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• Strong CP Problem & U(1)_A Problem 

 

• Cosmological Problems 
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Cosmic String 
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Domain Wall 
Masahiro Kawasaki, Ken'ichi Saikawa, Toyokazu Sekiguchi  14 
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N=3 
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Misalignment Mechanism 
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Misalignment Mechanism 
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Kinetic Misalignment 
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Kinetic Misalignment 

=  constant U(1):  



17 

Kinetic Misalignment 

=  constant U(1):  
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Conventional Misalignment 

Kinetic Misalignment 
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Post-Inflation 
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Post-Inflation 
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Pre-Inflation 
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Pre-Inflation 
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Stochastic GW from axion  

Strings are within future GW  

detector sensitivities 
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Hints for Model Building ?  
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Hints for Model Building ?  
Condition for the strongly suppressed  
axion energy density: 
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1. Example for the non-zero initial velocity: Affleck-Dine Mechanism 

Fuminori Hasegawa and Masahiro Kawasaki 17 
Yamada 15 

Rolling down 
 and rotating 
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2. Example for the PQ U(1) symmetry breaking before QCD scale: 

Relaxion 

Peter W. Graham, David E. Kaplan, and Surjeet Rajendran 15 
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Conclusion and Discussion 

1. The high initial velocities are able to generate a higher axion relic density 
       in post-inflation scenario, by delaying the axion oscillation time. 
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Conclusion and Discussion 

1. The high initial velocities are able to generate a higher axion relic density 
       in post-inflation scenario, by delaying the axion oscillation time. 
 
2. The kinetic misalignment for a suppressed axion relic density in pre-inflation scenario 
       is just another fine-tuning. 
 
3. The random distribution of axion field value in post-inflation scenario do wash out 
      its suppression (not small axion relic density). There should be other new mechanism 
      (U(1)) to generate the suppressed field value. 
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Thank you 


