therefore tried to com-
pile information on X-ray fluxes in soft and hard X-ray bands for
all LMXBs in a uniform way. For the soft X-ray band, we report
fluxes observed by XMM-Newton7 (Schartel et al. 2022; Webb
et al. 2020), the Chandra X-ray Observatory8 (CXO, Weisskopf
et al. 2000; Evans et al. 2010), and Swift/XRT9 (Burrows et al.
2005; Evans et al. 2020) throughout their lifetime. In particu-
lar, we report the 0.2–12 keV energy band flux (equivalent to the
EPIC_8 band used in XMM-Newton catalogues) and/or the X-
ray flux in similar energy bands of CXO and Swift/XRT, that is,
the 0.3–10 keV observed flux for Swift/XRT, and either the broad
ACIS band (0.5–7.0 keV) or the wide HRC band (0.1–10.0 keV)
for CXO. We note that although the difference in energy bands
for various instruments might result in a factor of ∼1.5 differ-
ence for a given source, here we only report the range of fluxes
detected over a long period. This range is therefore dominated
by intrinsic variability and differences in source spectra, and so
the difference in energy range between the various instruments is
not really relevant to our purposes. In the hard X-ray band, fluxes
from INTEGRAL10 (Krivonos et al. 2012) and Swift/BAT11 (Oh
et al. 2018; Barthelmy 2004) are reported. Here, we report fluxes
in the energy range of 14–145 keV for Swift/BAT and in the
energy range of 17–60 keV for INTEGRAL. We note that these
bands are largely equivalent as the flux above 60 keV is compar-
atively small for most sources, and the variability argument still
applies.

Another key property provided by X-ray observations is the
localisation that is essential to identify or assess the reliability
of the identified optical counterparts. We therefore also include
information on the most accurate X-ray position available either
from the literature or directly from soft (Chandra, XMM-Newton

7 https://heasarc.gsfc.nasa.gov/W3Browse/xmm-newton/
xmmssc.html
8 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=IX/57/csc2master
9 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=IX/58/2sxps
10 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=J/A%2bA/545/A27
11 https://heasarc.gsfc.nasa.gov/W3Browse/swift/
swbat105m.html
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or Swift/XRT) and hard (INTEGRAL, Swift/BAT) catalogues as
described in the following section.

2.3. Astrometry and identification of the optical counterparts

Considering that the properties of XRBs are largely defined
by the properties of the donor star, the identification of the
optical counterparts and the characterisation of their multi-
wavelength properties are essential. Some of the LMXBs in
the sample already have robustly identified optical counter-
parts; however, the optical positions (as well as other optical
data) reported in Liu07 and RK03 are in many cases outdated,
and lack accuracy by current standards. We therefore attempted
to improve position accuracy using the latest astrometry data
from Gaia DR212, eDR313, DR314 (Gaia Collaboration 2018,
2021, 2023), Two Micron All Sky Survey15 (2MASS, Skrutskie
et al. 2006; Cutri et al. 2003b,a) and the mid-IR CatWISE2020
catalogue16 (Marocco et al. 2021).

We started the process of identifying counterparts in these
catalogues by verifying whether the SIMBAD database already
had any pre-existing matches with Gaia DR3 (eDR3, DR2),
2MASS, and/or WISE and checking their correctness manu-
ally. It should be noted that in some cases, the associations
provided by SIMBAD were indeed incorrect, and we list such
cases in Sect. 3.2. In cases where no SIMBAD optical/IR iden-
tifiers were provided, we attempted to find counterparts reported
in the literature. In some cases where precise optical, IR, or
radio coordinates were available, these coordinates were used to
find the corresponding counterparts in Gaia DR3, 2MASS, and
CatWISE2020. All solid cross-matches and relevant data were
added to the catalogue. In particular, identifications by Arnason
et al. (2021) proved to be useful, and so these are considered as
the main references for the cases marked in Table A.1. This table
lists all sources for which optical/IR counterparts are available,
except those correctly listed in SIMBAD.

As mentioned above, some LMXBs have been classified as
such only based on their X-ray properties, and have no uniquely
identified optical counterparts in the literature. In most cases,
these are relatively poorly studied sources (sometimes only
detected once with X-ray monitors during an outburst). However,
in some cases, accurate X-ray positions obtained at a later time
are available. For those objects, we used CXO, XMM-Newton, or
Swift/XRT positions (in order of preference). The search radius
was set to match the full positional uncertainty (i.e. statistical
plus systematic) reported in the respective X-ray catalogue. The
final identification of plausible optical counterparts was done
manually by inspection of the finding charts also released as part
of the current catalogues and by searching for tentative counter-
parts in the literature based on their properties. In all cases where
it was possible to identify a plausible counterpart, we list it as
such; however, the optical position is only assigned as primary if
a unique counterpart is identified.

