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Exploring the U(1) axial anomaly in extreme QCD
environments: model analysis of topological

susceptibility and comparison with lattice QCD
observations
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TheU(1) axial anomaly is a fundamental aspect of QCD, and its properties can be examined through topological
susceptibility. Recent first-principle calculations, such as lattice QCD studies with two or three colors, have in-
vestigated the topological susceptibility at finite temperature and finite quark chemical potential. While these
results are expected to provide valuable insights into the role of the U(1) axial anomaly in extreme environ-
ments, the lattice results have not been fully interpreted yet. In this talk, I will discuss the role of the U(1) axial
anomaly at finite temperature in three-color QCD and finite quark chemical potential in two-color QCD by
analyzing topological susceptibility within effective model approaches, guided by the Ward-Takahashi iden-
tities of QCD. I will then compare our results with lattice QCD observations and discuss which contributions
play a significant role in the temperature and density dependence of the topological susceptibility.
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