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Hierarchy problem

m2
φ,eff = m2

φ − y2

8π2 M2
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Relaxation model. Potential.

V (φ, h) = λh4 + (−M2 + gφ)h2 + gM2φ+ Λ4 cos(φ/f )

h(φ) =
{ √

M2−gφ
2λ , φ < M2

g := φc
0 otherwise.

, Λ4 = µ3h
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Relaxation model. Constraints.

Friedmann equation: φ̈+ 3HI φ̇+ V ′
φ = 0

Vacuum energy: ρinf & ρφ =⇒ HI &
M2

Mpl

Slow-roll: (φ̇)2

2 � ρφ =⇒

{
g � HI
g � H2

I
Mpl
M2

Classical rolling: HI . (gM2)1/3

Stop at: v ∼ gM2f
µ3
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Relaxation model. Dynamics.
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Double Scanner Mechanism.

∼ |H| → ∼ |H|2

∼ εgΛ3φ cos(φ/f )
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Double Scanner Mechanism. Potential.

V (φ, σ,H) = Λ4(
gφ
Λ

+
gσσ
Λ

)−Λ2(α− gφ
Λ

)|H|2+A(φ, σ,H) cos(φ/f )

A(φ, σ,H) = εΛ4
(
β + cφ

gφ
Λ

− cσ
gσσ
Λ

+
|H|2

Λ2

)

H2(φ) =

 Λ2
(
α− gφ

Λ
)
)

2λ , φ > Λ
g α

0 otherwise.
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Double Scanner Mechanism. Potential.
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Double Scanner Mechanism. Dynamics.
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Double Scanner Mechanism. Dynamics.
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Double Scanner Mechanism. Movie.
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Superradiance.
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Superradiance. Dynamics.

Superradiance: dN
dt = ΓsrN Annihilation: dN

dt = −ΓaN2
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Superradiance. BH distribution.

P(M) = M−1
0 e(Mmin−M)/M0
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Superradiance. BH distribution with axions.
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Conclusions.
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