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Primordial Black Holes as Dark Matter
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Pemax =~ 1071° at ~ 30 — 35 e-folds after the pivot scale exits
the horizon.
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Running-Mass Inflation
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Homogeneous Dynamics of RMI
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Graceful Exit
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Tachyonic Trap
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L= —0,60"$ — 8,x0"x — ~g2(x2) (6 — dmep) + Ve

2
¢:¢.:Ct — $+g2nX% ~ 0
\0%&
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Dimopoulos+ (2019), Karciauskas+ (2022)

1 1
L= —0u00"¢ — 0ux"x — 58°%° (¢ — dsmp)” — N (i — )"+ Ve

—Kk22f2
ngp =e" &

2
i L= —k2+AF2
Estimate: n = exp=7AC L/
1
o

k=0.000 VAF
= —— Semi-analytic, k=0
w2=0

3 b ]
time



Running-Mass-Inflation



Running-Mass-Inflation

Vig,x) = V (¢)—%m2x2 + il (6- 0+

2




Running-Mass-Inflation

Vig,x) = V (¢)—%m2x2 + il (6- 0+

2




Running-Mass-Inflation

Vig,x) = V (¢)—%m2x2 + il (6- 0+

2




The Plan

1. Find models consistent with CMB observations;
2. Find parameters for PBHs
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CMB Constraints
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Perturbations
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Perturbations
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Perturbations
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Perturbations
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Perturbations
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Perturbations
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Perturbations
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Simulation Results
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Scale and Duration of Inflation
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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
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red: evaporation (7 rays) light blue: accretion

magenta: lensing orange: CMB distortions

green: dynamical effects dark blue: large-scale structure

black: gravitational waves grey: background effects



