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Masses in the Stellar Graveyard
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Compactbinaries: formation channels
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Black hole populations: mass distribution
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Black hole populations: merger rate evolution
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Black holes in the lower mass gap
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Black holes in the lower mass gap
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Black holes in the lower mass gap
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Black holes in the lower mass gap
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Solar Masses
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Black holes in the upper mass gap
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Black holes in the upper mass gap

Stellar evolution theory predicts a gap caused by the pair instability

GW190521: evidence for dynamical channel formation?
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The hink between stellar-mass and massive black holes?
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The hink between stellar-mass and massive black holes?
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Electromagnetic counterparts for intermediate black hole mergers?

Optical counterpart to GW190521:
J124942.3+344929 ? [Graham+2020]
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Binary neutron stars: multi-messenger observations!
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~ Connection between BNS merger and short gamma
ray bursts (GRB)

~ Kilonova: synthesis of heavy elements

- GRB: jet structure

~ ldentification of host galaxy

[Abbott et al. 2017, ApdJ Letters, 848, 2]
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Binary neutron stars: masses
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Probability density
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Binary neutron stars: masses
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[Abbott et al. 2020, Astrophys. J. Lett. 892, L3]

How do binary neutron stars form?

[Zhu & Ashton 2020]
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Neutron star-black hole: mixed binaries
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Cumulative detection rate (events / year)
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Third generation detectors: Einstein Telescope and Cosmic Explorer
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Third generation detectors: Einstein Telescope and Cosmic Explorer
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Third generation detectors: Einstein Telescope and Cosmic Explorer
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Third generation detectors: Einstein Telescope and Cosmic Explorer

[Ronchini+2022]
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Third generation detectors: Einstein Telescope and Cosmic Explorer

105 events per year!
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Third generation detectors: Einstein Telescope and Cosmic Explorer

Characteristic strain \/fh(f) at 10 Hz (Hz~/?)
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Third generation detectors: Einstein Telescope and Cosmic Explorer
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Some open questions: compact object binaries and stellar evolution

~ How do massive stars end their lives?

- How do massive stellar binaries evolve?

~ What are the seeds of (super-)massive
black holes?

- Do black hole binaries form via the
dynamical channel?

~ What is the equation of state of neutron
stars?

~ Do primordial black holes exist?

~ Do Galactic and extragalactic neutron
stars form in the same way?

~ Do the properties of binary compact

objects evolve with redshift?
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Remmnants of massive single stars
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