Baryogenesis

from Axion Inflation

Kyohei Mukaida

DESY, HAMBURG

Based on
In collaboration with Y. Ema,V. Domcke, B. von Harling, E. Morgante, R. Sato







Inflaton w/ CS-coupling
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= (Pre)Reheating, chiral GWs, baryogenesis, magnhetogenesis,...



Coupling to the SM Gauge Group ?
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- Asymmetry generation via the SM chiral anomaly
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Does Baryon/Lepton asymmetry survive!



Baryogenesis from B+L asymmetry?
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Baryogenesis from B+L asymmetry?
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Inflaton w/ CS coupling to U(l)y
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» Production of helical-gauge field by (p =40}
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Inflaton w/ CS coupling to U(I)Y
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» Production of charged under the SM gauge group.

- Asymmetry generation via the SM chiral anomaly
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Landau Levels

» Turn off Ey; By field modifies the dispersion relation.
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» Landau Level n: transverse motion; pz: parallel motion
Left-handed | Right-handed




Lowest Landau Level (n=0) & Chiral Anomaly
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Lowest Landau Level (n=0) & Chiral Anomaly
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Higher Landau Levels (nzl) & Pair Production
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Higher Landau Levels (nzl) & Pair Production
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» Turn on Ey and see what happens. e
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= Pair-production via Schwinger effect
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Higher Landau Levels (nzl) & Pair Production
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» Turn on Ey and see what happens. e
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Fermion Production in By | Ey  VDomckeand kM 1806.08769
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Implications on Axion Inflation DKM 1806 0876
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» Backreaction suppresses gauge field
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Baryogenesis from B+L asymmetry?
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Avoid Chiral Plasma Instability Voom«8Hins Mo K¢

» Survival of Qe from Sphaleron + Yukawa washout
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Avoid Chiral Plasma Instability e s

» Survival of Qe from Sphaleron + Yukawa washout
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Avoid Chiral Plasma Instability e s

» Survival of Qe from Sphaleron + Yukawa washout
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Avoid Chiral Plasma Instability
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» Survival of Qe from Sphaleron + Yukawa washout
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Avoid Magnetic Diffusion e e e 05,133 18
» Chiral Magneto Hydro Dynamics (ChMHD)
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Avoid Magnetic Diffusion e e e 05,133 18
» Chiral Magneto Hydro Dynamics (ChMHD)
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Avoid Magnetic Diffusion e e e 05,133 18
» Chiral Magneto Hydro Dynamics (ChMHD)
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Baryogenesis from Decaying Helicity

» Transport equation @ EW Crossover K.Kamada and A.Long 1610.03074
- Slowest processes: EW sphaleron & Decaying helicity
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Baryogenesis from Decaying Helicity

» Transport equation @ EW Crossover K.Kamada and A.Long 1610.03074
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Baryogenesis from Decaying Helicity

» Transport equation @ EW Crossover K.Kamada and A.Long 1610.03074
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Baryogenesis from Decaying Helicity

» Transport equation @ EW Crossover K.Kamada and A.Long 1610.03074

- Slowest processes: EW sphaleron & Decaying helicity
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- Final baryon asym: EW sphaleron washout v.s. Decaying helicity
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Viable parameters for Baryogenesis
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Viable parameters for Baryogenesis
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