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Rény1 Entanglement Entropy

Rény1 entanglement entropy 1s calculated using replica method
in quantum Monte Carlo simulation
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Implemented for interacting fermions [1], performs better than

-
&/ free fermion decomposition approach [2].

Area law scaling of entanglement entropy imphes exponentially

vanishing Monte Carlo signal.
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8-site open chain 8x8 square lattice
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Agree pertectly with exact Entanglement signature of
diagonalization (solid lines) a CDW transition [4]
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CTOMC offers an unbiased way to sample the ratio

between witeracting and noninteracting partition functions
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Noninteracting Interaction Corrections
entanglement entropy
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FEasily calculated by

correlation matrix method [3] Sampled use CTOMC

Extended ensemble simulation
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Critical Point

Square lattice t-V model undergoes an Ising phase transition to a
CDW phase at large interaction or low temperature.

Mutual information crossing locates the critical point

I5(A: B) = S2(pa) + S2(pB) — S2(pauB)
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