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Fig. 1. Schematic of the NLA-based CVQT scheme. The entangled source EPR state is prepared by the third party Charlie. The
modes A, and By are transmitted to Alice and Bob through the fiber lossy channel. At the receiver , Alice and Bob use noiseless lin-

ear amplifiers for performance improvement. LO, local oscillator; BS, beam splitter; g, gain of NLA.
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Fig. 2. The gain coefficient of NLA versus the transmission

distance in different lossy channels.
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Fig. 3. The fidelity versus the transmission distance in single lossy channel case: (a) The EPR parameter A = 0.5, the gain of NLA
g €{2.3, 2.0, 1.7}; (b) the EPR parameter A = 0.7, the gain of NLA g € {1.5, 1.3, 1.1}.
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Fig. 4. The fidelity versus the transmission distance in symmetrical lossy channel case: (a) The EPR parameter A = 0.5, the gain of
NLA g € {1.8, 1.5, 1.2}; (b) the EPR parameter A = 0.7, the gain of NLA g € {1.4, 1.3, 1.2}.
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Fig. 5. Characteristic functions of input state and output state in symmetrical lossy channel case: (a) Characteristic function of in-

put state; (b) characteristic function of output state with NLA; (c¢) characteristic function of output state without NLA; (d) projec-

tion of characteristic functions of input state and output state on X-P plane.
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Continuous variable quantum teleportation
with noiseless linear amplifier”
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Abstract

Continuous variable quantum teleportation (CVQT) plays an important role in practical quantum
communication. However, the noise and loss in the actual environment will lead to the degradation of
entanglement, which has an effect on the performance of the system in terms of the transmission distance and
hence hinders its implementations. In this paper, we suggest an approach to improving the performance of the
CVQT system with an embedded noiseless linear amplifier (NLA). By using the NLA, one can amplify the
degenerated entangled source to compensate for the attenuation of the fiber. Then we consider the influences of
the available gains of the NLA on the performance of the proposed scheme under different lossy channels and
entangled sources. The simulation results show that the performance is improved in fidelity and transmission
distance, which may provide a feasible and effective method of putting the long-distance CVQT into practical

application .
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