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Matter-antimatter asymmetry Baryogenesis
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History and development: Leptogenesis
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History and development: EW Baryogenesis
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History and development: Afleck-Dine

Q-ball formation (Non-topological soliton 1n scalar field
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QCD Axion

Strong CP Peccei-Quinn

problem mechanism
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Misalignment mechanism
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Pseudo-scalar particle

[Preskill, Wise, Wilczek (1983)]
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History and development: Axiogenesis

Ax1ogenesis

Kinetic Misalignment mechanism : ¢, # 0, ¢ # 0
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Status for Baryogenesis

O Electroweak baryogenesis Bochkarev et al 1990
TR Wl O [\aonetogenesis? JOYCE et al 1997
Al 0 VWash-in Leptogenesis DOMCKE et al 2021
O Electrogenesis CHAO, 2024
O Seesaw model YANAGIDA et al. 1986
e O Axion-inflaton Leptogenesis Alexande et al 2004

B-L Violation
O Affleck-Dine field oscillation Aftleck et al 1985

O Axion Baryogenesis CO et al 2019
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CME for Leptogenesis

Starting point

2
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e Traditional Leptogenesis: A NY — () Source term comes from the LNV decay of seesaw
cS particles
e Magnhetogenesis: Y No other source term
gnetos AN} # 0

v There might be non-helical magnetic field in
e What we focus on: ANCS =0& B #0 the early universe.
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CME for Leptogenesis

Lagrangian/Action for hyper magnetic field in the presence of chemical potential
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CME for Leptogenesis
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CME for Leptogenesis

Transport equations
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CME for Leptogenesis
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U(1) extensmns to the mmlmal SM
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Triangle anomalies(1)
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Triangle anomalies(2)
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Triangle anomalies(3)

e U(1)p:

e current equations for quarks are the same as these in the U(1)s-L
e current equations for leptons are the same as these in the SM
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Triangle anomalies(4)

o U(1).:

e current equations for quarks are the same as these in the SM
e current equations for leptons are the same as these in the U(1)s-L

e current equations for new fermions are the same as these in the U(1)s

o |0, (i) =0
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Axion-inflation triggered leptogenesis

e Axion inflation — ¢g-¢ — g5 e Chern Simons number:
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Axion-inflation Leptogensis
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Axion-inflation Leptogensis

U(1)_{R}
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Axion-inflation Leptogensis

U(1)_{L}
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Summary

Leptogenesis mechanism is an elegant mechanism
deserving dedicate study in many aspects. We work on
the impact of U(1) gauge interactions to the
Leptogenesis mechanism and presented the following

two results:

@ The spectator process induced by the
chiral magnetic effect is explicitly derived .

@ A workable Dirac Leptogenesis scenario is
presented.

Thank you for your attention!
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