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Analysis on phases in the Gross-Neveu Model on the
lattice with shape-based clustering method
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In low temperature and high density region possible interesting phases are discussed from effective theories
which exhibit the same symmetries as QCD, chiral symmetry.
They are pion condensation, color super conducting phases and inhomogeneous chiral condensation.
For spatial dependence of inhomogeneous chiral condensation, various kinds of structures are discussed; chi-
ral density wave, kinks as solitonic solutions. Usually the investigations are limited to specific ansatz such
as a selected set of Fourier modes. One of pioneering works is carried out without using ansatz for spatial
structure of chiral condensation. Also, lattice calculation of the 1+1 dimensional Gross-Neveu model is per-
formed. Here, we apply a shape-based clustering method, which is unsupervised learning, to estimate the
spatial dependence of chiral condensation in configurations of the 1+1 dimensional Gross-Neveu model on
the lattice. Furthermore we demonstrate to classify the phases of the 1+1 dimensional Gross-Neveu model on
T − µ plane, using the shape-based clustering method.
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