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From the INTEGRAL to the Gaia era
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Evolution of X-ray binaries – Progenitors of GWs ?

- Accretion / Ejection

- Supernova Kicks

- Common Envelopes

- Disks, Winds

- Compact objects

- Gravitational mergers
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HMXBs – the first decade of INTEGRAL
2000 2013

Coleiro et al. 2013

Obscured sgHMXBs
(Filiatre & Chaty 2004)

Supergiant Fast X-ray 
Transients (SFXTs)
(Negueruela et al. 2006b)

Increased sensitivity at higher 
energy ranges lead to the 
discovery of new subtypes:

Continuous multi-wavelength efforts with XMM-Newton, Swift, 
Chandra + ground followup
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The new catalogue of HMXBs in the Galaxy
Last catalogue of HMXBs : Liu et al. 2006 [N = 114]
→ many new observations since then
→ INTEGRAL was just beginning !

New catalogue of HMXBs : Fortin et al. 2023 [N = 164+]
→ automated search for multi-wavelength counterparts
→ manual search for spectral types, orbital parameters...
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The new catalogue of LMXBs in the Galaxy
Last catalogue of LMXBs : Liu et al. 2007 [N = 187]
→ many new observations since then
→ INTEGRAL was just beginning !

New catalogue of LMXBs : Fortin et al. 2024 [N = 340+]
→ automated search for multi-wavelength counterparts
→ manual search for spectral types, orbital parameters...
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XRBs in the Milky Way
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HMXB and LMXB Webcat : participative database

→ GitHub/HMXBwebcat

https://binary-revolution.github.io/HMXBwebcat/index.html
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Some statistics on Galactic XRBs
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XRBs as GW emitters : LISA
UCXBs
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XRB systems vs. LVK GW progenitors
X-ray binaries GW Mergers

BBH ?
NSBH ?

BNS ?

→ Cyg X-1 : likely NSBH (7% survival after kick), maybe BBH in Hubble time (Neijssel+2021)
→ Galactic XRBs vs. far away GW mergers : impact of metallicity ?
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Take away messages & questions
→ The number of known XRBs in the Galaxy is 500+.

→ BH in LMXBs : likely biased towards lower BH masses (Jonker+2021).
→ “hidden” population of BH LMXBs with masses akin to GW BBHs ?

→ GW BBH selection effects + low number of known BH HMXBs : maybe compatible (Fishbach+2022)

→ Different galaxies = different histories: low metallicity allows for Chemically Homogeneous Evolution.
→ up to 3/4 of the GW BBHs coming from isolated binary evolution (Riley+2021) ?

Selection effects ?
Use the caracteristics of XRBs in the Milky Way to calibrate pop synth models ?
Synergy with binary evolution simulations ?
How does the MW compares to other galaxies ?
Can we probe older populations of massive stars in binaries ?

ATLAS Comet
Ask me during the coffee breaks

for full picture !

Attendance reward:
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