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Deterministic secure quantum
communication based on arithmetic coding
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2. Business College, Southwest University, Chongqing 402460, China)

Abstract: In order to improve the photon utilization and communication efficiency of quantum direct communication, a determin-
istic secure quantum communication scheme based on arithmetic coding is proposed. Firstly, the fountain code is used to
pre-share a small amount of classical information to complete the sharing of measurement base information and decoding infor-
mation. Then, the secret information is encoded by simplified arithmetic coding, and the corresponding photons sequence are pre-
pared to transmit the secret information. The using of arithmetic coding improves protocol communication efficiency and photon
utilization. What's more, the scheme can be implemented using the same physical device as the BB84 protocol. According to the
security analysis, the scheme has high security. It can resist the existing intercept-measure-resend attack, false-signal attack, en-
tanglement-measure attack, photon-number-splitting attack, and so on.
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