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ABSTRACT

Context. Low-mass X-ray binaries (LMXBs) are high-energy sources that require multi-wavelength follow-up campaigns to be fully
characterised. New transients associated with LMXBs are regularly discovered, and previously known systems are often revisited
by astronomers to constrain their intrinsic parameters. All of this information compiled into a catalogue may build a useful tool for
subsequent studies on LMXBs and their population.

Aims. We aim to provide an update on past LMXB catalogues dating back 16 yr and propose to the community a database on Galactic
LMXBs with the most complete, manually curated set of parameters and their original references. On top of a fixed version accessible
through Vizier, we propose hosting the catalogue independently on our GitHub collaboration, side-by-side with our previous catalogue
on high-mass X-ray binaries. The database will be regularly updated based on new publications and community inputs.

Methods. We built a working base by cross-matching previous LMXB catalogues and supplementing them with lists of hard X-ray
sources detected over the past 20 yr. We compiled information from Simbad on LMXBs as a starting point for a thorough, manual
search in the literature to retrieve important parameters that characterize LMXBs. We retrieved newly detected LMXBs and candidates
directly from literature searches. Counterparts to these LMXBs are compiled from hard X-ray to infrared and radio domains. Every
piece of information presented on the LMXBs is curated and backed by accurate references.

Results. We present a catalogue of 339 Galactic LMXBs listing their coordinates, companion star spectral type, systemic radial
velocity, component masses and compact object nature, the presence of type I X-ray bursts, as well as orbital data. Coordinates and

identifiers of counterparts at various wavelengths are given, including 140 LMXBs detected in Gaia DR3.

Key words. catalogs — binaries: general — stars: low-mass

1. Introduction

More than 60 yr have passed since the identification of the first
extrasolar X-ray source (Giacconi et al. 1962). This particular
source, Scorpius X-1, belongs to the category of low-mass X-ray
binaries (LMXB), which are composed of a compact object —
either a black hole (BH) or a neutron star (NS) — that accretes
material from a low-mass companion star (M < 1 My. LMXBs
are soft X-ray emitters powered by mass transfer happening
through Roche-lobe overflow (see a general review on accret-
ing binaries in Chaty 2022). An accretion disc can form around
the compact object and can be responsible for the majority of
the radiation emitted during periods of high activity from X-rays
down to infrared wavelengths. The formation of relativistic jets
commonly occurs during specific phases of activity in micro-
quasars (i.e. BH LMXBs). However, these X-ray systems are but
a single phase in the whole evolution of binary stars, from their

*The catalogue (Tables A.l and A.2) 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/
684/A124 as well as at https://binary-revolution.github.io/
LMXBwebcat. The database in the associated GitHub repository will be
continuously updated based on community input.

formation up to their endpoint as compact binaries and gravita-
tional wave sources (see a recent review by Tauris & van den
Heuvel 2023).

As a follow-up to our previous work on building an updated
catalogue of Galactic high-mass X-ray binaries (HMXBs, Fortin
et al. 2023b, now containing more than 160 sources in HMXB-
webcat'), we present our latest catalogue of 339 LMXBs in the
Milky Way here. Information available on LMXBs in the liter-
ature suffers from the same caveat as HMXBs: as these sources
are inherently difficult to observe and require multi-wavelength
and time series campaigns to be properly constrained, most of the
discoveries on LMXBs end up spread over several years and can
come from many different teams of researchers across the world.
This is why the catalogue presented in this paper is centred on
two important concepts. Firstly, for each parameter listed, we
provide the original reference where it was derived; this results
in a compilation of more than 600 unique, curated references.
Secondly, in parallel to being hosted in Vizier in a fixed version,
we host it independently on a dedicated website, LMXBweb-
cat, on which the database is able to receive updates through

! https://binary-revolution.github.io/HMXBwebcat
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our GitHub collaboration® as new observations are made, and
new or updated parameters of already known sources become
available. Hence, this catalogue is open-source, and we invite the
community to participate in adding their discoveries and updates
on LMXBs, or correct any omission they may identify in our
catalogue.

Since the late 90s, X-ray observatories such as INTEGRAL?,
XMM-Newton*, Chandra, Swift, and MAXTD have participated in
the discovery of new LMXBs and gaining in-depth knowledge on
their intrinsic parameters such as orbital data, companion mass,
or the exact nature of the accreting compact object. All of this
information would benefit from being compiled together to facil-
itate further studies on LMXBs. However, the need for such a
catalogue is not only motivated by the observational progresses
of the past 16 yr, it is also the upcoming facilities dedicated to
the high energy and transient sky, such as eROSITA, LSST®, and
SVOM’, that warrant keeping a constantly up-to-date catalogue
in anticipation of the amount of new data that will be available
on X-ray binaries. In turn, this will also allow us to better predict
the population of gravitational-wave sources that LISA® will be
able to detect (see the white paper Amaro-Seoane et al. 2023).

