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Tensor renormalization group approach to critical
phenomena via twisted partition functions
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We show that the tensor renormalization group offers a consistent framework in which twisted partition func-
tions can be employed as order parameters to study critical phenomena. Investigating the two-dimensional
Ising model and the three-dimensionalO(2)model as concrete examples, we demonstrate that critical points
associated with spontaneous symmetry breaking can be located solely from the twisted partition functions.
We further apply our method to the two-dimensional O(2) model and show that the helicity modulus can be
directly extracted from the twisted partition functions.
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