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Fidelity and Phase Transition of the Toric Code under Local Noise

In this study, to investigate the effects of noise on the toric code, we
calculated the fidelity when each qubit independently underwent depolarizing
noise. The calculation employed a method that maps the fidelity to the
partition function of a classical spin system [1]. As a result, the fidelity of the
toric code exhibited a transition-like behavior from a regime dominated by the
error-free state to a maximally mixed state as the error probability increased.
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