The first instances of LMXB catalogues date back to
the 1980s (Bradt & McClintock 1983; van Paradijs 1983) and
counted roughly 33 X-ray systems. Subsequent catalogues were
made following the advancements of space-based X-ray obser-
vatories, namely the ones presented in van Paradijs (1995), Liu
et al. (2001), and, finally, the latest and most used catalogue to
date of 187 Galactic LMXBs by Liu et al. (2007).

In this paper, we first describe the method we followed to
build the catalogue (Sect. 2, which follows a similar structure to
what we presented in our HMXB catalogue Fortin et al. 2023b),
namely for the recovery of parameters and numerous counter-
parts to each LMXB. In Sect. 3, we discuss the catalogue itself
and how it compares to previous iterations and other similar cat-
alogues. We also discuss the potential uses of our catalogue and
conclude on this work in Sect. 4.

2. Building the catalogue

In this section, we provide a step-by-step description of the tasks
we performed to build the catalogue. We adopted a very simi-
lar approach to that presented in the twin catalogue dedicated to
HMXBs (Fortin et al. 2023b), such as using pre-existing cata-
logues of high-energy sources as a starting base. We relied on
the services of the Centre de Données Astronomiques de Stras-
bourg (CDS) such as Simbad and Vizier, and of course minute
manual research through references using NASA’s Astrophysics
Data System (ADS) abstract search engine.

2.1. Reference catalogues and building a working base

More than 16 yr after publication, the LMXB catalogue by Liu
et al. (2007) is still the most used reference; at that time, the
authors listed 187 LMXBs and candidates in the Milky Way.
We supplemented this list with the catalogue of INTEGRAL

https://github.com/Binary-rEvolution/LMXBwebcat.
INTernational Gamma-Ray Astrophysics Laboratory.

X-ray Multi-Mirror Mission.

Monitor of All-sky X-ray Image.

Large Synoptic Survey Telescope.

Space Variable Objects Monitor.
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detections (Bird et al. 2016), which contains 939 hard X-ray
sources of various nature. We only kept the sources labelled
LMXB or unidentified, thus adding 345 sources. We identified
sources common to both Liu et al. (2007) and Bird et al. (2016)
using positional and identifier cross-matching performed with
TOPCAT (Taylor 2005). We then queried Simbad for all the
sources containing the type (or subtype) LXB; this returns a list
of 674 sources, most of which are extragalactic. These are usu-
ally grouped in small clusters around their host galaxy; hence, we
used the same spatial filtering method as that presented in Fortin
et al. (2023b), where we check each source for the presence of
close neighbours. However, contrary to HMXBs, LMXBs are
known to be present in globular clusters, and these structures
may hold up to ~10 LMXBs very close together (as is the case
in NGC 6440, for instance). Hence, we used the list of globular
clusters available in Vasiliev & Baumgardt (2021) to check the
likelihood of a group of LMXBs being part of a Galactic globular
cluster, before filtering them out if they have neighbours closer
than 10". This way, we retrieved 251 Galactic LMXB candidates
from Simbad.

Eventually, after cross-matching the Simbad LXBs with the
sample of high energy sources from Liu et al. (2007) and Bird
et al. (2016), we obtain a working base of 573 sources. We note
that a significant amount (216) were listed in the INTEGRAL
catalogue as unidentified, and most of them will be discarded
through a thorough manual process of checking new information
published on these sources in the literature.

2.2. Retrieving binary parameters and new LMXBs

While pieces of information are available on the LMXBs and
candidates compiled so far (mainly from the data catalogued in
Liu et al. 2007; Ritter & Kolb 2011, and Simbad), our goal for
this catalogue is to perform a thorough investigation on each of
these sources to, firstly, identify which are interesting LMXB
candidates, and, secondly, retrieve useful parameters as well
as the original studies that derived them (this includes double
checking references already compiled by former catalogues). We
find that the later point is especially important, as some param-
eters listed might have been derived using different methods
for each source; this information should be readily available for
authors of further studies that revisit these sources. Thus, during
the individual search for information on each of these sources,
we only used already available data as a starting point for the
manual search, and we systematically re-verified already avail-
able references. We compile new and updated data whenever
they are available, confirm the already measured parameters by
retrieving the original studies, and we search for older publica-
tions to ensure we have compiled every piece of information
possible for each binary. Hence, none of the parameters or
references we list in the catalogue come from an automated,
unsupervised query on Simbad. We did use the resources in
works that already compiled some useful data on LMXBs, such
as spectral types, orbital periods and masses in Yungelson &
Lasota (2008); a list of type I X-ray bursts seen be RXTE
in Galloway et al. (2008) and its extension to BeppoSAX and
INTEGRAL MINBAR (Galloway et al. 2020); orbital periods
in Asai et al. (2022); the catalogue of stellar-mass black holes in
X-ray binaries BlackCAT (Corral-Santana et al. 2016); or the lat-
est catalogue of Ultra-Compact X-ray Binaries UltraCompCAT
(Armas Padilla et al. 2023, which is also a dynamic database®).

