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Predictions for double neutron stars

 Based on population synthesis calculations

 Very weak metallicity dependence of merger
rates

cf. Hurley+2002; Belczynski+2008; Izzard+2004,2006; Stevenson+2017; Vigna-Gomez+2018; Spera+2019;
Breivik+2019
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Credit: ESO/M. Kornmesser, /S.E. de Mink
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Stars stripped In binaries

Tauris+2017
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cf. Nomoto+1984; Dewi&Pols 2001, 2002; Yoon+2010; 2017; Bersten+2011; Li+2011; Eldridge+2013; Moriya+2014;
Shivvers+2017; Arcavi+2017; Tauris +2017; Dessart+2018
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Progenitor evolution
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cf. Kippenhahn & Weigert 1967; Habets+1986; Dewi&Pols 2001, 2002; Yoon+2010, 2015, 2017, 2018; Bersten+2011;
Eldridge+2013; Gotberg+2017, 2018; Gilkis+2019
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Progenitor evolution
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Progenitor evolution
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Grid of stripped stars: solar metallicity
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cf. Kippenhahn & Weigert 1967; Habets+1986; Dewi&Pols 2001, 2002; Yoon+2010, 2015, 2017, 2018; Bersten+2011;
Eldridge+2013; Gotberg+2017, 2018; Gilkis+2019
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Grid of stripped stars: lower metallicity
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cf. Kippenhahn & Weigert 1967; Habets+1986; Dewi&Pols 2001, 2002; Yoon+2010, 2015, 2017, 2018; Bersten+2011;
Eldridge+2013; Gotberg+2017, 2018; Gilkis+2019
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Late radius evolution
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Implications for GWs progenitors

Tauris+2017
.+ Py NS +
l He-star
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cf. Tauris+2015, 2017; Andrews+2015; Eldridge+2016, 2017; Vigna-Gomez+2018
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Maximum radius
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Maximum radius
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10° 5
&% 102‘E
23
7]
=
s
<
—
< 10! 4
- ;
>
Hurley+2000
Pols+1995
10V
‘ Z =0.0142

Final mass [M)]

Bonn 2020 E. Laplace - Life and death of stars stripped in binaries



Maximum radius
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Implications for GW progenitors

How many more j/
interacting systems?

-

e

AtZ — 2 to 3 times more
AtZ - 10 to 20 times more

Assuming a distribution flat in log P_

Bonn 2020 E. Laplace - Life and death of stars stripped in binaries



Effect of the orbital period
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Effect of the orbital period
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Effect of the orbital period
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Effect of the orbital period
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Effect of winds

Radius/Rg
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Conclusion

» Stars stripped in binaries can swell
up to giant sizes, depending on
how much hydrogen they retain.

« Commonly employed prescriptions
for population synthesis models
vastly underestimate the number i
of systems that will interact again,
especially at low metallicity.
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 Our findings are robust against
variations of the wind mass loss
and of the orbital period.

* This has potential implications for
the metallicity dependence of DNS
mergers.
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