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Performance evaluation of noise-aware mapping
of surface code to physical qubits in FTQC

NAOKI MAarRUMOY®  Kgw1 KiMmural-P)

Abstract: Fault-Tolerant Quantum Computing (FTQC) is attracting attention as a means of enabling
large-scale quantum computing. The surface code is a promising code for FTQC since it does not require
high hardware performance. Much of the previous research aimed to reduce the hardware requirements by
optimizing the code composition. Therefore, they assume a uniform physical error rate across all Qubits,
though this is overly simplistic. In this article, we propose noise-aware mapping for the surface code using
calibration data to reduce the logical error rate in a non-uniform physical environment. As a result of
simulation, noise-aware mapping reduced about 21% in maximum in the view of the rate of its logical
error against that of random mapping. When code distance was 3, the logical error rate of noise-aware
mapping was lower than that of random mapping in 92%. In addition, compared with the upper limit of
optimization, the proposed noise-aware mapping model achieved about 59% in maximum.
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