9 Available athttps://research.iac.es/proyecto/compactos/
UltraCompCAT/
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Because LMXBs can be highly variable sources, we settled
on a list of parameters to look for that we believe are represen-
tative of the systems at all times. These are the spectral type of
the companion star, the nature of the accreting compact object,
masses of the binary components, the orbital parameters, the
radial velocity of the centre of mass, the presence of a spin period
and its time derivative, and the detection of type-I X-ray bursts.
We tried not to log any ’assumed’ values for any parameters
— such as when NSs are assumed to be 1.4 M, in orbital solu-
tions or when the LMXBs are being located at 8 kpc by default
if they are near the Galactic centre — unless they are motivated
or indirectly constrained by other measurements.

Lastly, we performed “blind” searches within the literature
for newly detected LMXBs and candidates in papers ranging
from 2016 to 2023 that may not appear in either of the cata-
logues of high-energy sources we used or may not yet be logged
as LMXBs in Simbad. This was mainly done through queries of
keywords such as binary, transient, and X-rays in the NASA ADS
abstract service. Most new candidates discovered this way come
from Astronomer’s Telegrams.

We note that at this point, we have made the data in the cat-
alogue as reliable as possible; this kind of curated data-mining
is, however, bound to contain small errors or oversights. This is
why the catalogue is hosted on an independent website and, as
our previous catalogue already did (Fortin et al. 2023b), it will
receive gradual updates and new releases as new information is
either found by ourselves or put forward by the community.

2.3. Finding an unambiguous chain of counterparts

As we previously argued in Fortin et al. (2023b), we believe that
part of what consists of a secure identification as an LMXB or
candidate LMXB is having an unambiguous list of counterparts,
ideally from hard X-ray to infrared. Having this positional infor-
mation is also a necessary tool for astronomers to prepare new
observations in follow-up campaigns. The automated search for
counterparts to each LMXB is not trivial, but it is still facilitated
by positional data already present in Simbad and by the stored
identifiers, which also contain information about the coordinates
of the source and their accuracy. Our goal here is to perform
a cone search on all the catalogues listed in Table 1 in order to
retrieve a proper chain of counterparts from the high energies
down to the infrared wavelengths. For this, we need an initial set
of coordinates to query in these catalogues.

These starting coordinates are either the ones listed in Sim-
bad, or the ones that we parsed from the list of identifiers
available in Simbad, whichever is most accurate. For instance,
the candidate LMXB IGR J17480-2446 has coordinates avail-
able in Simbad, but without any information on their accuracy. It
does have another identifier, CXOGIb J174804.8—244648, which
we can parse into a set of coordinates with an accuracy below the
arcsecond scale as it comes from Chandra observations. This is
a quick method that is capable of automatically retrieving accu-
rate positional data from Simbad that may not necessarily be
available in catalogues, but that was, for instance, derived in
Astronomer’s Telegrams. In this particular case, this allowed us
to instantly find the Chandra counterpart of IGR J17480-2446
(2CXO J174804.8—244649) with a cone search in the Chandra
CSC 2 database (Evans et al. 2019).

This positional cross-match is still prone to false positives, as
we have to carefully look within the catalogues on a sufficiently
large area so that we do not miss any potential counterparts.
This is why we also performed a recursive search within the pro-
duced list of counterparts, from the poorest to the most accurate

Table 1. Queried catalogues for the counterpart search.

Catalogue Reference Radius
HEAO 1 Wood et al. (1984) 207
Uhuru 4 Forman et al. (1978) 20
Ariel V 3 Warwick et al. (1981) 20’
INTEGRAL Bird et al. (2016) 200
Fermi Abdollahi et al. (2022) 20
BeppoSAX Capitanio et al. (2011) 6’
Einstein 2E Harris et al. (1990) 4
ROSAT White et al. (2000) 35"
Swift 2SXPS Evans et al. (2020) 8"
4XMM DRI11 Webb et al. (2020) 4
Chandra CSC 2 Evans et al. (2019) 3"
2MASS Cutri et al. (2003) 120 mas
Gaia DR3 Gaia Collaboration (2022) 20 mas

catalogues (XMM-Newton, Chandra, 2MASS, Gaia). We note
that for LMXBs closely grouped within globular clusters, this
method is sometimes unable to automatically separate different
chains of counterparts, especially for hard X-rays for which the
astrometric precision is not accurate enough to separate closely
grouped LMXBs in clusters. Thus, for LMXBs found in clus-
ters, we manually checked the consistency of their counterparts
to ensure each have a unique, precise localisation.

