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Two quantum dialogue schemes based on Bell states and two-qutrit
entangled states without information leakage

WANG He'” , ZHANG Yuging® , HU Yupu', TIAN Yangli'* | ZHU Zhenchao'”
(1. Key Lab of Computer Networks and Information Security of Ministry of Education, Xidian University, Xi’an 710071, China;
2. National Computer Network Intrusion Protection Center, Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Drawing on the idea of the quantum secure direct communication (QSDC) , a novel quantum dialogue scheme based on Bell states
is presented in this paper. The proposed scheme can realize authorized parties’ secure exchange of their respective secret messages simultaneously
only through one communication. In this scheme, a random bit string and checking particles are used to ensure the security; the scheme is secure
against eavesdroppers commonly used attacks, such as intercept/resend attack, Trojan horse attack and entanglement attack. A serious problem
called “information leakage” or “classical correlation” is found in some quantum dialogue protocols, namely, any eavesdropper can elicit some
information about the secret from the classical communication of the legal users. Fortunately, our protocol can discard the drawback “information
leakage”. In addition, our protocol possesses high efficiency 66. 7% and is feasible. Finally, the protocol is applied to the scheme based on two-
qutrit entangled states with a secure communication.

Key words: Quantum dialogue; Bell states, Bell measurement, Generalized Bell states
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