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Perturbation profiles

Radial protile
around a random point?




High peaks: primordial black holes

== e Dark matter
e GW source

From compaction function:

Cr) = 2% = 20— L+



Non-linear perturbations



Stochastic inflation

Divide field in two:

¢tot — ¢ T 5¢



Stochastic inflation

Divide field in two:
¢tot — gb + 5¢
/ 0\

dks ik dkB k-2

Separate universe Linear perturbations

Coarse-graining scale: k =k, = caH



Drifting modes: stochasticity

Linear,
sub-Hubble

k> aH




Drifting modes: stochasticity




Drifting modes: stochasticity

k=calH <€ aH

Coarse-graining exit:
Stochastic kick




Stochastic inflation

. AR WAV SR 10
p=T+&, T= (3 271‘)(7T| V((b))—l—gﬂ

e-folds as time variable

Ex(N)&y(N)) = Pxy (N, ks )6(N — N)

We use the constant-roll approximation
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Curvature profiles



Initial ¢

stochastic
evolution

Switch n:oise off

classical
evolution

Fina:l 0,

Final coarse-gramning scale
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AN = Nep, — (Neg)

3
= Caul) = [ o™ 0k

Vary coarse-graining scale tor same patch
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ANcp = Nep, — (Neg)

d? -
= ko) = [ i Goe ™ (k ~ )

Vary coarse-graining scale tor same patch

. m 1 die - [°° dk d(<j sin(kr)
Obtain: ¢ = \/;k3d1nk => () /0 E dink kr
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Example PBH model



Raatikainen:2025gpd
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Raatikainen:2025gpd

0.4

smooth fit | 0.2

10.0

0.4r
5(7)
0.2+ smooth fit
0.0 et opyie=] ‘A\W'
-0.2+
: mean
- === (Gauss mean
-04+
10~4 102 1 102
kpeak r

102

|04

108

19



: . . - | - . :
10} {1
| J10-3
0.1 {107
102 j107P
1[}-35 11072
1041 1107
05| Y e
T B D S T D ;-................L.........":.":...Tl-gmrsj
00 01 02 03 04 05 06 00 01 02 03 04 05 06
— P(C) -== P(Cr) " P(Cumoothit) — P(C) === P(Cmean) =" P(CGauss mean)
— P(C) === P(Cr) ***** PCunootfit) —— P(C) === P(Cumean) """ P(CGauss mean)

20



é’max

0.2 0.4 0.6 0.8
'!"'1"'g"';"'_P(xsy)

; 50
] 5
CE 0.5
0.05
o1l ] 0.005

1 L 104

] g
1 Lo 402 1©
N B .%0_1

21

max
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Critical scaling

Transfer function

Transfer function
with critical scaling
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P(Cmax)
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Stochastic mntlation provides
radial curvature protiles

Curvature protiles
give compaction function

Profiles very spiky:
effect on PBH statistics?
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