2.4. Contents of the catalogue

The general characteristics of Galactic LMXBs are presented in
Table A.1. The full catalogue provides their Simbad identifier
(Main ID field from Simbad) and a short list of the most used
IDs we found in the literature. To build this list, we queried each
known ID from Simbad in ADS and retrieved how many papers
used them in their title, abstract, or full text. We ranked them
from most popular to least popular, and thus provide identifiers
that should reflect the community’s preferred naming conven-
tion. In this paper, we list the LMXBs under their most popular
identifier, except for a few sources for which no popular ID can
be recovered in ADS; in this case, we use their Simbad identifier.
The online catalogue provides the full list of identifiers known
by Simbad to facilitate queries in LMXBwebcat. The ‘Compact’
column provides information on the nature of the accreting com-
pact object, and ‘Spectype’ refers to the spectral type of the
donor star. When available, we list the distance inferred from
Gaia EDR3 parallaxes by Bailer-Jones et al. (2021). We also
cross-matched our LMXBs with the list of globular clusters from
Baumgardt & Vasiliev (2021), which contains information about
their distances inferred from various means, including Gaia par-
allaxes. Hence, in the case of a spatial association with a globular
cluster we provide the name of the cluster and the inferred dis-
tance in the ‘Other distance’ column. In the text, we only keep
the largest error bound for Gaia distances, and values are volun-
tarily rounded for the sake of readability; the unaltered numbers
are available in the electronic versions of the catalogue. When
there is no cluster association, the ‘Other distance’ column may
also contain distance estimates from a number of other methods,
which are available in the given references. Lastly, we indi-
cate when one or several type I X-ray bursts were observed by
providing a reference.

In Table A.2, we present the orbital parameters: orbital
period, eccentricity, and semi-amplitude of the donor’s radial
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velocity. We also give details on the mass of each binary com-
ponent — Mx for the compact object and Mo for the companion
star — as well as information on the presence of a pulse period
and its time derivative in the case where the compact object is an
NS. Again, values are rounded for readability and are available
in full in the electronic version of the catalogue.

The electronic version also provides extra information on
the counterparts for each binary, namely their numerous identi-
fiers, coordinates, and corresponding astrometric precision. The
right ascension and declination are given in J2000, and astro-
metric uncertainties are the 90% positional errors retrieved from
the queried catalogues. The full contents of the LMXB cata-
logue can be queried on Vizier or viewed and queried from the
dedicated website LMXBwebcat'”. The latter database will be
updated regularly, and new versions of the catalogue will be pub-
lished on the website; every change will be logged to track the
evolution of each version, which will remain available alongside
the latest upload.

We advise readers to remain critical of all the parameters we
list in this catalogue and to check the references before using
them in their own work. To ease the process, we implemented a
flag system to quickly inform the reader about the reliability of
each listed parameter. The flags appear as numbers in dedicated
columns in the catalogue database; for the sake of readability, we
use daggers in the text:

— 0/ (nothing): directly measured parameter. This flag is not
displayed in Tables A.1 and A.2 or in LMXBwebcat. This
includes companion spectral types inferred through spec-
troscopy, full orbital solutions derived from radial velocity
follow-ups, orbital periods from pulse timing or eclipses,
dynamical masses, NSs confirmed by the presence of type I
bursts or a spin period, or compact object types iden-
tified through the measure of the dynamical mass. This
also includes distances of globular clusters hosting LMXBs
derived via the Gaia parallaxes of the cluster members.

— 1 (f): caution. The parameter is either indirectly measured or
needs better constraints. This includes tentative orbital peri-
ods, rough estimations of spectral types from photometry,
compact object masses and distances from spectral fitting,
radial-velocity semi-amplitudes from empirical relations, or
compact object types identified through comparison of X-
ray spectra. It also includes all parameters for which we only
have upper or lower limits on a direct measurement (i.e. most
eccentricity measurements).

— 2 (f1): warning. The parameter is assumed in the scope of
a model and likely needs proper observational constraints.
This also includes indirectly derived parameters with lower
or upper limits.

