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Years after the Big Bang
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Assume a Hubble parameter H,
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Dark Matter Spike
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Abstract

Black hole dynamics suggests that dark matter would redistribute near a supermassive black hole (SMBH) to form
a density spike. However, no direct evidence of a dark matter density spike around an SMBH has been identified.
In this Letter, we present the first robust evidence showing a dark matter density spike around an SMBH. We
revisit the data of the well-known SMBH binary OJ 287 and show that the inclusion of the dynamical friction due
to a dark matter density spike around the SMBH can satisfactorily account for the observed orbital decay rate. The
derived spike index = 2.35 170033 gives an excellent agreement with the value jy,, = 2.333 predicted by the
benchmark model assuming an adiabatically growing SMBH. This provides a sgpeflg verification of the canonical
theory suggested two decades ago modeling the gravitational interaction n collisionless dark matter and

SMBHs.




How about primordial black holes in DM spike?



How about primordial black holes in DM spike?
PBH merger rate would be enhanced!



Early PBH Binary
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PBH Merger Rate in DM Spike
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PBH Merger Rate Evolution
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PBH Mass Impact
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Halo Impact
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Astrophysical BH Impact o ouspike
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DM Spike Evolution

Two-body relaxation Loss-cone refilling
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Two-Body Relaxation
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Loss-Cone Refilling
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PBH Mergers as a Cosmological Probe

Background level:
Probe Hubble expansion rate
via early PBH binaries
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PBH Mergers as a Cosmological Probe
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