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When we study a gauge theory in the exact renormalization group (ERG) method,
we encounter various problems owing to the fact that the momentum cutoff introduced is not compatible
with the standard gauge symmetry. However, the symmetry survives in a modified form that depends on the
regularization and its presence is expressed as the quantum master equation (QME) in the anti-field
formalism. In the present Broject, the following results are obtained. 1) We showed that an anomaly, if
it presents, appears as a breaking term in the QME. Related algebraic properties are also clarified. 2)
The condition of QME can be solved partially to restrict the Wilson or the effective average action. RG
flow equations are obtained for the actions that satisfy the condition. This is a novel way to treat the
gauge symmetry in the ERG. In particular, the gauge two point function can be obtained explicitly in a
full momentum dependent manner even in the presence of a finite cutoff.
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