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Freeze—-out vs. Freeze—1in
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DM-SM in thermal equilibrium,
Large coupling required

At high temperature DM has

thermal abundance

Cosmology at high temperature is
irrelevant

Freeze-in

DM-SM never in thermal equilibrium,
Extremely small coupling

Initial abundance of DM at the end of

inflation is negligible

Cosmology from the end of inflation
till today impacts relic



Early matter domination

/ BSM motiwvations for EMD

Meta-stable matter fields
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Evolution is dependent on the dissipation rate
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vast literature on effect of EMD on DM production



Matter dissipation rate

In general depends on the temperature and the expansion of the universe
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Oscillating scalar fields
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| Instantaneous reheating
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Freeze—in production rate
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Freeze—in DM yield during EMD
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Dark photon portal
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Parameter space staisfying observed relic is accessible to experiments

in the presence of an early matter dominated era 8
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Summary

Freeze—in DM relic depends on the non-standard epochs of
cosmology at high temperatures

An epoch of pre-BBN early matter domination leads to
freeze-in with larger couplings

Details depend crucially on the temperature and expansion
dependent dissipation rate of the dominating matter field

Dark photon portal dark matter model may come under the
experimental radar in presence of early matter domination
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