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Primordial perturbations

Cosmic inflation: quantum fluctuations

Later: strongest collapse into black holes
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Stochastic inflation

Inflaton field:

Patched together at the coarse-graining scale

Coarse-grained:
FLRW

Short-wavelength:
linear perturbation theory



Linear,
sub-Hubble





Coarse-graining exit:
Stochastic kick



Stochastic inflation



Stochastic inflation



Classical velocity small



Stochastic noise
important

Classical velocity small



Background:
Ultra-slow-roll phase



Background:
Ultra-slow-roll phase

Perturbations:
Super-Hubble growth



Background:
Dual constant-roll phase



Perturbations:
Frozen

Amplified modes exit

Background:
Dual constant-roll phase



Equations simplify in dual constant-roll phase

Adiabatic perturbations:

motion along classical trajectory only

Noise independent of background stochasticity:

pre-compute power spectrum



Simplified stochastic equation:



Simplified stochastic equation:



distribution



distribution



distribution



[Tomberg, 2304.10903] 



[Tomberg, 2304.10903] 



Black = Constant-roll approximation
Dashed = Gaussian fit
Blue = numerical computation
Red = numerical extrapolation

[Tomberg, 2304.10903] 



Sneak peek: compaction function



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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