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Structure contained in the quantum entanglement is studied through the
tensor network formulation. To classical and statistical spin models defined on the latices with
fractal geometry, we applied the higher-order tensor renormalization group (HOTRG) method, and
showed that the systems exhibit second-order phase transitions. The obtained value of the critical
indices are non-trivial. To the random bond Ising model on square lattice, we applied the time
evolving block decimation (TEBD) method. It was clarified that the entanglement entropy defined for
the boundary spin configuration function exhibit critical singularity, even on the Nishimori curve.
To the polyhedral vector spin models on the square lattice, we applied the corner transfer matrix
renormalization group (CTMRG) method, and clarified that the systems exhibit second-order phase

transition, where the value of the central charge is larger than unity for the dodecahedron and
icosahedron models.
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