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Outline of this talk

e Unitarity and C'PT symmetry constraints from holomorphic cutting rules
[Phys. Rev. D 103 (2021) L091302]

e Leptogenesis with Dirac neutrinos and heavy-particle asymmetric decays

e Asymmetry from right-handed neutrino scatterings with a vanishing
source-term [Phys. Rev. D 110 (2024) 055042
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Unitarity and the asymmetry generation
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[Detailed derivation in Racker ’19]
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Leptogenesis with Dirac neutrinos

e Introduced in Phys. Rev. Lett. 84 (2000) 4039 (pick, Linduer. Rata, and Weight 2000]
e Lepton-number conserving decays of heavy particles

e Right-handed neutrinos decoupled from the bath develop asymmetry opposite to
that of standard-model leptons

28 28
Yp =5 Vb-Low = @Am (7)

[Kuzmin, Rubakov, Shaposhnikov ’85; Harvey, Turner ’90]
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Leptogenesis with Dirac neutrinos
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Dirac leptogenesis without heavy particles?
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Freeze-in and wash-in
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Summary

e Holomorphic cutting rules allow for easy tracking of asymmetry cancellations
due to the CPT and unitarity constraints.

e Leptogenesis with vi as the only out-of-equilibrium particles is possible. Their
asymmetry is washed in, although the source term vanishes.
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Thank you for your attention!