12 https://vizier.cds.unistra.fr/viz-bin/VizieR?
-source=I/345
13 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=I/350/gaiaedr3
14 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=I/355
15 https://vizier.cds.unistra.fr/viz-bin/VizieR?
-source=II/246
16 https://vizier.cds.unistra.fr/viz-bin/VizieR?
-source=II/365

2.4. Additional information

For all optical counterparts identified as described above, we
include information on IR and/or optical magnitudes wherever
possible. In particular, we include Gaia G-band or V-band mag-
nitudes in the optical band, near-IR photometry either from
2MASS or Visible and Infrared Survey Telescope for Astron-
omy (VISTA, Emerson et al. 2006; Dalton et al. 2006) Variables
in the Via Lactea (VVV) DR4 catalogue (VVV17, Minniti
et al. 2010) surveys, or from the literature. Finally, we also
include magnitudes in the W1 and W2 bands reported in the
CatWISE2020, AllWISE, or WISE (in that order of prefer-
ence) catalogues (Marocco et al. 2021; Cutri et al. 2021; Wright
et al. 2010). In all cases, we provide the references to the
sources where the V-band, G-band, JHK, and WISE magnitudes
were taken from and show them in ‘Vmag_Ref’, ‘Gmag_Ref’,
‘JHK_Ref’, and ‘WISE_Ref’ columns, respectively. It should be
noted that we mainly tried to include the optical/IR magnitudes
during the quiescent state of the corresponding binary (to rep-
resent the LMXB population in the state in which it is found
most of the time). However, in some cases, ‘quiescent’ magni-
tudes were not available, and so we list magnitudes during the
outburst, if any.

Besides more accurate positions and photometry, we also
include some additional information unavailable at the time of
publication of Liu07 and RK03. For all LMXBs for which a
Gaia counterpart was ultimately identified, we provide distance
estimates from Gaia DR3, those based on Gaia eDR318 (Bailer-
Jones et al. 2021) or Gaia DR219 (Bailer-Jones et al. 2018), and
estimations from StarHorse120/221(Anders et al. 2019, 2022). In
addition, we manually searched the literature for any distance
estimations, especially in cases where Gaia/StarHorse data were
unavailable.

We were also interested in the spectral type of the optical
counterpart, and we therefore attempted to include this infor-
mation based on either Gaia DR3, SIMBAD, or the literature
search. We note that the list of X-ray pulsars maintained by
Mauro Orlandini22 was found to be a useful resource in this
regard (and also for reported spin and orbital periods) and
we would like to acknowledge it here. For sources where the
reported spectral type and corresponding reference were pub-
lished before 2007, the spectral information in RK03 or Liu07
was used.

Finally, for convenience, we also provide the X-ray absorp-
tion neutral hydrogen column density (NH) estimates, which
might be relevant to estimate some additional LXMB properties
such as X-ray to optical luminosity ratios in order to facilitate
searches for new LMXBs with similar properties. We report val-
ues based either on Swift/XRT data (Evans et al. 2020) or on
results reported in the literature (all references are listed). In
cases where one of the two (NH or AG) was unknown, we cal-
culated the other one through the NH(AG) relation reported by
Foight et al. (2016).

17 http://vvvsurvey.org
18 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=I/352
19 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=I/347
20 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=I/349/starhorse
21 https://vizier.cds.unistra.fr/viz-bin/VizieR-3?
-source=I/354/starhorse2021
22 http://www.iasfbo.inaf.it/~mauro/pulsar_list.html
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3. Catalogue content and quality assurance

3.1. Description of the fields

There are 349 entries in the catalogue, each of which corre-
sponds to a single Galactic source. The objects are sorted by right
ascension (the second column) in increasing order. There are a
total of 62 columns listing various parameters and correspond-
ing references. The content and format of individual columns is
described in detail in Table B.1.

3.2. Finding charts and problematic cases

We provide finding charts for all sources in our catalogue, which
includes up to six different images, covering bands from mid-IR
to hard X-rays. Corresponding charts can be found on a ded-
icated website23 or obtained via CDS system24. The top row
of each finding chart includes images from the VVV DR4 cat-
alogue25 (Minniti et al. 2010) or 2MASS26 (left, in order of
preference), an image of unWISE27 (Schlafly et al. 2019; mid-
dle), and an RGB-image of either Chandra28, XMM-Newton29,
or the Roentgensatellit (ROSAT30, Truemper 1982; Boller et al.
2016; Voges et al. 1999; right, in order of preference).

The bottom row includes the soft X-ray image of Swift/XRT
(SwiftXRTInt in astroquery.skyview) in the left corner, and hard
X-ray images from Swift/BAT31 and INTEGRAL32 in the mid-
dle and right corners, respectively. The field of view for VVV,
2MASS, unWISE, XMM-Newton, and Chandra images was set
at 1 arcmin, while for Swift/XRT and ROSAT it was set at
5 arcmin and 15 arcmin, respectively. The field of view for
Swift/BAT and INTEGRAL was chosen to be 10◦, with the size
of the region chosen based on the field of view and angular
resolution of the given instrument.

