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The perturbative STH picture
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Yχ ≡ nχ

nγ

mχ/T ∼ 1 Γann ∼ H

O(1)

≪ 1

Freeze-out:

• Thermal equilibrium

• Thermal production

• Yχ ←→ ⟨σv⟩ann

• IR dominated
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The non-perturbative picture

particle productionbackground dynamics curvature fluctuations
⟨χk1χk2 · · · ⟩ ⟨ζk1ζk2 · · · ⟩

π̈k + [3H +Od]πk +
k 2

a2 πk = Os (⟨χχ · · · ⟩k)

• Formation of non-linear structures

• Trapped inflation L ⊃
∑

i g2(ϕ− ϕ0i)
2χ2

i

• Warm inflation δϕ̈k =
√

2ΓTa−3/2ξk + · · ·

• Stochastic inflation
dϕ
dN = − V′

3H2 +
H
2π ξN

• · · ·
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• Observational challenges
- Direct detection in particle and non-particle DM models

- In FIMP scenarios, how to break the degeneracy? (ΩDM)

• Computational challenges
- Toy models vs. UV completions

- Parametrize the CMB - DM connection

• Insights from people from first part of symposium
- Modified gravity?


