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We have investigated supersymmetric Yang-Mills theory via both of numerical and theoretical
ways. Our research focused on defining the N=(2,2) supersymmetric Yang-Mills theory on a lattice
set on a spherical surface and investigating its behavior in the continuum limit. We discovered
issues related to the zero modes of fermions. Through this analysis, we uncovered a relationship
between gauge theory on graphs and the graph zeta function, which enabled us to accurately
calculate the partition function of a gague theory on the graph in the large N limit. We have then
constructed a model called the FKM model and examined its phase structure in detail. We
obtained strong evidence showing that this model universally exhibits third-order phase transitions.
These findings represent significant advancements in our understanding of supersymmetric gauge
theories.
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We have investigated supersymmetric Yang-Mills theory via both of numerical
and theoretical ways. Our research focused on defining the N=(2,2) supersymmetric Yang-Mills theory
on a lattice set on a spherical surface and investigating its behavior in the continuum limit. We
discovered issues related to the zero modes of fermions. Through this analysis, we uncovered a
relationship between gauge theory on graphs and the graph zeta function, which enabled us to
accurately calculate the partition function of a gague theory on the graph in the large N limit. We
have then constructed a model called the FKM model and examined its phase structure in detail. We
obtained strong evidence showing that this model universally exhibits third-order phase transitions.

Ehesg findings represent significant advancements in our understanding of supersymmetric gauge
theories.
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