Each panel of the finding chart includes the coordinates
and uncertainties of all detected sources within the respective
regions, with position uncertainties represented by error cir-
cles. A red cross indicates the position listed in SIMBAD for
the source, while a dark-blue diamond represents the coordi-
nates described in the literature (Liu07 or RK03). The position
used for this catalogue is indicated with an orange star. In
the case of soft X-ray instruments, observation positions are
indicated by error circles to prevent overcrowding. A golden cir-
cle indicates the Chandra position, a red circle indicates the
XMM-Newton position, a green circle indicates the Swift/XRT
position, and a navy-blue circle indicates the ROSAT position.
Swift/BAT and INTEGRAL are indicated as a deep-pink pen-
tagon and a lime-green triangle, respectively. In the optical
band, we indicate CatWISE2020 with an orange ‘X’, 2MASS
with a cyan ‘+’, and Gaia DR3 data with a purple square.
From a technical perspective, we used the Hierarchical Pro-
gressive Surveys (HiPS) data from Fernique et al. 2015, using
SkyView Query only for Swift/XRT to obtain images. Both

23 http://astro.uni-tuebingen.de/~xrbcat
24 https://cdsarc.cds.unistra.fr/cgi-bin/qcat?J/A+A
25 http://alasky.cds.unistra.fr/VISTA/VVV_DR4/
VISTA-VVV-DR4-J
26 http://alasky.cds.unistra.fr/2MASS/J
27 http://alasky.cds.unistra.fr/unWISE/W1
28 https://cdaftp.cfa.harvard.edu/cxc-hips
29 http://skies.esac.esa.int/XMM-Newton/EPIC-RGB
30 http://alasky.cds.unistra.fr/RASS
31 http://cade.irap.omp.eu/documents/Ancillary/4Aladin/
BAT_14_20
32 http://cade.irap.omp.eu/documents/Ancillary/4Aladin/
INTEGRAL_17_60

services were queried using astroquery.hips2fits33, and
astroquery.skyview34 modules.

As an example, the finding chart of GRO J1744−28 can be
seen in Fig. 2. We also note that imaging in more bands with
a catalogue overlay is available via the Aladin lite interface
(Baumann et al. 2022) on the website hosting the catalogue35.

Based on the literature search and inspection of the finding
charts described above, we identified several problematic cases:

– The X-ray source SAX J0840.7+2248, which is classified
as a LMXB in Liu07, is excluded from our catalogue. This
transient is more likely to be the X-ray-rich gamma-ray burst
GRB980429 rather than an XRB (Sidoli et al. 2007).

– J0732.6−1330, which is listed as a LMXB in SIMBAD, is
also not presented in our catalogue due to the fact that the
source is an intermediate polar (accreting magnetised white
dwarf, IP; Butters et al. 2007).

– Peng & Shen (2021) find the LMXB candidate
OGLE BLG511.6 25872 to be of the same polar nature. We
therefore do not include it in our catalogue.

– The X-ray transient Swift J061223.0+701243(.9), listed as
LMXB in Liu07, could also be an IP (Butters et al. 2011).
In this case, the authors suggest that an LMXB nature can-
not be ruled out, and so the source can still be found in our
catalogue; however, we urge caution when considering the
classification of this source.

– 2E 1613.5−5053 (listed as 1E 161348−5055.1 in Liu07
LMXB catalogue) is an X-ray source located close to the
centre of the supernova remnant RCW 103. Based on XMM
observations, it was discovered that the source has a 6.67 h
periodicity, which may originate from either an orbital
period of a LMXB or a spin period of an isolated neu-
tron star (INS; De Luca et al. 2006). After some time of
searching for an optical/IR counterpart to confirm or refute a
binary nature origin, Tendulkar et al. (2017) finally reported
the detection of an IR counterpart, the properties of which
clearly indicate that the IR emission was coming from an
INS, ruling out an LMXB origin scenario.

– V* V934 Cen, another SIMBAD LMXB, seems to possess
no XRB characteristics (the corresponding link in SIMBAD
for the suggested LMXB type does not provide any data
regarding the source), and so it is excluded from our cata-
logue as well.

– The same also goes for the binary TWA 22 (TWA 22AB),
which is considered to be a LMXB in the SIMBAD database.
SIMBAD refers to Bonnefoy et al. (2009) as the source of the
corresponding classification. However, these authors esti-
mated the total mass of the binary to be about a 220 MJup,
which is far too low for the XRB. Although the system emits
X-rays via coronal activity (Stelzer et al. 2022), it cannot be
classified as an XRB.

– 4U 1745−203 (H 1745−203) is a transient that was consid-
ered to be a separate LMXB, but the source appears to simply
be a counterpart of SAX J1748.9−2021 (NGC 6440 CX1),
which has already been noted in Liu07.

– The same goes for bursting source MXB 1742−29. Follow-
ing Martí et al. (2007), we consider it to be the counterpart
of LMXB 1A 1742−294.

33 https://astroquery.readthedocs.io/en/latest/
hips2fits/hips2fits.html
34 https://astroquery.readthedocs.io/en/latest/skyview/
skyview.html
35 http://astro.uni-tuebingen.de/~xrbcat
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Fig. 2. Finding chart of GRO J1744−28. The finding charts display markers and error circles representing observations made by different instru-
ments. The error circles are used for soft X-ray observations to prevent overcrowding, with a yellow circle indicating Chandra and a green circle
representing Swift/XRT. The red cross and the blue diamond indicate the positions reported by SIMBAD and that found in the literature (Liu07 or
RK03), respectively. An orange star denotes the position of the LMXB used in this catalogue.

