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Primordial Black Holes (PBHs)
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• Production mechanisms: Inflation, 
FOPT, Domain Walls, …


• Dominate the early universe for initial 
abundance  : 
 
→ Early matter domination


• Evaporate through Hawking Radiation: 
 

with    

 
→ Reheat the universe domination
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• Assumption: Monochromatic distribution


• Superhorizon gravitational collapse: 
1)  + 

2) Press-Schechter formalism 

•  depend on curvature power 
spectrum

M(δm) = κMk(δm − δc)γ

c1, c2

Monochromatic — Extended
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Scalar Perturbations

Combine:


1. Transfer Function  


2. Suppression factor  

𝒯(k)

S(k)
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Suppression factor
Suppression factor: 

• Universal for different 


• Good agreement numerical and 
analytical treatment: 
 

 
Previously: 


β
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GW Signal
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GW Signal
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Parameter Scan
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evaporating”



Parameter Scan
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Parameter Scan
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Appendix
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Scalar Perturbations



• Combine 
1) Transfer Function  
2) Suppression factor  


• Suppression factor: 
 

    and   


• Gauge: Synchronous

ΩGW ∝ Φ4
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In the resonant case, one can treat  as a delta distribution and 
reduce the double integral to a one-dimensional one for .
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