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Lattice chiral symmetry

• In recent years, we have seen dramatic advancements in our 
understanding of generalized global symmetries in continuum QFTs 
and in discretized lattice models, arising from an interdisciplinary 
collaboration among high energy physicists, condensed matter 
physicists, and mathematicians.

• The time is right to revisit an old topic: lattice chiral symmetries. Many 
existing proposals and constructions with their pros and cons. 

• Given a QFT, can we realize its chiral global symmetries and their 
anomalies on the lattice?



Vector and axial symmetries
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Lattice realization of a Dirac fermion
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Lattice realization of a Dirac fermion

•  

 
  



U(1) symmetry on the lattice
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Schwinger anomaly
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This talk [Chatterjee-Pace-SHS ‘24]
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Charge conjugation symmetry
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Think real
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Lattice translation
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Lattice axial charge
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Lattice axial charge
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But…
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A tale of two charges
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Obstruction to a gapped phase 
[Chatterjee-Pace-SHS ‘24]
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Gapless phases preserving both U(1)s

• A 2-dim slice of the phase diagram preserving both U(1)s. The entire phase diagram is gapless.
• C stands for the number of Dirac fermion modes. Stars are the relativistic CFT points.



Winding symmetry in the XX spin chain
[Pace-Chatterjee-SHS ‘24]
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Summary
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Outlook

• Relation to the Nielsen-Ninomiya theorem.

• Can we realize more general chiral symmetries on the lattice? 
Non-abelian chiral symmetries?

• Generalized symmetries in lattice QED and QCD. Relation to 
the mass shift formula [Dempsey-Klebanov-Pufu-Zan ‘22].

• Generalization to higher spacetime dimensions?




