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How do we get to close binary black-holes?
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e Common envelope: mass exchange/loss + friction
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IS COMMON ENVELOPE EJECTED?

We use 1D models [MESA] and Hurley et al. (2000) fes Nno
equations for population estimates [StarTrack (Belczynski+
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How our models tackle the problem of the HD-limit?
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e 100% artefact
Here there should be Wolf-Rayet stars
already

e Many population synthesis models work
this way
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What we get from stellar
evolution?
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1D models are unfortunately used as blackboxes

e Usually outdated models for stellar exteriors — STELLAR WINDS

e Many don't want to do rotating stars

What we brought

l

e Updated self-consistent stellar winds prescriptions in MESA
(implementation in StarTrack in progress)

e More accurate prescription for internal transport of chemical elements
and angular momentum




RESULT #1

At Z_ almost all BH progenitors =

evolve into helium stars first

~J
~

O

5.5

5.0

4.5 -

4.0

5.5

T I
5.0 4.5

Iog(Teff[K])

4.0

I10Rg ____ 100 Rg

3.5

10
20
30
40
60
80
100
150
180
200
250
300



RESULT #2

At Z_we predict the
BH mass to grow
monotonically with
the initial mass of
the progenitor
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Our MESA models
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During last year

5 months research ESO Garching

TALKS PAPERS - First Author
e Kavli IPMU, Tokyo e The role of stellar expansion on the formation of
gravitational wave sources, 2023MNRAS.525..706R

e Max Planck Institute for Astrophysics

e Onthe maximum black hole mass at solar metallicity
°© EAS2023 (submitted to ApJL)
e KU Leuven submitted o Ap
e ESO(x2)

PAPERS - Second author: 4 in progress
POSTERS OTHERS

e Reviewer for MNRAS and A&A

e ESO

e Teaching assistant at MESA summer school
e Orbyts project for high schools



RESULT #3

General

ly at high metallicities wind-driven mass loss trumps internal mixing for M,
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