– AX J1620.1−5002 is also an X-ray transient, which for a
long time was considered to be a separate XRB, but it is
now strongly associated with the bursting transient LMXB
MAXI J1621−501 (Chenevez et al. 2018; Gorgone et al.
2018).

– 4U 0614+09 (4U 0614+091) is an UCXB with an uncertain
orbital period, which is only constrained to be greater than
1 h (Baglio et al. 2014). However, following Liu07 and RK03
in the catalogue, we provide a value of 51.3 min based on
Shahbaz et al. (2008).

– The nature of IGR J17404−3655 is not well constrained,
because it is unclear whether the source is a LMXB or a
HMXB, and is potentially a BeXRB (Coleiro et al. 2013).
However, Fortin et al. (2018) used K-band spectroscopy for
the source, and revealed that the object is more likely to be
a CV with a K3–5V donor star. Consequently, we made the
decision to not include it.

– CXOGBS J174623.5−310550 is an accreting binary, and is
presented in our catalogue. However, its exact classification,
that is, as either LMXB or CV, is still unknown (Torres et al.
2019).

– 1RXS J180431.1−273932 was at first considered a symbi-
otic LMXB system (Nucita et al. 2007) hosting a NS with a
M5 III donor star. However, based on optical observations,
Masetti et al. (2012) excluded a possible symbiotic LMXB
nature and identified the source as a magnetic CV. There-
fore, despite the fact that 1RXS J180431.1−273932 is listed
as a symbiotic X-ray binary in Kuranov & Postnov (2015),
we do not include it.

– Based on IR observations of 4U 1556−60 made by
Revnivtsev et al. (2013), we associated an optical counter-
part to this source, namely Gaia DR3 583304229928809907

(see Table A.1), which lies well inside the position error cir-
cle of 0.′′3. However, according to the provided parallax, the
distance to this source should not exceed 1kpc (Bailer-Jones
et al. 2021), which is 3–4 times less than the distance esti-
mations to 4U 1556−60 (Christian & Swank 1997; Grimm
et al. 2002). We decided to leave this association with the
Gaia DR3 source, but this discrepancy should be borne in
mind.

– For the source IGR J17597−2201, Walter et al. (2006)
proposed 2MASS J17594556−2201435 as a potential coun-
terpart. However, based on Very Large Telescope (VLT)
observations conducted by Fortin et al. (2018), we can
exclude this possibility.

– The persistent X-ray-bright LMXB 4U 1624−49 seems
to have incorrect coordinates and optical/IR associations
in the SIMBAD database. The source was localised by
Chandra with 0.′′6 uncertainty at the position αJ2000.0 =
16h28m02.s825, δJ2000.0 = −49◦11′54.′′61 (Wachter et al.
2005), which corresponds to the known XMM source
2XMM J162802.8−491154, which is located ≈ 53′′ away
from the position of 4U 1624−49 in SIMBAD. In our
table, we provide the Chandra coordinates and uncertainty,
as well as the K-band data obtained by Wachter et al.
(2005). In the corresponding Chandra error circle, there
are no Gaia, 2MASS, or CatWISE2020 sources. We also
label 2XMM J162802.8−491154 as an alternative name for
4U 1624−49 due to the fact that this name is not listed as an
identifier for this source in any other databases to the best of
our knowledge.

– There is also an incorrect SIMBAD association with opti-
cal/IR archives for the LMXB GX 5−1 (4U 1758−25). At
the position provided by SIMBAD, there is a bright star
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located ≈ 200 pc away (Gaia Collaboration 2023), a distance
which is totally inconsistent with distance estimations for
GX 5−1 (4.2–5.6 kpc, according to Clark 2018). Jonker et al.
(2000) found an IR counterpart of the X-ray source at the
position αJ2000.0 = 18h01m08.s222, δJ2000.0 = −25◦04′42.′′46
with 0.′′35 uncertainty, leading to it being located ≈ 20′′
away from the position of GX 5−1 in SIMBAD. As in
the case of 4U 1624−49, there are no Gaia, 2MASS, or
CatWISE2020 counterparts. However, in the error circle,
we find a VVV source, for which the JHK magnitudes are
provided in the table.

– We also decided to add the object named AX J1659.0−4208
as a LMXB in our catalogue. The source was detected dur-
ing the Advanced Satellite for Cosmology and Astrophysics
(ASCA) Galactic plane survey (Sugizaki et al. 2001). At
the time, the X-ray flux of the source was at the level of
6× 10−12 erg s−1 cm−2 (0.7–10 keV), but its coordinates were
not well constrained. Its accurate position was then derived
by Chandra, which led to identification of a near-IR coun-
terpart by Revnivtsev et al. (2013). These latter authors
suggested that the source is likely to be a symbiotic LMXB
or a CV. However, based on high extinction towards this area,
and distance estimations of about 5–10 kpc (Revnivtsev et al.
2013), unabsorbed X-ray luminosity can be estimated to be
1034 erg s−1 at the very least (most likely even 1035 erg s−1),
which is significantly greater than expected for a typical CV.
We therefore suggest that the source is very likely to be a
LMXB and it is added to our catalogue table.

