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Carr, B., Kohri, K., Sendouda, Y. and Yokoyama, J.I. (2021)

Primordial Black Hole as Dark Matter



Primordial? Astrophysical?



Intrinsic Property
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Formation History

Redshift   Environment   SGWB
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Single Event

GW190425 GW190814 GW231123



El Bouhaddouti, M. and Cholis, I. (2025)Sasaki, M., Suyama, T., Tanaka, T. and Yokoyama, S. (2016)

Statistic Information



Looking into the future! 



Gong, Y., Luo, J. and Wang, B. (2021)

Ground-Based GW Detectors Space-Based GW Detectors

Gossan, S.E., Hall, E.D. and Nissanke, S.M. (2022)

Future Perspective
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Future Perspective

Moore, C.J., Cole, R.H. and Berry, C.P. (2014)
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Mass Distribution

Wang, X., Zhang, Y.L., Kimura, R. and Yamaguchi, M. (2023)



Spin Distribution

Sasaki, M., Suyama, T., Tanaka, T. and Yokoyama, S. (2018) Tong, H., Galaudage, S. and Thrane, E. (2022)



Astrophysical BH
𝑧 < 𝒪(10)

Primordial Black Hole
𝑧 < 𝑧0

Ding, Q. (2021)

Redshift



Choi, H.G., Jung, S., Lu, P. and Takhistov, V. (2024)

Environment



LISA Cosmology Working Group. (2025) Liu, T., Ren, J. and Zhang, C. (2024)

Stochastic Gravitational Wave Background



What’s next? 
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Step into Gravitational Wave Cosmology!
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Reconstruct PBH Mass Function
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PBH Mergers as a Probe of Hubble Parameter
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DM spike

NFW



Dark Matter Spike

Fokker-Planck Equation



PBH Merger Rate in DM Spike

PBH merger rate in one spike SMBH number density distribution



PBH Merger Rate in DM Spike

ShapeAmplitude



PBH Merger Rate Evolution
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PBH Mass Impact



DM Halo Formation History
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Background level:
Probe Hubble expansion rate
via early PBH binaries

First order level:
Probe structure formation
via late PBH binaries



Image Credit: NAOJ

Background level:
Probe Hubble expansion rate
via early PBH binaries

First order level:
Probe structure formation
via late PBH binariesThank You!


