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Optimization of tensor network state using higher order singular value
decomposition
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SU(n)[n=3,4]

The tensor network method is an extension of the matrix product method,
which is a powerful tool to analyze one-dimensional quantum / two-dimensional classical multi-body
systems, and is applicable for high dimensional systems. In this study, through the sophistication
of the tensor network method, we have succeeded in "Structural analysis of the entanglement spectrum

in the tensor renormalization group usin? the higher-order singular value decomposition™,"
Identification of symmetry-protected topological phases in one-dimensional frustrated quantum spin
systems and SU(n)[n = 3 and 4] spin systems "," Development of the exact diagonalization method
adapted the symmetry of real space and spin space which is specialized for calculating low-energy
states in the vicinity of saturation field", and "Generalization of entanglement scaling analysis
using the corner transfer-matrix renormalization group method™.
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