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The many virtues of the WIMP
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The many virtues of the WIMP
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Beyond the WIMP
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(Re)populating the Universe after inflation

During reheating, the inflaton provides an oscillating background
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Mixing of +/- frequency modes —  particle production!




Scalar (p)reheating
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Scalar (p)reheating
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Fermion (p)reheating
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The perturbative (dissipative) picture

Reheating as the exchange of energy between two ideal fluids
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The perturbative (dissipative) picture

Reheating as the exchange of energy between two ideal fluids
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The perturbative (dissipative) picture

Reheating as the exchange of energy between two ideal fluids
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The phase space distribution
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The phase space distribution

2. Inflation &
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The phase space distribution

2. Inflation &
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The phase space distribution
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Is a spin-% dark matter particle the missing piece in the puzzle?

spin O spin 1/2 spin 1 spin 3/2 spin 2

H
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3. FIMPs

Is a spin-% dark matter particle the missing piece in the puzzle?

spin O spin 1/2 spin 1 spin 3/2 spin 2

SM+DM:  H il WO v G

raritron

—%\ifu (Z’y[’"y 7/3]8 aF mg/g’y[”’y ]) (Rarita-Schwinger)

For gravitinos see e.g. J. Ellis, MG, D. Nanopoulos, K. Olive and M. Peloso, JCAP 03 (2016), 008;
E. Dudas, MG, Y. Mambrini, K. Olive, M. Peloso and S. Verner, PRD 103 (2021), 123519



Is a spin-% dark matter particle the missing piece in the puzzle?

spin O spin 1/2 spin 1 spin 3/2 spin 2

SM+DM:  H il WO v G
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3. FIMPs
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Is a spin-% dark matter particle the missing piece in the puzzle?

spin O spin 1/2 spin 1 spin 3/2 spin 2
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3. FIMPs
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Is a spin-% dark matter particle the missing piece in the puzzle?

spin O spin 1/2 spin 3/2 spin 2
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Scatterings and decays
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Scatterings and decays
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Scatterings and decays
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Scatterings and decays
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4. Constraints
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How warm is out-of-equilibrium dark matter?
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Constraints: {dpy; + v + v + Lyman-«

Au(Zu) Scattering
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Production (via inflaton decay)

Via aq,
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4. Constraints
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Constraints: {dpy; + v + v + Lyman-«

Inflaton decay
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Conclusion

The light beyond the WIMP: the Big Bang itself?

Dark matter as a probe of early dynamics

Beyond weak coupling: large effective masses, (WIMPzillas), metric preheating (PBHs),
fragmentation (soliton DM)

Not in this talk: Dark Matter production during inflation

5. Conclusion Thank You