– We add an X-ray source IGR J19308+0530, which seems to
be an IMXB hosting an NS and s F4V-type donor star (Fortin
et al. 2018). At first it was not clear whether the object
is a CV or a L/IMXB (Ratti et al. 2013), and even the
SIMBAD database presents the source as a CV. However,
based on the spectral analysis (Ratti et al. 2010) and K-
band spectroscopy (Fortin et al. 2018), we suggest that
IGR J19308+0530 is most likely not a CV but an IMXB.
It should also be noted that the star TYC 486−295−1 is a
counterpart of IGR J19308+0530 (Rodriguez et al. 2008;
Ratti et al. 2010), but it is considered to be a separate source
(also a CV type instead of XRB) by SIMBAD, ≈88′′ away
from the INTEGRAL position for IGR J19308+0530 listed
in SIMBAD.

– The source LMXB 4U 1728−34 was given an orbital period
of ∼11 min (Galloway et al. 2010), and this value is also
given for the binary in RK03. However, in an analysis of
other X-ray observations, no further evidence was found
for a periodic signal at 11 min. Subsequently, based on an
analysis of its type-I X-ray burst, Vincentelli et al. (2020)
stated that the orbital period should be much higher, prob-
ably ∼66 min or even ≳2 h. In our catalogue, the value of
66 min is quoted, but readers should be aware of the lack of
robust confirmation.

– The X-ray source J2039−5617 (listed as [SMD2015] 3 in
SIMBAD) is presented in the RK03 catalogue as a LMXB.
However, due to a likely association with the known RB
source 1FGL J2039.4−5621 (Salvetti et al. 2015), it is
excluded from our catalogue.

– XB 1832−330 is a globular cluster LMXB (in NGC 6652)
that was tentatively assigned a 43.6 min orbital period
(Deutsch et al. 2000). However, Engel et al. (2012) argue that
the 43.6 min candidate period is probably spurious and sug-
gest a longer period (by a factor 3) of about 2.15 h (this value
is quoted in our catalogue).

Table 1. tMSP candidates presented in our catalogue.

Source name References

1FGL J1417.7−4407 (J1417−4402 in RK03) [1]
CXOGlb J183544.5−325939 (NGC 6652B) [2]

4FGL J0427.8−6704 [3], [4]
4FGL J0407.7−5702 [5]

CXOGlb J174804.5−244641 (Terzan 5 CX1) [6]
CXOU J110926.4−650224 [7], [8]

3FGL J1544.6−1125 [9], [10], [11]
4FGL J0540.0−7552 [12]

RX J1739.4−2942 (GRS 1736−297) [13]

Notes. Along with the candidates, all three confirmed tMSPs:
XSS J12270−4859, IGR J18245−2452 and PSR J1023+0038 are also
included in the catalogue.
References. [1] Swihart et al. (2018), [2] Paduano et al. (2021), [3]
Kennedy et al. (2020), [4] Li et al. (2020), [5] Miller et al. (2020), [6]
Bahramian et al. (2018), [7] Coti Zelati et al. (2019), [8] Coti Zelati
et al. (2021), [9] Bogdanov & Halpern (2015), [10] Britt et al. (2017),
[11] Jaodand et al. (2021), [12] Strader et al. (2021), [13] Tetarenko et al.
(2016).

– There is uncertainty over the orbital period of the tMSP can-
didate 4FGL J0540.0−7552. Strader et al. (2021) identified a
consistent periodic signal at 2.7 h in their photometry. How-
ever, this signal could represent either the orbital period,
half the orbital period (if due to ellipsoidal variations), or
could even be spurious. We decided to keep the 2.7 h orbital
period value in our catalogue table for this source, but other
possibilities may be worth consideration.
As mentioned in Sect. 1, we decided to add all three

known tMSP: XSS J12270−4859, IGR J18245−2452, and
PSR J1023+0038 (all three are also listed in RK03 by the names
J1227−4853, J1824−2452, and AY Sex, respectively). In addi-
tion, we include some tMSP candidates identified as such in the
literature, which can be found in Table 1 with references. In the
catalogue table itself, one can find a corresponding flag column
named ‘tMSP_Flag’ (see Table B.1).

Several objects originally listed in the HMXB catalogue of
Liu et al. (2006) are now moved to the current LMXB catalogue
as their preferred classification changed:

– According to Karasev et al. (2008), XTE J1901+014 was sug-
gested to be the first low-mass fast X-ray transient. However,
the exact nature of this source remains unclear. Nevertheless,
according to Sato et al. (2019), it appears to be more similar
to a LMXB, hence its inclusion in our catalogue.

– IGR J16358−4726 was initially identified as an HMXB by
Chaty et al. (2008). However, Nespoli et al. (2010) later
invalidated this identification, and now the source is clas-
sified as a symbiotic X-ray binary, which we consider to be
a LMXB subclass based on the typical donor mass.

