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What we know ...
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SOLVING PERTURBATIONS

Cosmological perturbation theory

ds? = a*(n) [(1 + 2¥)dn? — (1 — 20)0;; dx' dx/ + h dx' dx/
In Newtonian gauge and with out anisotropic stress (® = — V)

At 1st order In PT: no scalar-tensor mixing
At 2nd order in PT. SIGWs
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@hocq)él

OSC

Combine:

1. Transfer function & (k):
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2. Suppression factor &' (k)
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Effects decouple
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SUPERHORIZON COLLAPSE

So far;

1. Assumes monochromatic'.2:3 or
(narrow) log-normal’ mass distribution

[— Monochromatic]

2. Fast reheating
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1Poltergeist mechanism: Inomata et al. (2020)
2Domenech et. al (2021)
3Domenech and Trankle (2025)
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SUPERHORIZON COLLAPSE

* Superhorizon gravitational collapse:

. [—a=01 1. Critical scaling’
| | M(5,) = kM,(5,, — 8.)"

2. Press-Schechter formalism?

dfPBH o M1V p—ci(MI(M))

dlog M
ot Lo ... 1. ..\ ... = c,Cydependon curvature power
0= 107 1 10 10" spectrum. Instead:
k/k,
d
e x MM, — M)
dlog M

1Choptuik (1993)
2 Press and Schechter (1974)
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* Superhorizon gravitational collapse:

1. Critical scaling’
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SUPERHORIZON COLLAPSE

= (P) = me<M>fPBH<M>d log M

0, = (P = Ipr(M Veu(M)d log M

= (Tha) = | TDR MM log M
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SUPPRESSION FACTOR

Suppression factor: &, x ® =« $*(k)
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SUPPRESSION FACTOR
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IMPLICATIONS FOR PBH

PBH lifetime .y, [8]
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IMPLICATIONS FOR PBH

PBH lifetime .y, [8]
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Monochromatic Choptuik Scaling
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BACK-UP

Cosmological perturbation theory

ds? = a*(n) [(1 + 2¥)dn? — (1 — 20)0;; dx' dx/ + h dx’ de]

In Newtonian gauge and with out anisotropic stress (® = — V)
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BACK-UP
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In the resonant case, one can treat Ci(|1 — c¢,(u + v)x..,/2|)* as a delta distribution and
reduce the double integral to a one-dimensional one for s = u — v.
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PBH lifetime .y, [8]
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BACK-UP
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BACK-UP

Comoving scale k [Mpc™']
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