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1. UV freeze-in The case

for FIMP dark matter

No detection of WIMPs yet!
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Consider FIMPs:

Never in thermal equilibrium
Produced via freeze-in
Elusive (in)direct detection

Dependence on initial conditions
(inflation, reheating)




1. UV freeze-in .
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1. UV freeze-in

The spin-3/2 family

Low scale susy breaking, mgusy < myg H. Eberl, |. Gialamas, V. Spanos, PRD 103 (2021), 075025
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No susy, SM + vp + 3/2 MG, Y. Mambrini, K. Olive, S. Verner, PRD 102 (2020), 083533
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High scale susy breaking, mSusy > my K. Benakl, Y. Chen, E. Dudas, Y. Mambrini, PRD 95 (2017), 095002




2. Perturbative
reheating
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The inflaton and its decay products
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The fluid picture

TH = psdiag(1,0,0,0) + %diag({ﬂ,l,l,l)

2. Perturbative wo
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Kinematic blocking: scalars

2. Perturbative
reheating
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Kinematic blocking: fermions
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Scalar preheating
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Neglecting expansion,
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Scalar preheating
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With expansion,

3. Preheating




3. Preheating

Unstable-scalar preheating
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3. Preheating
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3. Preheating
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The maximum energy density
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Fermion preheating
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Fermion preheating
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Fermion preheating
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With expansion,
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Freeze-in from scalar preheating

Reminder:
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Scalar PSD

weak (o/\ = 10) strong (0/\ = 10?)
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4. Relic

abundances
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Saturating {lpm
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Freeze-in from fermion preheating

Reminder:
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Fermion PSD

weak (y = 1079) strong (y = 1079
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Dark matter from fermion preheating
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Dark matter from fermion preheating
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Backreaction
Homogeneous limit: Hartree approximation
¢+ 3Ho + V'(9) + o{x*)¢ = 0
Fragmentation: classical fields in the lattice D. Figueroa, et al., arXiv:2102.01031 [astro-ph.CO]
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3. Preheating
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Lyman-a constraints
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Fermion
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