
  

QCD Axion vs Lattice QCD: QCD Axion vs Lattice QCD: 
Past successes and future challengesPast successes and future challenges

Giovanni VilladoroGiovanni Villadoro



  

Definition of QCD axion: Definition of QCD axion: 
pseudo-Goldstone boson whose shift symmetry is only/mostly broken by the QCD anomalypseudo-Goldstone boson whose shift symmetry is only/mostly broken by the QCD anomaly

Peccei Quinn ‘77Peccei Quinn ‘77
Weinberg, Wilczek ‘78Weinberg, Wilczek ‘78
(KSVZ, DSFZ...)(KSVZ, DSFZ...)



  

Definition of QCD axion: Definition of QCD axion: 
pseudo-Goldstone boson whose shift symmetry is only/mostly broken by the QCD anomalypseudo-Goldstone boson whose shift symmetry is only/mostly broken by the QCD anomaly

Peccei Quinn ‘77Peccei Quinn ‘77
Weinberg, Wilczek ‘78Weinberg, Wilczek ‘78
(KSVZ, DSFZ...)(KSVZ, DSFZ...)



  

QCD dynamics relaxes θQCD to zero: no neutron EDM (up to CKM)

QCD axion can naturally explain observed DM abundance

Predictive/Testable Theory:    
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