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Abstract

We apply the Grassmann tensor renormalization group (GTRG) to the one-flavor
lattice Gross-Neveu model in the presence of chemical potential with the Wilson fermion
lattice formulation. The tensor renormlization group (TRG) is one of the numerical
renormalization methods. The GTRG is a generalization of the TRG to fermion system.
The Gross-Neveu model is a simple fermion system containing four-fermion interaction.
However, this model is known to share important properties, asymptotically free and
spontaneous symmetry breaking, with QCD and considered to be its toy model.

We compute the fermion number density and its susceptibility for some non-trivial sets
of parameters. As a result, We observe that the fermion density saturates to physically
expected value for larger chemical potential and that the approximation for TRG gets
worse near a critical point even for cross-over case. We confirm the validity of GTRG
for the finite density system  from the result of the fermion density saturation. We
introduce a method analogous to the reweighting method for Monte Carlo method and
test it for some parameters. As a result, the errors increase as the distance from original
parameters and the lattice size.
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