For instance, out of the 75 BH LMXBs we list, only 19 are
flagged as reliable BH (“0”) since direct evidence of the presence
of a BH is hard to obtain, apart from deriving a dynamical mass
greater than ~3 M. Most BHs are thus flagged ‘1"’ (N = 52),
and only a few are flagged ‘2’ (N = 4) since this identification
mostly comes from their X-ray spectrum resembling the one of
typical BH LMXBs. The presence of an NS is, however, much
easier to prove through the observation of type I X-ray bursts
or the detection of a spin period; hence, 146 out of 176 NSs in
LMXBs are flagged as being reliable. These flags can be used to
quickly identify which LMXBs are worth revisiting to give better
constraints on their set of parameters.

0 https://binary-revolution.github.io/LMXBwebcat/
catalog.html
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2.5. Gaia candidate counterparts

The only parameter flag that slightly differs from the others is
the one attributed to the Gaia distances in Table A.1. Because
LMXBs are generally very faint in the optical and nIR, and
because there are so many late-type stars in the field, finding the
true optical or nIR counterpart to an LMXB can be challenging
even in the case where sub-arcsecond X-ray localisation is avail-
able, as interlopers can be present along with the true counterpart
within the X-ray error circles. Hence, we propose candidate Gaia
counterparts to LMXBs based on astrometric cross-matching as
well as historical associations in the few cases where both deep
and high-resolution optical or nIR imaging has been performed.

The Gaia distance flag does not refer to the reliability of the
distance estimation; instead, it represents how the Gaia coun-
terpart was associated with the LMXB. Gaia counterparts that
we found compatible with either an XMM-Newton or Chandra
detection (e.g. a sub-arcsecond scale association) and that do
not have any other neighbour in the Gaia catalogue closer than
1”7 are deemed secure, and as such we do not flag them. Gaia
counterparts that were found only based on a Swift detection
(e.g. an arcsecond scale association) are flagged as uncertain
(“1°/1). The Gaia counterparts flagged as “2”/7+ are not neces-
sarily unreliable, but they are not based on an association with an
accurate soft X-ray detection. Instead, they come from a histori-
cal association with an optical counterpart. For instance, Sco X-1
has a Gaia counterpart but no soft X-ray position available in the
Swift, Chandra, or XMM catalogues because of its tremendous
X-ray brightness.

These Gaia candidate counterparts can be subject to change
in further iterations of the database as new X-ray positional con-
straints or deeper optical and nIR imaging becomes available on
LMXBs. There are ways to further determine the level of con-
fidence in the Gaia counterparts we found, such as comparing
their optical magnitudes to previously published survey data.
Because LMXBs can be highly variable, we chose to perform
a check between the distances inferred by Gaia parallax and the
distances inferred by other means (‘other distance’, such as spec-
tral energy distribution fitting or photospheric radius expansion
in bursting sources). After removing the LMXBs that lie within
clusters (since all of their distance information come from Gaia
data), in Fig. 1 we plot the Gaia distances versus the other dis-
tances from the literature. A linear fitting excluding the data
points with lower or upper limits returns a proportional coef-
ficient of 1.03 and a systematic of 50 pc, which is satisfactory
since we are comparing two completely independent sets of mea-
surements. We note that this sub-sample is representative of
the whole catalogue concerning the Gaia flags: we count four
flag-0, a single flag-1, and six flag-2 Gaia counterparts in the
fitted sample. This may indicate that our flagging system is a
bit too strict, with the caveat of a low number of sources to
work with.

3. Results, discussions, and byproducts
3.1. Catalogue statistics and uses

We present a list of 339 Galactic LMXBs and candidates in this
new catalogue, as represented in Fig. 2. We note that contrary to
the previous catalogue of Liu et al. (2007), we do include qui-
escent LMXB candidates (QLMXBs hereafter); 25 are present
in the current version of our catalogue. Hence, after subtracting
these qLMXBs to compare our total sample to Liu et al. (2007),
we provide a 67% increase in the total number of LMXBs and
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Fig. 1. Comparison between distances to LMXBs from the literature
versus the distances of the proposed Gaia counterparts inferred from
their parallax. Only LMXBs that have both information and are not
located within a cluster are plotted (N = 16); black arrows indicate
lower or upper limits. The dashed black line is the best linear fit, exclud-
ing sources with only lower or upper limits (N = 11).
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Fig. 2. Edge-on view of 339 LMXBs in the Galaxy. Galactic latitudes
are indicated in degrees. Background image credits: ESA/Gaia/DPAC.

candidates in the Milky Way. We have at least a tentative iden-
tification of compact object type for more than 250 LMXBs,
with a predominance of NSs (70%) compared to BHs (30%).
We compiled 150 orbital periods and 69 spin periods, which are,
respectively, a 200% and 150% increase compared to the 2007
catalogue, showing the tremendous impact of new detections and
follow-up studies on LMXBs. Out of the 176 NS LMXBs, 112 are
known to be X-ray bursters.

