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Fig. 1. The extensible quantum network architecture.
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Fig. 2. The simplified quantum network architecture.
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Abstract

The direct communication protocol of quantum network over noisy channel is proposed and investigated in this
study. In communication process, all quantum nodes share multiparticle Greenberger-Horne-Zeilinger (GHZ)-states.
The sending node takes the GHZ-state particle in the hand as the control qubit and the particle for sending secret
information as the target qubit, which carries out the CNOT gate operation for the control and target qubit. Each
receiving node takes the GHZ-state particle in the hand as the control qubit and the particle of the received secret
information as the target qubit, in which the CNOT gate operation is repeated to obtain the secret information that
contains the bit error. Each receiving node uses the extracted part of qubits as the checking qubits, and then corrects
the bit-flip errors using parity check matrix together with the rest part of qubits. As a result, all receiving nodes obtain
rectified secret information. In addition to the high security analysis, this study also presents the detailed analyses of

the throughput efficiency and the communication performance.
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