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Multi-party semi-quantum secure direct communication
based on GHZ states
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Abstract: Quantum secure direct communication does not need to prepare the quantum keys in advance,
and secret information can be transmitted directly through quantums. In order to solve the problem of
high cost of quantum communication equipment, a bidirectional three-party semi-quantum secure direct
communication (SQSDC) scheme was proposed based on Greenberger-Horne-Zeilinger (GHZ) state and
semi-quantum theory. The scheme can realize the secret communication between two classical parties and
a quantum party. By adjusting the number of GHZ particles, the classical party can be extended to any
number of parties according to the scheme, making the scheme particularly suitable for the
communication between one superior unit and several subordinate units. The security analysis shows that,
using the entanglement characteristics of GHZ state for eavesdropping detection can effectively resist the
attack of eavesdroppers. In three-party communication, the communication efficiency of the scheme is up
to 17.65%, showing a high communication efficiency.
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Table 2 Comparison of parameters

Protocol Parties b, q. qs Efficiency/%
SQSDC 1 [22] 2 n Sn n 16.7
SQSDC 2 [23] 2 n 10n 0 10.0
SQSDC 3 [28] 2 13n 48n n 2.04
SQSDC 3 [26] 2 n 6n n 14.3
SQSDC 3 [26] 2 n 12n n 7.7
SQSDC 3 [38] 2 n 13n 0 7.69
SQSDC 3 [38] 2 2n 14n~13n 0 143~154

Proposed protocol 3 3n 17n 0 17.65
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