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• Strong CP problem

• Dark matter problem

• Baryogenesis problem
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axion symmetry in 
potential: Peccei-Quinn 

(PQ) symmetry

U(1)
The motion becomes oscillation when the 
kinetic energy is smaller than the potential 

barrier at 

Enhanced DM abundance together with 
axiogenesis:


DM is overproduced!


Solution: higher 
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After

Avoid washout: effective chiral matter
Extra vector-like leptons:
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Require consistency with DM 
abundance and baryon 

asymmetry

Prediction

Remind:  is 
conserved under 
weak sphaleron
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