In Fig. 3, we present the full Corbet diagram of NS XRBs
in the Galaxy, compiling the data of the present catalogue
for NS LMXBs with both the orbital period and spin period
derived (N = 50) alongside the same data for HMXBs avail-
able in Fortin et al. (2023b). In this sample, the majority of the
NSs in LMXB have spin periods lower than 10ms (N = 39),
a region exclusively dominated by LMXBs contrary to NSs
in HMXBs that seldom have spin periods lower than 100 ms.
LMXBs and HMXBs are generally well-separated in the Corbet
diagram, although some symbiotic LMXBs (where the donor is
an evolved, giant star) do overlap with HMXBs as consequence

+ L Symbiotic (6)
1000 { © HMXBs(78)
. . R S
100 L e e
= L
2 . e
- S
(=7
8 .
a1 .
*
0.1 .
0.01 .
‘.‘ * e @
A A P ¢ :
1 10 100 1000 10% 10°

Orbital period [hr]

Fig. 3. Corbet diagram of 50 NS LMXBs in the current catalogue along-
side the 78 NS HMXBs now available in Fortin et al. (2023b), which
have both orbital and spin-period information (all flags included). Sym-
biotic LMXBs are indicated in green rhombuses.
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Fig. 4. Face-on view of 98 Galactic LMXBs with Gaia parallaxes. Bars
indicate the 68% confidence interval in distance. Background image
credits: NASA/JPL-Caltech/R. Hurt (SSC/Caltech).

of a larger orbital separation and lower efficiency at transferring
angular momentum.

In our previous catalogue dedicated to HMXBs, almost three
quarters of the HMXBs were detected by Gaia and were of suffi-
cient astrometric quality to invert the distance from the parallax;
in this LMXB catalogue, we note that only about 40% of the
sources (140) have a Gaia DR3 counterpart, and only 98 of
them have distance information available in Bailer-Jones et al.
(2021). This is explained by the fact that optical counterparts of
LMXBs are fainter on average, and also because these are older
astrophysical objects that had time to migrate out of the Galac-
tic plane towards the bulge of the Milky Way, which is too far
away for any source to have a reliable Gaia parallax, even when
a counterpart is detected. This still allows us to localise ~30%
of our LMXBs within the Galaxy thanks to Gaia as shown in
Fig.4. If we combine to the Gaia distances the ones found in
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Fig. 5. Distribution of soft X-ray luminosities of Galactic LMXBs seen
by Swift and with a distance determination (N = §9).

the literature and the distances to globular clusters, we reach the
number of 208 LMXBs with a distance estimation. We note that
regardless of the method used for distance estimation (parallax,
globular cluster association, or X-ray modelling), we advise the
users to remain cautious of the determined distance values when
considering individual systems as they may be subject to various
biases, such as poor parallax quality, wrong association within
a globular cluster, foreground star, and so on. When considering
the whole sample, these biases should at least partly cancel out,
but there are bound to be outliers.

To show the potential of the data we aggregated in this cata-
logue, we constructed the distribution of X-ray luminosities of
the Galactic LMXBs using the 2SXPS Swift database (Evans
et al. 2020). We combined the unabsorbed 0.3—-10 keV Apec flux
(labelled FAUO in 2SXPS) with either the Gaia distances or,
when not available, the ‘Other distance’ determination in the
LMXB catalogue. In the case where the LMXBs are associ-
ated with globular clusters, we used the distance to the cluster.
This luminosity distribution, shown in Fig. 5, is the first step to
obtaining an estimation of the total X-ray budget of LMXBs
in the Milky Way, and it is only presented here as an exam-
ple of how this catalogue can be used. To go further, users may
want to consider other methods of flux measurements from the
2SXPS catalogue, combine fluxes from other observatories such
as XMM-Newton (Webb et al. 2020) or Chandra (Evans et al.
2019), and of course discuss the impact of the behaviour of
LMXBs from quiescence to outburst on the average flux values
available in the aforementioned catalogues.

3.2. Byproducts

A noteworthy byproduct of our work is the retrieval of informa-
tion about INTEGRAL sources marked as unidentified in Bird
et al. (2016). We kept five of them as candidate LMXBs, which
appear in our catalogue; in Table B.1, we also provide a separate
list for the 44 INTEGRAL sources for which we found an iden-
tification in the literature that is not present in Simbad. Most
are background active galactic nuclei (AGNs) or cataclysmic
variables (CVs). The purpose of this table is to provide easily
digestible data for the CDS to update references in Simbad.

