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ABSTRACT

Similar to present computers, quantum computers comprise quantum bits (qubits) and an operating
system. However, because the quantum states are fragile, we need to correct quantum errors using
entangled physical qubits with quantum error correction (QEC) codes. The combination of entangled
physical qubits with a QEC protocol and its computational model are called a logical qubit and fault-
tolerant quantum computation, respectively. Thus, QEC is the heart of fault-tolerant quantum computing
and overcomes the limitations of noisy intermediate-scale quantum computing. Therefore, in this study, we
briefly survey the status of QEC codes and the physical implementation of logical qubit over various qubit
technologies. In summary, we emphasize 1) the error threshold value of a quantum system depends on
the configurations and 2) therefore, we cannot set only any specific theoretical and/or physical experiment

suggestion.
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