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Breakthrough of error correction in quantum computing

Fan Heng f
(Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China)
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Abstract

By using a superconducting processor, Google Quantum Al group demonstrated that a logic qubit realized
by surface code of quantum error correction performs better when the number of physical qubits increases. Two
surface codes to encode logic qubits for scaling are realized experimentally, with multiple cycles of quantum
error correcting assisted by ancillary qubits. This result can be considered as an important step toward fault-
tolerant quantum computers. In this review paper, we introduce briefly the mechanism of quantum error
correction. As an example, Shor’s nine-qubit error correction code is explained. Then, the new experiments of
Google quantum AT group are introduced to show their significance in scaling. The advances in other quantum
error correction experiments are also reviewed. Finally, the development of quantum computers is discussed.
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