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Motivation: understand QCD and gluon confinement
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Compact QED
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Compact QED: Landau gauge
Copy the procedure used in non-Abelian gauge theories 

Take into account the log definition of the photon field   

HMC for the simulations

Details can be found in 

Lee C Loveridge, O. Oliveira, P. J. Silva 

PRD 103 (2021) 9, 094519; PRD 104 (2021) 11, 114511; PRD 106 (2022) 1, L011502
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Confined Phase
Mass gap —> confinementA. M. Polyakov, Nucl. Phys. B120, 429 (1977)

Deconfined Phase
Free field theory
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Schwinger Function
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Schwinger Function
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Summary, Conclusions and Outlook
QED is a relevant and an interesting theory that needs further studies 

understanding of confinement + topology + dynamical chiral symmetry breaking 

Good understanding of the photon propagator  

Needs a large statistical simulation (finite volume/spacing effects) 

Topological freezing and the need for new algorithms for QED


