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Inflaton field evolution, from inflation to radiation domination



Dark Matter

After phase space integration, Boltzmann equation in FLRW reads:
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Reheating [arXiv.hep-ph/2012.10756v2]

Radiation energy density satisfies dppg

the next Boltzmann equation: At +4Hpr =+ o kF¢P¢a
The inflaton energy density % 6k D, = 2k o
satisfies Boltzmanns equation: di  k+2 ¢ 2+k 77

Finally, Friedmanns equation:

Considering a Yukawa coupling by the Inflaton to SM fermions,
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Inflationary Models [arXiv.astro-ph.cO/1502.02114]
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Planck 2015 results. XX. Constraints on inflation.




Inflaton Fragmen’ra’rion [arXiv.hep-ph/2306.08038v2]

R.H.S. of the Boltzmann eq. for the inflaton @ = ¢(1) + o¢(x, 1)
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Energy densities

Energy densities p
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Radiation and Inflaton energy densities during reheating in the case k = 4. Numerical Solution.




Temperature
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Temperature as a function of number of e-folds during reheating in k = 4.
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DM Yield
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DM Yield, in Black is with Fragmentation and the blue dashed line corresponds to reheating

without fragmentation.




DM Yield
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DM Yield, in Black is with Fragmentation, in blue dashed line corresponds to reheating without

fragmentation and in Yellow the equilibrium yield.




Dark matter relic density
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Conclusion

The evolution of the radiation bath depends on the spin of the SM
particles at the final state.

DM is out thermal equilibrium before radiation domination.

DM vield changes when considering fragmentation.
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Temperature during reheating as a function of scale factor and a generic k.
arXiv.astro-ph/2011.14861v2.




