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Primordial tensor perturbations (GW)
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Primordial Black Hole

General motivation

e Dark Matter 1071% < MIM, 5 107"
e Binary Black Holes (LIGO/Virgo) 10' S M/Mg 5 10°
e Supermassive Black Holes, etc. 10* S MIM < 10°

(1 Mg =2.0x 10 kg)
Production mechanism

* Phase transition (topological defects, soft EoS)
* Enhanced curvature perturbations, etc.

Change of the mass

e Accretion
* Mergers

3
* Hawking radiation TBH ~ TUniverse X < 1015g>
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The PBH scenario & GWs

Several GW sources

associated to the PBH-dominating scenario

1. SIGWSs associated to PBH formation
V4 ﬂ/ 3
¢/t

2. GWs from Hawking radiation

3. GWs from mergers of binary PBHs
)
Le

4. SIGWs right after PBH evaporation
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This makes the source term constant.

4
m+ m) Iy hi(n) =4Sk(n)  Constant metric distortion
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GWs from Poltergeist mechanism
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Prospective constraints
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Summary

GWs are induced from the curvature perturbations right after
the PBH evaporation in the PBH-dominating scenario.

-®

mechanism for gravitational wave production Sound waves
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The resultant GWSs can be so strong that DECIGO/BBO/LISA
may detect them if the PBH mass function is narrow (~1%).



Conclusion

@ o rgel ST s useful to constrain NeYV Physics that
mechanism for gravitational wave production trlggers d SUdden reheatlng transrtlon

We have derived a qualitatively new independent
prospective constraint on the formation probability of PBHs.
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DISCUSSION

e Narrow width of PBH mass:
 Narrow parametric resonance?
e Refined criterion for the PBH formation.

o Effects of binary PBH merger?
e Effects of spin width?

e Compatibility with particle cosmology:
e Massive DM is overproduced. Axion(-like) DM?

 |eptogenesis possible in several ways.



Outline of calculations

We are interested in the strength of the scalar-induced gravitational waves (SIGWSs).

Prot(M) 24 \ Z'(n)

Qaw(, k) = Py, k)

This is given by an integral of the square of the scalar power spectrum.
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This encodes the information of time evolution of the scalar perturbations.

Strateqgy

1. Calculate scalar perturbations in the synchronous gauge,
in which the PBH decay rate is spatially uniform.
We utilize the formalism for decaying dark matter.

2. Translate the results into the Newtonian gauge, which is
conventionally adopted in the SIGW calculation.
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Scalar perturbations

Perturbation variables
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Scalar perturbations

Perturbation variables
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