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Outline of the talk

e (lassical kinetic theory with complete perturbative description of particle
interactions

e Holomorphic cutting rules and unitarity constraints at higher perturbative orders
[Phys. Rev. D 103 (2021) L091302]

e Quantum statistics from cylindrical diagrams and CP asymmetries in
quantum kinetic theory [J. Cosmol. Astropart. Phys. 10 (2022) 042]
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Classical kinetic theory

change in # of particles <> average # of interactions the particles participate in
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Holomorphic cuts and higher orders
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Holomorphic cuts and higher orders
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CP violation and unitarity constraints

Lowest-order asymmetries
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Higher-order asymmetries
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Top-Yukawa corrections in leptogenesis
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Higgs thermal mass from anomalous thresholds
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Higgs thermal mass from anomalous thresholds
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Quantum statistics in classical kinetic theory
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Quantum statistics in classical kinetic theory
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Uncircled rate asymmetries
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Uncircled rate asymmetries
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Unitarity constraints for NLO asymmetries
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Unitarity constraints for NLO asymmetries
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Summary

e One cannot consistently include higher-order perturbative corrections to the
interactions with no inclusion of quantum statistics.

e Winding of propagators represents higher occupation numbers in the Fock space.

e Cutting the diagrams with all possible windings of internal lines allows to formulate
unitarity constraints for equlibrium rate asymmetries including thermal corrections.

Thank you!
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General one-particle densities

The hermiticity and positive definiteness of p allows us to write
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General one-particle densities
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leading to statistical factors as in equilibrium case. [Eur. Phys. J. C 81 (2021) 1050]
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