– The situation is similar for IGR J17407−2808. This source
was first classified as part of a supergiant fast X-ray tran-
sients (SFXT, Sguera et al. 2006), which are all HMXBs.
However, subsequent works (Heinke et al. 2009; Greiss et al.
2011) ruled out the presence of a supergiant companion, and
showed that this source is more likely to be a LMXB with an
F-type dwarf. Kaur et al. (2011) also found that a few days
after the outburst, the IR counterpart was 1 mag brighter.
Such behaviour is more expected during the LMXB outburst
due to the exposure of the optical component to the X-rays
emitted by the compact object.
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– After analysing the X-ray spectra and near-IR observations
of SAX J1452.8−5949, Kaur et al. (2009) were able to esti-
mate the distance to SAX J1452.8−5949 (≲10 kpc). This
estimation eliminated the possibility of the system being a
HMXB, as it would have to be an extragalactic source in that
case. Consequently, the authors suggested that the binary has
a low-mass companion and could either be a LMXB or an
IP. Therefore, we classify SAX J1452.8−5949 as a LMXB
candidate.

– It has been unclear for some time whether 4U 1807−10 is
a HMXB or a LMXB. However, based on the ratio of spin
and orbital periods (Blay et al. 2008), as well as the fact
that the system shows type-I X-ray bursts (Chelovekov et al.
2017), we conclude that an LMXB origin is more likely for
this source, despite the fact that 4U 1807−10 is marked as a
HMXB candidate in Blay et al. (2008), and therefore we add
4U 1807−10 to our LMXB catalogue.
In addition, there is one source that is present in both

of our catalogues, in this one, and in the one dedicated to
HMXBs (Neumann et al. 2023). This is due to the presence of
conflicting results and the absence of any final decision on the
true nature of the source:

– Cir X−1 was originally classified as a LMXB after its dis-
covery. However, Heinz et al. (2013) were able to determine
that the system is only about 4500 yr old, which led to a revi-
sion of its classification. Additionally, Jonker et al. (2007)
reported that Cir X−1 contains a supergiant companion of
A0 to B5 type. However, Cir X−1 has also exhibited type-I
X-ray bursts (Tennant et al. 1986), which are characteristic
of LMXBs. Furthermore, the fact that the companion star in
Cir X−1 has yet to be decisively detected at optical wave-
lengths supports a possible LMXB nature for the system.
Johnston et al. (2016) concluded that the optical counterpart
in Cir X−1 could either be an unevolved low-mass star or
a giant star that is still in the process of recovering from
the supernova explosion that occurred less than 5000 yr ago.
Due to the ambiguity surrounding the nature of Cir X−1, the
source has been included in both our LMXB and HMXB
catalogues.

As mentioned previously, several objects included in RK03 and
Liu07 have been removed from our catalogue. Sometimes this
was necessary because objects reported as independent in RK03
and Liu07 represented the same source (in either of the cata-
logues). This was mainly due to large positional uncertainties at
the time of the catalogue compilation, or in some cases because
the objects are extragalactic. In the case of the former, we include
only the element from the pair in our LMXB list with the most
used name, omitting the other, and summing up all known data.
In the extragalactic origin scenario, the corresponding source is
removed as we only consider Galactic LMXBs. Our initial source
list was therefore modified as follows:

– The relatively bright source 2A 0521−720, which is more
commonly referred to as LMC X−2, is located in the
LMC (as the name suggests). As we consider only Galactic
objects, we exclude it from our catalogue.

– The same is true for RX J0532.7−6926 (located in
LMC), and so it is also not included in the current
catalogue.

– Two sources AX J1745.6−2901 and 1A 1742−289 listed in
Liu07 actually correspond to the same LMXB, and as the
name ‘AX J1745.6−2901’ is more commonly used, we com-
bine information regarding the two from Liu07 under this
name.

– The second case of identical sources is 1E 1743.1−2852 and
SAX J1747.0−2853, and so again we gave the most popular
name to the object, SAX J1747.0−2853.

3.3. Summary of other differences with respect to the Liu07
and RK03 catalogues

In addition to the problematic cases described above, and the
overall expansion of the sample, several other changes have been
made compared to Liu07 and RK03:

– To standardise the reported X-ray fluxes, we revised the
energy ranges used in the Liu07 study. Instead of using a
single range of 2–10 keV, we now present ‘soft’ and ‘hard’
X-ray fluxes separately, each in well-defined energy ranges.

– In addition, X-ray fluxes (absorbed) in our table are repre-
sented in cgs units (erg s−1 cm−2, instead of Jy reported in
Liu07), which are more commonly used and meaningful for
X-ray sources. We also now report both maximum and mini-
mum flux values for each of the two energy bands instead of
only reporting the maximum, as done in Liu07.

– To better reflect various phenomenological features reported
in the literature, we increased the number of flags used to
describe the properties of the sources. In comparison to
Liu07, where 11 flags were used, we use 17.

– Our new version of the LMXB catalogue has addi-
tional (in comparison with Liu07) columns for hydrogen
column density, near- and mid-IR data (from 2MASS,
VVV, WISE, literature, etc.), BP-RP colour, optical
Gaia/StarHorse/literature data, and distances.

– In addition, we include up to six finding charts (from mid-IR
images to hard X-ray bands) for each object, instead of just a
reference to a finding chart.

– Finally, our catalogue now includes 349 objects, which is a
71% increase from the 204 objects listed in Liu07 and RK03
combined.

