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Isolated binary evolution
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Searching techniques for BH+OB binaries

- strong X-ray emission (e.g. Walter et al.
2015; Motta et al. 2021).

- astrometric variations (e.g Breivik et al.
2017; Mashian & Loeb 2017; Yamaguchi
et al. 2018; Andrews et al. 2019).

- photometric variability (Zucker et al.
2007; Masuda & Hotokezaka 2019).

- spectroscopic monitoring (e.g. Geisers
et al. 2018, Thompson et al. 2019, Mahy \,3(%e L
et al. 2022, Shenar et al. 2022). e
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Revisiting accretion onto stellar mass BHs
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Radiative efficiency of BHs w/o disks (ADAF)
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Grid of binary evolution models
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X-ray Lummosfcy of BH+OB star binaries

Accretion disk absent

Lx > 1031 erg/s can be detected (Crowther+2022)
= “X-ray-faint” BH+OB star binaries

Accretion
disk present
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X-ray luminosity of BH+OB star binaries

Source of f =0.5: I BN 40-90 M, ]
particle acceleration B 20-40Mg
through magnetic i 10-20 M, |

reconnection (Quataert
& Gruzinov 1999)
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Non-thermal synchrotron
emission from the BH
corona (Sen+2024)
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A smoking gun: HD 96670

MBH= 6.2 MSUH, MOB = 22.7
Msun

Porb =5.28d, Rgg =17.1 Rsun

Teff = 38000 K (Hohle+2010)

Observed Lx = 2.2e32 erg/s (NUSTAR, Gomez+2021) to
2.4e34 erg/s (XMM-Newton, Saxton+2008)

Mgy = 6.2 M

MOB = 22.7 M@

Predicted Lx = 8e33 erg/s
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Percentage of BH+OB star binaries (6 = 0.001)

X-ray-bright
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= 28 X-ray-faint systems in the LMC

Number predictions for the LMC

Percentage of BH+OB star binaries (J = 0.5)
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= 72 X-ray-faint systems in the LMC
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Observable properties of X-ray-faint systems
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Future directions (Wish list)

|dentify X-ray candidates in the luminosity range 103! - 103> erg/s.
Cross-match with OB star catalogues (e.g. Antoniou+2019).
Get multi-epoch optical spectra of promising candidates (e.g. ESO/UVES).

Get X-ray spectra e.g. from XRISM.

Characterise the stellar and binary properties of BH+OB binaries
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Summary
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MWC 656

XMM-Newton; for 14 ks
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For comparison, the Eddington accretion rate is
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Fraction of BH+OB vs NS+0OB (BeXRBs) binaries
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