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Perturbation profiles

Radial profile

around a random point?
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High peaks: primordial black holes

• Dark matter

• GW source

From compaction function:

3



Non-linear perturbations



Stochastic inflation
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Divide field in two:



Stochastic inflation
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Coarse-graining scale:

Separate universe Linear perturbations

Divide field in two:



Drifting modes: stochasticity
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Linear,
sub-Hubble



Drifting modes: stochasticity
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Drifting modes: stochasticity
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Coarse-graining exit:
Stochastic kick



Stochastic inflation

1 0

e-folds as time variable

We use the constant-roll approximation



Curvature profiles
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Initial X

Final X

Switch noise off

stochastic

evolution

classical

evolution

Final coarse-graining scale 

final



Delta N formalism
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Delta N formalism
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Vary coarse-graining scale for same patch



Delta N formalism
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Vary coarse-graining scale for same patch

Obtain:



Example PBH model
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Raatikainen:2025gpd
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Stochastic inflation provides

radial curvature profiles

Curvature profiles

give compaction function

Profiles very spiky:

effect on PBH statistics?

SUMMARY
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Inflection point models
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Inflection point models
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PBHs

CMB


	Slide 1: Curvature profiles from stochastic inflation
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

