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Stochastic effects in uphill inflation

Stochastic effects in uphill inflation
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Yokoyama (1998), Karam et al (2023)
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Stochastic effects in uphill inflation

Stochastic inflation and stochastic-δN formalism

Stochastic inflation

Effective field theory of the IR
part of the inflaton

Captures quantum features at
large scale

Stochastic equations instead of
operator equations

δN formalism

Relates curvature perturbation
to the amount of expansion

Stochastic version considers the
expansion as stochastic

Relates observables to
first-passage time statistics

P (ζR) =

∫
dx∗dy∗PBW [x∗, y∗|NBW(R)]

× PFPTxin,yin→x∗,y∗ [ζR − ⟨N⟩ (x∗, y∗) + ⟨N⟩ (xin, yin)]

βf (M) =

∫ ∞

ζc

P (ζR) dζR

∫ ∞

NBW(R)
PFPT(N

∣∣zin)dN
Tada, Vennin (2022)
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Stochastic-δN formalism in uphill inflation
Phase space analysis
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Stochastic-δN formalism in uphill inflation
First-passage time
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Stochastic effects in uphill inflation

PBH abundance and phenomenology
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Fine tuning of the model
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Classical result

Stochastic result

−0.109 −0.078 −0.051 −0.026 0 0.027 0.053 0.078 0.103
xin

−0.6 −0.4 −0.2 0.0 0.2 0.4 0.6

φ
MPl

−2

−1

0

1

2

π
M

P
l

z

y

end of inflation

de Sitter approximation

50 100 200 400 600

M(g)

0.005

0.010

0.015

0.020

0.025

0.030

β
f

numerical simulation with zin = 0

numerical simulation with zin = zend

100

numerical simulation with zin = zend

10

0.2 0.4 0.6 0.8 1 1.2 1.4
NBW

Vadim Briaud (LPENS) Uphill inflation June 19, 2024 7 / 8



Stochastic effects in uphill inflation

Conclusion

A new regime where all three terms in Klein-Gordon are of the same
order, where analytical solutions can be found (extension to a generic
CR scenario made by Eemeli).

Using the stochastic-δN formalism, we have computed the abundance
of PBHs.

Our model does not need that much fine tuning.

At the technical level :

We have used an approximation on the boundary conditions which
may be broadly used to get analytical results.

We have described a simple numerical procedure to compute the
curvature perturbation in stochastic inflation.
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