4. Summary and conclusions

In this paper, we present a new LMXB catalogue, which provides
an up-to-date census of known LMXBs in the Galaxy with a
variety of corresponding multi-wavelength information extracted
from current optical/IR surveys. In total, the catalogue contains
349 sources and has 62 columns. Descriptions of the columns are
presented in Table B.1. The full version of the catalogue can be
obtained through the VizieR database36, and can also be found
on a dedicated website37. We ask authors who use our catalogue
in their research to refer to us by citing this article, as well as by
referring to the website link in either the acknowledgements or a
footnote.

We would like to emphasise here that the origin of some
of the sources listed in the catalogue is not yet certain; some
sources have only been tentatively classified as LMXBs due to
the similarity of their X-ray properties to those of the systems
identified, with no counterparts found in other bands. Along
with this article, a new similar catalogue of HMXBs is being
published (Neumann et al. 2023). We hope that both catalogues
will be useful tools for future studies, which includes (but is
not limited to) population studies of various types of X-ray-
emitting objects (especially XRBs), searches for new XRBs in
ongoing and upcoming surveys, classification of unidentified

36 https://cdsarc.cds.unistra.fr/cgi-bin/qcat?J/A+A
37 http://astro.uni-tuebingen.de/~xrbcat
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X-ray sources, and as training data-sets for machine learning
classification algorithms (Yang et al. 2021, 2022). In particular,
our catalogue be relevant in the context of the ongoing analy-
sis of eROSITA survey data, which is expected to substantially
increase the number of known XRBs (Doroshenko et al. 2014).
We therefore plan to update our catalogues to the best of our abil-
ity to keep the ever-increasing census of the Galactic LMXBs up
to date and accessible to the community.
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Appendix A: Optical/IR counterparts

Table A.1. Identified archive optical/IR counterparts of LMXBs.

Source name Gaia DR3 2MASS CatWISE2020

Based on optical/IR/radio follow-ups:

MAXI J0556−332 2890346074897001216

4FGL J0427.8−6704 4656677385699742208 J04274958−6704350 J042749.64−670435.0

IGR J17494−3030 4056028099172996352

1FGL J1417.7-4407 6096705840454620800 J14173057−4402574 J141730.57−440257.5

XTE J1637−498 5940421734427982336 J16370267−4951401

MAXI J1807+132 4497207964419829632

3A 1837+049 4283919201304278912 J18395759+0502113 J183957.57+050210.5

MAXI J1828−249 4076998775244833280

1RXS J180408.9−342058 4042163562572848384

IGR J17091-3624 5976921951382731520 J170907.75−362425.0

IGR J17585−3057 4044163406621956992 J175829.80−305702.3

4U 1543−624 5826501373348972288

Swift J1858.6−0814 4203799300867262720

MAXI J1305−704 5843823766718594560 J130655.74−702704.2

IGR J17329−2731 4061336747511224704 J17325067−2730015 J173250.54−273003.4

IGR J16358−4726 J16355369−4725398 J163553.75−472541.0

XMMU J174445.5−295044 J17444541−2950446 J174445.43−295044.5

IGR J17454−2919 J17452768−2919534

4U 1705−250 4112450294268643456

4FGL J0540.0−7552 4648562676357022208 J054001.80−755419.7

3FGL J1544.6−1125 6268529198286308224 J154439.38−112804.5

CXOU J110926.4−650224 5240167590731178624 J110926.21−650227.1

4FGL J0407.7−5702 4682464743003293312 J040731.65−570025.1

1RXH J173523.7−354013 5974787971132982144

IGR J16287−5021 5934583950467938304

4U 1556−60 5833042299288099072

EXO 1846−031 4258794192383316864 J18491710−0303559 J184917.08−030355.3

AX J1735.8−3207 4055019091071763712 J17354627−3207099

IGR J16293−4603 5942210433690960640 J16291285−4602506 J162912.85−460250.4

4U 1626−67 5809528276749789312

SAX J1810.8−2609 4064636102946481408

XTE J1709−267 4108865783346597760

XTE J1710−281 4108449755564592256

IGR J19308+0530 4294249387962232576 J19305075+0530582 J193050.75+053058.0

Swift J2037.2+4151 J20370560+4150051 J203705.60+415005.2

GS 1826−238 4077372536242802944

SRGA J181414.6−225604 4066460746608630912 J18141475−2256195 J181414.78−225619.4
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Table A.1. continued

Source name Gaia DR3 2MASS CatWISE2020

Based on Arnason et al. (2021):

GRO J1655−40 5969790961312131456 J16540014−3950447 J165400.13−395044.7

SWIFT J061223.0+701243 1107229825742589696 J061222.63+701243.1

1A 1246−588 6059778089610749440 J124939.17−590516.3

MXB 1659−29 6029391608332996224

SAX J1711.6−3808 5973177495780065664 J17113714−3807073 J171137.14−380707.4

4U 1724−307 4058208396397618688 J17273315−3048076 J172733.28−304809.0

EXO 1747−214 4118590585673834624

4U 1755−33 4042473487415175168

HETE J1900.1−2455 4074363039644919936

4U 1915−05 4211396994895217152

XTE J1901+014 4268294763113217152
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Appendix B: Catalogue format

Table B.1. Description of columns in the LMXB catalogue table.

� Column name Unit Description

1 ’Name’ Object name, which is the most common name in the literature.

2 ’RAdeg’ deg Right Ascension in degrees (ICRS).

