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Mass transfer or common envelope?
Belczynski et al. (2016)

e.g. Pavloovski et al. (2017)

Depending on mass ratio:
van den Heuvel et al. (2017)

This pathway could 
potentially dominate!
Neijssel et al. (2019), 
Bavera et al. (2020),
Olejak et al. (2021)

And there are important 
concerns regarding CE 
evolution to form BBHs

(eg, Klencki et al 
2020,2021)

,
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Hardening through mass transfer

Credit: ALMA (ESO/NAOJ/NRAO)/K. Blundell (University of 
Oxford, UK), R. Laing, S. Lee & A. Richards, ApJ Letters.

Blundell et al. (2018)
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Detailed simulations of the OB+BH phase
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Detailed simulations of the OB+BH phase

Paxton et al. (2015)

Marchant, Pappas
et al. (2021)
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Binary model outcomes

No interaction

Interaction at ZAMS

Interaction after MS

Interaction with 
convective envelopeIn

sta
b
ility

 b
o
u
n
d
a
ry

Is the boundary at 
low enough black 

hole mass?

Which systems survive 
CE evolution?
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Binary model outcomes

Instabilit
y boundary

Common 
envelope 
evolution

Stable MT,
wide BBH

Stable MT,
merging BBH
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Outer Lagrangian point overflow

L3 overflow

L2 overflow

Extension of Kolb & 
Ritter mass transfer 

prescription to account 
for overflow of outer L. 

points

Typical fraction of 10% 
ejected through outer 

L. points, systems 
remain stable!
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Binary model outcomes
Gallegos-Garcia

et al. (2021)

Pop-synth significantly 
overestimates CE 

contribution.

Fabry et al. (2021)

Impact of tidal deformation 
on stellar structure and 

evolution. Possible impact in 
MT stability.

Picco et al. (in preparation)

Stable MT potentially 
important to form NS+NS 
and WD+WD GW sources
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What are the conditions 
for a BH+OB star to be X-

ray active?

Drop in luminosity 
expected for wide 

binaries that don't form 
disks.

(eg. Sen et al 2021)
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EM taking back the stellar BH crown?

Janssens et al. 2022

Possible identification 
of more than a hundred 
OB+BH systems by Gaia 

in DR3
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Thanks for your attention!
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