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SR ends:
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Ultra-slow-roll (USR):
eo < —6 (const.)




Constant-roll (CR):
eo > 0 (const.)
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Stochastic inflation

Inflaton field: ¢ + do

Coarse-grained: Short-wavelength:
FLRW linear perturbation theory

Patched together at the coarse-graining scale k = k, = caH



Linear,
sub-Hubble

k> aH
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k=ocaH < aH

Coarse-graining exit:
Stochastic kick



Stochastic inflation
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Noise: beyond de Sitter approximation, |0¢y_ |2 o%3

Turn stochastic kicks off at fixed N, giving the PBH scale
(slightly different from FPT)

Collect statistics: a million CPU hours
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Stochastic constant-roll inflation momvers, 2304 10903

Power spectrum peak modes:
Hubble exit (k = aH ) during USR (€2 < —6, const.)
Coarse-graining (k = caH ) later, in CR (e2 > 0, const. )

Allows simplifications



Motion constrained to one dimension

Curvature perturbations squeezed:
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Motion constrained to one dimension

Curvature perturbations squeezed:

Yol
571' . 5(,35 a
0Py,
Curvature perturbations frozen:
Joy: op, 7w 1

Ry =

= const. = = — = —¢€9
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Motion constrained to one dimension

Curvature perturbations squeezed:

Yol
fﬂ' . fqzb a
0Py,
Curvature perturbations frozen:
Joy: Yol 1
R = — const. = B = = _
$ T V2a Son 0 2
System moves on classical background trajectory (like in SR):
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Simple perturbation evolution

Perturbation evolution independent of stochasticity:
€

S, = =0
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Pre-compute perturbations:
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Simple classical evolution

O = 27T | ¢50=(1—€%2N)¢50;
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Field linear in drift



Simplified stochastic equation:
d¢ = 7dN + £,dN



Simplified stochastic equation:
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Simplified stochastic equation:

do = (¢5 ¢o)dN + 2 ¢50€ N\ /Pr(ks)dN én
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AN distribution
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AN distribution
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production

0% =1.616,
€5 = 0.1769

/ Tail

unreliable
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Unreliable tail

In the tail, the field approaches end of classical trajectory
2 £2 N
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Analysis breaks down (field out of CR), when
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Black hole statistics

Beyond collapse threshold in R : compaction function

Stochastic trajectories give detailed knowledge
of perturbation profile

Correlations between different scales? Clustering?



Caietal, 1712.09998]
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Comparison to non-stochastic AN siseticea, 210507210

[Pietal, 2211.13932]

Same result without stochasticity:
* Compute “total field perturbation” A¢
* Convertto AN using classical background eom

“One initial kick”

Works in constant-roll due to linearity of background eom



Conclusions

Stochastic inflation introduces non-Gaussian corrections to
PBH statistics

Constant-roll inflation is at the heart of PBH inflation models




[Karam et al, 2205.13540]
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