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Introduction Expected GW amplitude from simulations

NANOGrav 15-yr  Agazie, Anumarlapudi, et al. (2023)
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s an additional SMBH formation channel needed ?
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Primordial Black Holes (PBHs) grow via accretion

Primordial black hole (PBH): BHs formed from the gravitational
collapse of large density fluctuations
in the early universe when they re-enter the horizon
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Constraints on the accretion scenario from the global 21cm observation

PBH accretion is constrained by 21cm observations Kohri, Sekiguchi, Wang (2022)
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GW energy density spectrum from binaries including PBH seed

GW energy density spectrum
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BH mass function including PBH seed

Mikage U. Kobayashi, Kazunori Kohri arXiv:2511.04210
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Result
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Conclusion & Summary

- The GW amplitude observed by NANOGrav 15-yr is larger than predicted by
simulations based on a semi-analytic galaxy formation model.

- We consider gas accretion onto PBHs as an additional SMBH formation channel.
- SMBHs with 10°M can form by z ~ 7 without violating global 21cm constraints.

- PBHs in the allowed parameter space can explain the NANOGrav 15-yr GW
amplitude.
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