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End-to-End High Mass Binary Evolution:
Classical Scenario

NS +
He-star

ZAMS

l
ll
1
|

| RLO
SN \\éé
=05 Q
I\ | Ultra-
<\o\\C)/\ stripped
! BN\ SN
« L0 |
e Q, 17 recycled +
l » 4 young NS
avxe e DNS
¢ N N merger

Tauris et al. (2017) @ BH



End-to-End High Mass Binary Evolution:
Classical Scenario

OZAMSO l
o- |9
| .o NS+ ><
l

He-star

|
!

1
|

He-star © O
| RLO
N —oZ O
//\\\ (\\\ Ult.ra-
O __ stripped
} BN SN
X v N O
e Q. .f7 recycled +
l » 4 young NS
amxe el DNS
¢ N N merger

Tauris et al. (2017) @ BH



Population synthesis basics

Initial
Distributions

Observational
Biases [ Error

l
{}_iobs }




Population synthesis goals

Model selection
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dart_board Paradigm
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Bayesian analysis of GW150914 formation
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Bayesian analysis of GW150914 formation
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Improving the Black Box
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Improving the Black Box

Traditional methods assume:

Stars in binaries look like single stars




POSYDON is a new framework for binary population
synthesis studies that uses detailed stellar structure and
binary evolution simulations (Fragos et al. 2022; under review).
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Grid
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Classification

POSYDON Grids
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POSYDON Grids

Interpolation

qg=0.7

g = 0.3
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psy-cris: Active Learning for Grid Sampling
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BH-BH Mergers

First POSYDON Results

Bavera et al. (2020)
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Example System Evolution
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