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- ~ 90 BH-BHSs have been discovered so far. 4

» The origin 1s an open question.
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GW190521: Pair instability mass gap
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- “Mass reversal” (Olejak et al. 2021; Mould et al.

GW190412: Asymmetric merger
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Binary population synthems

- BSEEMP: https://github.com/atrtnkw/bseemp O O @
- Metallicity: O — 1Z, (Tanikawa et al. 2020, MNRAS, 495, 4@ M - - o _
4170; 2021, MNRAS, 505, 2170) O O R w R
0.00 44.95 0. 6.01 O N/A N/A
- Stellar wind mass loss (Belczynski et al. 2010) SReHe MBI
» Core-collapse supernova model (Fryer et al. 2012) with PISN O O . O
model (Belczynski et al. 2020) s S
- BH natal kick model (Hobbs et al. 2005; Fryer et al. 2012) o O O o o [] C
- Binary evolution model (Hurley et al. 2002) with correction | MS1012M NS, 1003 M PS5 1
of tidal interaction model (Kinugawa et al. 2020) e T B T
. 0.00 19440  0.70 4.12 O
+ IMF: Metal-rich (Kroupa 2001), Metal-poor (Susa et al. l O O
2014; Hirano et al. 2014; Chon et al. 2021) |
+ Binary initial conditions (Sana et al. 2012) O , ,
» Pop I/II star formation history (Harikane et al. 2022), Pop 111 - -
star formation history (Skinner, Wise 2020) °

Visualization tool of BSEEMP (to be published...)


https://github.com/atrtnkw/bseemp

Formation of GW190512-like events

Little wind mass loss

Little mass transfer mass loss
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GW190412-like event rate
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Formation of GW190412-like events

Tidal spin-up

Spin tilt by natal kick

No angular momentum loss
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Summary

- Isolated binary stars seem difficult to explain the presence of peculiar events:

GW190521 and GW190412.

+  We show that Pop III binary stars can form these peculiar events.

» Pop III stars do not lose their mass nor spin angular momentum through

stellar winds and mass transfer.
» No mass loss = GW190521-likes (Pair 1nstability mass gap events)

»  No spin angular momentum loss = GW190412-likes (Asymmetric
merger events)



