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Summary

Novel realization of non-thermal leptogenesis from
decays of sterile (right-handed) neutrinos (RHNS)
sourced via axion-like particles (ALPs) decays in
the early Universe

Supersymmetric realization where the ALP is the
R-axion

Motivation

ALPs —> pseudo  Nambu-Goldstone  bosons  of
spontaneously broken global symmetries,
present in many BSM scenarios
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But, how ALPs could affect baryogenesis?

Setup: ALP coupled both to the SM strong sector and RHNSs
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Thermal history of ALP

Production: via thermal scatterings with gluons and top
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Decay: mostly to RHNs via ‘ a —» N N ‘
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(_; Matter-dominated era induced by ALP dilutes lepton asymmetry Ygp_; due to
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Solving Boltzmann Equations for ALP leptogenesis:

baryon asymmetry Yield 1s enhanced up to factor ~ 100, thus relaxing the mass
tuning splittings of degenerate RHNSs in resonant regime by the same factor
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SUSY realization: R-axion and gravitino dark matter .

SUSY lower energy spectrum popula%gd by SM, R-axion,

Lightest Stable Particles with ms/, ~ Wi,
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L; Gravitinos produced dominantly via R-axion decay with width 1',_aa ~ ( )

: Cosmological constraints select a small region of parameter space, accomodating GeV

dark matter gravitino and inducing successful ALP leptogenesis with RHN mass at
0O(10)TeV-scale
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RHNs and gravitinos, 1.e.
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