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Freeze-in vs. Freeze-out

The reheating and thermalization processes after inflation have a finite duration
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Pre-thermalization
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Pre-thermalization
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Pre-thermalization
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Gauge-interacting -y equilibrate through
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(P. Arnold, G. Moore, L. Yaffe, hep-ph/01 | | 107; hep-ph/0204343; hep-ph/0209353)
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Post-thermalization
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Non-thermal vs. thermal production
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Non-thermal vs. thermal production
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Non-thermal vs. thermal production
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Non-thermal vs. thermal production
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Light Gravitino

¢ — g+ g and weak scale supersymmetry
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(M. Bolz et. al., hep-ph/0012052)
(V. Rychkov, A. Strumia, hep-ph/0701 104)
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Light Gravitino

¢ — g+ g and weak scale supersymmetry
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High scale supersymmetry. Only susy state below the inflationary scale is the gravitino

Leading-order universal Goldstino-matter interactions (F' = v/3mg 2 Mp):
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High scale supersymmetry. Only susy state below the inflationary scale is the gravitino
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High scale supersymmetry. Only susy state below the inflationary scale is the gravitino

Assuming instantaneous reheating and thermalization...
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vs. accounting for their finite duration...
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(similar analysis applies to DM production through heavy spin-2 mediators, N. Bernal et. al. 1803.01866)
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Freezing-in dark matter through a heavy invisible 7’
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FIG. 4: Triangle diagram generated containing heavy chiral

FIG. 1: Production of dark nmr,ﬁke'/' through gluon fusion in fermions W, (left panel), and the resulting effective vertez at
the early Universe low energy (right panel).
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Conclusion

UV-dominated freeze-in during reheating is realized for o(s) ~ s™/2, n > 2
Thermalization time-scale determines the DM abundance at late times

Effect important for DM production in very high scale susy models, or for heavy
spin-2 mediators. Other models?

Preheating? Negs!?
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