3 ’DEdeg’ deg Declination in degrees (ICRS).

4 ’PosErr’ arcsec Positional error in arcseconds.

5 ’Coord_Ref’ The source from which the position of the object is taken.

6 ’GLON’ deg Galactic longitude in degrees.

7 ’GLAT’ deg Galactic latitude in degrees.

8 ’Xray_Type’ List of the X-ray types assigned to the object. For more information see Sect. 2.1.

9 ’Porb’ day Orbital period of the binary system in days.

10 ’Ppulse’ s Pulsation period (spin) of a NS in seconds.

11 ’Alt_Name’ Most frequently used alternative name.

12 ’SpType’ Spectral type of the optical counterpart.

13 ’Vmag’ mag Optical magnitude in V-band according to SIMBAD database and literature.

14 ’e_Vmag’ mag Corresponding magnitude error in V-band.

15 ’Gaia_DR3_ID’ Name in Gaia DR3(eDR3) catalogue.

16 ’Gmag’ mag Optical magnitude in G-band according to a Gaia catalogue or the literature.

17 ’e_Gmag’ mag Corresponding magnitude error in G-band.

18 ’BP-RP’ mag BP-RP colour.

19 ’2MASS_ID’ Name in 2MASS catalogue.

20 ’Jmag’ mag IR magnitude in J-band according to 2MASS or the literature.

21 ’e_Jmag’ mag Corresponding magnitude error in J-band according to 2MASS or the literature.

22 ’Hmag’ mag IR magnitude in H-band according to 2MASS or the literature.

23 ’e_Hmag’ mag Corresponding magnitude error in H-band according to 2MASS or the literature.

24 ’Kmag’ mag IR magnitude in K-band according to 2MASS or literature.

25 ’e_Kmag’ mag Corresponding magnitude error in K-band according to 2MASS or the literature.

26 ’WISE_ID’ Name in CatWISE, AllWISE, or WISE catalogue.

27 ’W1mag’ mag IR magnitude in W1 WISE band.

28 ’e_W1mag’ mag Corresponding magnitude error in W1 WISE band.

29 ’W2mag’ mag IR magnitude in W2 WISE band.

30 ’e_W2mag’ mag Corresponding magnitude error in W2 WISE band.

31 ’N_H’ 1022cm−2 Neutral hydrogen column density.

32 ’MinSoftFlux’ 10−12erg/s/cm2 Minimum flux (absorbed) from a source in soft X-ray.

33 ’MaxSoftFlux’ 10−12erg/s/cm2 Maximum flux (absorbed) from a source in soft X-ray.

34 ’Soft_Xray_Var Ratio of maximal soft X-ray flux and minimal soft X-ray flux.

35 ’Soft_Xray_Range’ keV Soft X-ray flux energy range used.

36 ’MinHardFlux’ 10−12erg/s/cm2 Minimum flux (absorbed) from a source in hard X-ray.

37 ’MaxHardFlux’ 10−12erg/s/cm2 Maximum flux (absorbed) from a source in hard X-ray.

38 ’Hard_Xray_Var’ Ratio of maximal hard X-ray flux and minimal hard X-ray flux.

39 ’Hard_Xray_Range’ keV Hard X-ray flux energy range used.

40 ’AG’ mag G-band absorption AG.

41 ’Mean_Dist’ pc Mean estimate of the distance to the binary system.

A199, page 13 of 14



A&A 675, A199 (2023)

Table B.1. continued

� Column name Unit Description

42 ’Low_Dist’ pc The lowest (minimum) estimate of the distance to the binary system.

43 ’High_Dist’ pc The highest (maximum) estimate of the distance to the binary system.

44 ’Incl’ deg Binary system inclination.

45 ’Mx’ M⊙ Mass of the compact object.

46 ’Mopt’ M⊙ Mass of the optical counterpart.

47 ’B-V’ mag B-V colour index.

48 ’E(B-V)’ mag E(B-V) colour excess.

49 ’tMSP_Flag’ tMSP flag, which can take one of the two values, indicating that the source is:

1 – one of the three solidly considered tMSPs.

2 – a tMSP candidate.

50 ’Liu07_IDX’ Ordinal number of the source in the table of Liu07 LMXB catalogue.

51 ’RK03_IDX’ Ordinal number of the source in the table of RK03 LMXB catalogue.

52 ’Orb_Ref’ Orbital period origin reference.

53 ’Pulse_Ref’ Spin (pulsation) period of the NS origin reference.

54 ’Spect_Ref’ Reference to the origin of the optical spectral type of the star.

55 ’Vmag_Ref’ Reference to the origin of the V-band magnitude.

56 ’Gmag_Ref’ Reference to the origin of the G-band magnitude.

57 ’JHK_Ref’ Reference to the origin of the JHK information.

58 ’WISE_Ref’ Reference to the WISE IR catalogue used (CatWISE, AllWISE or WISE).

59 ’N_H_Ref’ NH value origin reference.

60 ’AG_Ref’ Reference to the origin of the G-band absorption AG .

61 ’Dist_Ref’ Reference to the origin of the distance estimations.

62 ’Mass_Ref’ Reference to the origin of the mass estimations.
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