3.3. Discussion

After the publication of our previous HMXB catalogue and
during the writing of this paper, a similar LMXB catalogue was
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released by Avakyan et al. (2023), where the authors list 349
Galactic LMXBs. We have similar approaches, as the authors
also propose to update their database based on community
inputs. We did find, however, notable differences: first and
foremost, we do not cite previous catalogues as references for
the parameters in our catalogue; instead, we look for the original
studies cited in Liu et al. (2007) or Ritter & Kolb (2003) and
update them when necessary. This results in a compilation of
570 unique references for the parameters we compile in the
present catalogue. Secondly, we carefully review any reference
provided by Simbad, as we have found many instances where
they do not point to the original study deriving the cited param-
eter. For example, several companion spectral types are given
in Yungelson & Lasota (2008), which is a paper discussing
evolutionary models for BH LMXBs that happens to list these
spectral types (and some other parameters such as orbital periods
or mass ratios) coming from already published data. Thirdly, we
are slightly more strict concerning the inclusion of LMXB can-
didates, as we do not list X-ray sources for which there is no par-
ticular indication of them being at least candidate LM XBs. For
this reason, we did not include the following in our catalogue:
AX J1824.5-2451, [BSP2003] 24, Swift J174038.1-273712,
CXOGC J174538.0-290022, XMM J174544-2913.0, SWIFT
J174553.7-290347, CXOGC J174622.2-290634,  Swift
J175233.9-290952, and NGC 6752 CX19. Thanks to our
minute investigation of each LMXB candidate, we were also
able to exclude duplicates where one or several counterparts
of the same source were listed as independent LMXBs. This
was the case for KS 1741-293, IGR J17353-3539, TYC
6824-713—-1, [ZGV2011] 9, and 3U 1728-16. Lastly, we
provide corrected identifications for some sources that may
have been wrongly reported to be LMXBs, such as the HMXB
Cir X-1 (Jonker et al. 2007), the cataclysmic variable OGLE
BLG-ELL-12042 (Gomez et al. 2021), and some which are less
likely to be LMXBs ([PLV2002] CX10 is a candidate CV in
Pooley et al. 2002).

It is of prime importance for a catalogue to carefully list ref-
erences. Firstly, this provides at least some insurance to the users
that the data were manually curated as, for now, there are no
machine learning algorithms that outperform manual data min-
ing in the literature as we present here. Secondly, we also find
that it is important to acknowledge all the observational work
done on LMXBs and X-ray binaries in general since, as the cur-
rent catalogue shows, there are still many missing parameters
on X-ray binaries that will only be derived thanks to regular
proposals for follow-up observations by teams of astronomers.
Lastly, the main motivator for such catalogues is to untangle the
huge amount of information spread throughout the literature; cit-
ing previous catalogues as a source for data goes against this
endeavour of making data more accessible to the community.

4. Conclusion

The continuous endeavour of catching X-ray transients and per-
forming multi-wavelength follow-ups has led to the discovery
of many new LMXBs and helped characterise their properties
tremendously in these past 16 yr. To bring together all this infor-
mation, we present a new catalogue of 339 Galactic LMXBs
that constitutes a tool for further studies on either individual sys-
tems or their whole population. Being hosted on an independent
website, LMXBwebcat, this catalogue is also ready to receive
updates and corrections based on new publications or input from
the community. Compared to the 187 LMXBs listed in Liu
et al. (2007), the current number of known Galactic LMXBs
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has almost doubled, and given the upcoming observational land-
scape dedicated to high energies and transient sky astronomy
(i.e. eROSITA, LSST, or SVOM), these numbers are likely to
keep growing further.

It is therefore essential to continue monitoring new discover-
ies on X-ray binaries so that we are able to better grasp their
properties as a population, their role in the Galactic ecology
and how, at the endpoint of their evolution, they may become
gravitational-wave sources detectable by LISA (Tauris 2018).
We would also like to note that optical and nIR follow-ups are
still much needed to complete the set of observables (such as
spectral types or orbital solutions from radial velocities) avail-
able on LMXBs. We hope this catalogue can also be a tool to
identify which parameter needs constraints and to facilitate the
identification of ideal targets for astronomers to revisit.
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Appendix A: Catalogue of Galactic LMXBs

Tables A.1 and A.2 are only available in electronic form as a
single table at the CDS. The data can also be browsed and down-
loaded on LMXBWebcat (https://binary-revolution.

github.io/LMXBwebcat).
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Appendix B: INTEGRAL sources
Table B.1. Unidentified INTEGRAL sources from Bird et al. (2016) with available identification in the literature.

