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Table 1. Operations of quantum teleportation [74. On
condition that the entangled pair of particles A and B
is in the initial state |¢~)ap, the results of the Bell-
basis measurement of entangled pair of particles A and
C which are in the first column, lead to different states
that particle B is in, and the corresponding operations
Bob takes to project them onto the initial state of par-
ticle C.
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Table 2. Operations of Bob in quantum communica-

tion using quantum teleportation. On condition that
the entangled pair of particles A and B is in the ini-
tial state [1hE) a5 or |pT)an, when the results of the
Bell-basis measurement of entangled pair of particles
A and C are [¢p*)ca or |pF)ca, the corresponding
operations Bob takes to project the state that particle
B is in onto the initial state of particle C are in the
table.
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Table 3. The comparison between quantum communication using quantum teleportation and other protocols.
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Abstract

Quantum communication protects information security by means of the basic laws of quantum mechanics and has
aroused the wide public interest over the recent years. Quantum communication consists of quantum key distribution,
quantum secure direct communication, quantum teleportation, quantum dense coding, and quantum secret sharing. The
purpose of quantum key distribution, quantum secure direct communication and quantum secret sharing is to protect
the security of information and thus they are called quantum cryptography. In quantum key distribution and secret
sharing, data transmitted in the quantum channel are random keys rather than information, and the information is
sent through another classical communication. The direct communication of information through quantum channel is
realized in quantum secure direct communication. In this paper, we present a protocol for quantum communication by
using quantum teleportation (QCUQT), and analyze it in detail. First, we answer the question whether QCUQT is a
type of quantum secure direct communication. In QCUQT, only computational basis states are teleported, and both the
Bell-basis measurement and the single particle operations can be simplified. It is found that the QCUQT is equivalent
to the combined process of a quantum key distribution plus a classical communication rather than a type of quantum
secure direct communication. In order to read out the information in the quantum channel, classical communication is
required by QCUQT. Some misunderstandings about QCUQT are discussed and clarified in the paper. It was mistaken
that the transmission of quantum state in QCUQT is irrelevant to the channel noise nor the distance between two
parties, and QCUQT can even be used to realize superluminal communication. Our study shows that the QCUQT is
affected by the medium and also the distance between two parties, and it does not have an advantage over quantum
key distribution, and cannot realize quantum superluminal communication either. We also compare the QCUQT with
quantum key distribution, quantum secure direct communication, and classical one-time-pad in several aspects such as

the nature of the data in quantum channel, the way of reading out the key, the way of transmitting messages, and
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the amount of data carried in the process. We also point out the characteristics of each type of communication. It is
concluded that single-photon quantum key distribution is easier to realize than QCUQT because single-photon detection
and generation are easier to realize than the Bell-basis measurement and generation of EPR pairs. In particular, we
discuss the use of these protocols in space communication and it is suggested that quantum secure direct communication

be a better choice in outer-space quantum communication because of the low loss in quantum channels there.

Keywords: quantum communication based on quantum teleportation, full-use quantum key distribution,

deterministic quantum key distribution, quantum secure direct communication
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