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Lattice gauge theories with tensor network scheme
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Tensor Network (TN) scheme is a new kind of theoretical and numerical method
to analyze many body systems, which has been getting much attention in various research fields
after 2000s. This scheme has a great advantage in numerical aspect: It is free from the notorious
sign problem in the Monte Carlo method. Our purpose is to apply the TN scheme to the research field
of elementary particle physics. We have succeeded in developing an algorithm called the Grassmann
higher order tensor renormalization group (GHOTRG), which is applicable to higher dimensional
systems, and the detailed analyses of two-dimensional lattice Schwinger model and the construction
of a TN representation for two-dimensional lattice N=1 Wess-Zumino model (a supersymmetric theory).
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