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Gauge Invariant! 

Gauge Invariant Dirac-mode expansion and projection 
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Three merits for Gauge-Invariant Dirac-mode expansion 
and projection 

• Gauge-Invariant method 

•  Investigate the relation between confinement   and 
chiral symmetry breaking via Banks-Casher relation, 

 

 

•  Investigate the relation between confinement   and 
Topological charge via Atiyah-Singer Index theorem, 
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Summary and Future work 

• We formulate a Gauge-Invariant Dirac-mode expansion of 
 the QCD operator. 

• Confinement is not directly related to Chiral symmetry breaking 
through the Dirac modes. 

• This suggests that quark is confined but chiral symmetry is 
restored under some conditions. 

Summary 

Future work 

• We investigate the relation between Topological charge and 
Confinement. 

• We apply this method to finite temperature. 

 


