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Primordial Black Holes as Dark Matter

Adapted from Inomata and Nakama (2019)

Pζmax ≃ 10−1.5 at ∼ 30 − 35 e-folds after the pivot scale exits
the horizon.
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Homogeneous Dynamics of RMI
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The Plan
1. Find models consistent with CMB observations;
2. Find parameters for PBHs
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where (Akrami+ (2020))

As = 3.044

ns = 0.9587 ± 0.0056

αs = 0.013 ± 0.012

βs = 0.022 ± 0.012

and (Ade+ (2021))

r < 0.036
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Newtonian gauge:

ds2 = − (1 + 2Φ) dt2 + a2 (t) (1 + 2Φ) δijdx idx j
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Curvature and isocurvature perturbations:
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Conclusions

• Running-mass-inflation naturally gives a large running of the
spectrum ⇒ PBHs

• Non-perturbative processes at SBP provide:
• grateful exit
• the viable spectrum for PBH formation

• To do:
• Non-gaussianity
• Gravitational waves





Bounds on PBHs

• red: evaporation (γ rays)
• magenta: lensing
• green: dynamical effects
• black: gravitational waves

• light blue: accretion
• orange: CMB distortions
• dark blue: large-scale structure
• grey: background effects


