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Neuromorphic-Inspired Quantum Error Correction Logic
with Superconducting Circuits

ABSTRACT

A fault-tolerant quantum computing requires a great deal of
help from classical computers in detecting and correcting
errors of qubits. One of the most promising quantum error
correction (QEC) methods is Surface code which can be
decoded by solving a matching problem of weighted graphs.
It is considered that most successful large quantum computers
now is based on the superconducting qubits. Because of
the superconducting nature, they should be operated only
in the cryogenic environment. One of the big challenges of
developing large quantum computer which has thousands of
qubits is scalability of QEC. Since the QEC is performed

will be expected, but there are several major barriers towards
the rapid increase in the number of qubits. One of them is
considered to be high fragility of quanzum state in a qubit
which itate fault tol for QC systems.

To increase the robustness of QCs to errors on qubits, huge
amount of efforts has been paid for using multiple physical
qubits to represent a single logical qubit and to construct
error detection and correction mechanisms [30]. It is not
possible to detect and correct errors by directly observing
qubits because entangled quantum state is destroyed when
they are measured. Therefore, researchers usually use meth-
ods to encode multiple physical qubits plus observational
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