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Peccei-Quinn inflation     𝑈𝑈
(1)𝑃𝑃𝑃𝑃

KSVZ model

Jordan frame

Einstein frame
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Anharmonic Inflaton Potential

m=1 => quadratic potential

m=2 => quartic potential



Constraints
CMB normalization

EDM Bound Condition



Axion Kinetic misalignment

Initial axial velocity  :

𝑇𝑇𝑅𝑅𝑅𝑅𝐶𝐶𝑇𝑇𝑒𝑒𝑒𝑒𝑒𝑒 𝑇𝑇𝑅𝑅𝑅𝑅

Radiation-like Matter-like



Axion Kinetic misalignment



Interaction terms in reheating

Due to Strong CP problem!

Sub-dominant about Reheating dominant about Reheating 

Reheating condition



Decay, Scattering Rate



Reheating

PQ field(inflaton)

Radial mode 
(=saxion)

Axial mode 
(=axion after 
settle down)

Thermal Equilibrium
during reheating

New heavy quark
(Strong CP Problem)

Thermal Bath

Gluons or SM quarks

Higgs
(higgs-portal quartic 
coupling)

Dominant process



Reheating Initial condition



Leptogenesis
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