Identifier R.A.[deg] Dec.[deg] Simbad Type Identification Ref.
IGR J00486-4241 12.151 -42.719 gamma AGN ? [1]
IGR J04069+5042 61.73 50.702 gamma RS CVn [2]
IGR J04539+4502 73.46 45.038 gamma AGN [3]
IGR J05511-1218 87.776 -12.322 gamma AGN [4]
IGR J06552-1146 103.792 -11.77 gamma RS CVn? [2]
IGR J07072-1227 106.801 -12.427 gamma AGN [4]
IGR J08004-4309 120.092 -43.166 X Ccv [5]
IGR J08262+4051 126.556 40.855 gamma AGN [6]
IGR J10252-6829 156.25204  -68.45758 gamma early type [7]
2MASS J10445192-6025115  161.21635 -60.41987  YSO AGN [8]
IGR J12341-6143 188.467 -61.796 gamma SFXT [9]
IGR J12562+2554 194.05 25.905 gamma AGN [10]
IGR J13045-5630 196.13125 -56.51522  gamma AGN [11]
IGR J13402-6428 205.05 -64.48 gamma AGN [12]
IGR J14043-6148 211.123 -61.789 gamma blazar ? [13]
IGR J14059-6116 211.485 -61.275 gamma Gamma HMXB [14]
IGR J14385+8553 219.616 85.883 gamma AGN [6]
IGR J14466-3352 221.656 -33.875 gamma AGN ? [15]
IGR J14557-5448 223.862 -54.786 gamma AGN ? [16]
HD 132658 22499804  12.02395  Star AGN ? [5]
IGR J15391-5307 234.82 -53.138 gamma AGN [17]
UCAC4 170-140217 238.55406  -56.15832  Star AGN ? [18]
IGR J16173-5023 244.314 -50.386 gamma magnetic CV ? [17]
IGR J16316-4028 2479 -40.467 gamma gamma ray pulsar? [19]
IGR J16413-4046 250.331 -40.794 gamma AGN ? [17]
IGR J16447-5138 251.178 -51.649 gamma YSO or AGN [5]
IGR J16460+0849 251.488 8.818 gamma extragalactic [20]
IGR J16560-4958 253.989 -49.967 gamma AGN [17]
IGR J17259+2603 261.521 25.905 gamma Type 1 QSO [4]
IGR J17348-2045 263.745 -20.759 gamma AGN ? [21]
IGR J17375-3022 264.3946 -30.3817 gamma SEXT [9]
IGR J18293-1213 277.342 -12.222 gamma Ccv [22]
SWIFT J1839.1-5717 279.7762 -57.2511 X AGN [5]
IGR J18457+0244 281.42 2.702 gamma AGN [8]
IGR J18485-0047 282.106027 -0.776356  gamma AGN ? [23]
IGR J18532+0416 283.318 4.297 gamma AGN [8]
IGR J19386-4653 294.653 -46.886 gamma AGN ? [24]
IGR J20155+3827 303.875 38.45 gamma HMXB [25]
IGR J21171+3930 319.306 39.515 gamma AGN ? [3]
IGR J21268+6203 321.692 62.062 gamma AGN ? [26]
IGR J21485+4306 327.127 43.104 gamma AGN ? [1]
2MASX J21561518+1722525  329.06346  17.38128 X AGN ? [27]
IGR J22234-4116 335.85 -41.262 gamma AGN ? [28]
ISWXRT J230642.8+550817  346.727 55.173 X Ccv [5]

References. [1] Landi et al. (2017b); [2] Ozbey Arabaci et al. (2012); [3] Malizia et al. (2017); [4] Masetti et al. (2017); [5] Landi et al. (2017a); [6]
Masetti et al. (2012); [7] Fortin et al. in prep; [8] Fortin et al. (2018); [9] Sguera et al. (2020); [10] Fiocchi et al. (2010); [11] Paliya et al. (2019); [12]
Fortin et al. (2023a); [13] Cowperthwaite et al. (2013); [14] Corbet et al. (2019); [15] Landi et al. (2010b); [16] Ursini et al. (2019); [17] Tomsick
et al. (2012); [18] Tomsick et al. (2020); [19] Foschini (2002); [20] Zhang et al. (2009); [21] Bozzo et al. (2012); [22] Clavel et al. (2016); [23]
Tomsick et al. (2009); [24] Molina et al. (2012); [25] Onori et al. (2021); [26] Maiorano et al. (2011); [27] Malizia et al. (2016); [28] Landi et al.
(2010a).
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