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McKay correspondence and its expansion from the viewpoint of cluster theory
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When we extend the classical McKay correspondence, some representation
theoretic objects such as non-commutative crepant resolutions and cluster tilting modules appear.
For these objects, we can define an operation called "mutation", which reveals connections with the
theory of cluster algebras. In this study, we focused on mutations of some objects associated with
toric singularities/varieties, and observed their underlying cluster structures and the
relationships with the McKay correspondence.

The main results are as follows: (1) Establishment of the operation "deformation of dimer models"
that induces the combinatorial mutation of polygons (2) Investigation of the relationship between
toric degenerations of Grassmannians and combinatorial mutations (3) Clarification of stability
conditions that give crepant resolutions of toric cDV singularities and their connection to zigzag
paths on a dimer model.
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