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Fig. 1. The structure of MDI-QKD system.
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Fig. 2. Long distance MDI-QKD system with quan-

tum memories.
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Table 1. The main simulation parameters.
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Abstract

We propose a long distance measurement-device-independent (MDI) quantum-key-distribution (QKD) with quan-

tum memory, and analyze the relationship between the key generation rate and the storage efficiency of quantum memory.

Our protocol is considered and compared with MDI-QKD without quantum memory. We present general formulas for

our protocol with three-intensity decoy states. The simulation results show that the maximum secure distance supported

by MDI-QKD with quantum memory is about 500 km, while the maximum secure distance of MDI-QKD without quan-

tum memory is only 216 km. With certain limits, prolonging the time of maintaining the necessary quantum fidelity

can increase security key transmission distance. Furthermore, the protocol is robust against device imperfection such as

quantum memory decoherence effects, which can be easily applied to practical QKD system.

Keywords: quantum memory, measurement device independent quantum key distribution, decoy state

PACS: 03.67.Dd

DOI: 10.7498/aps.64.140304

* Project supported by the National Natural Science Foundation of China (Grant No. 61106068).

t Corresponding author. E-mail: sunyingkgd@163.com

140304-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1103/PhysRevLett.87.167903
http://dx.doi.org/10.1103/PhysRevLett.87.167903
http://dx.doi.org/10.1103/PhysRevA.73.042303
http://dx.doi.org/10.1103/PhysRevLett.91.057901
http://dx.doi.org/10.1103/PhysRevLett.108.130503
http://dx.doi.org/10.1103/RevModPhys.83.33
http://dx.doi.org/10.1103/RevModPhys.83.33
http://dx.doi.org/10.1103/PhysRevLett.91.057901
http://dx.doi.org/10.1103/PhysRevA.86.052305
http://dx.doi.org/10.1103/PhysRevA.86.052305
http://dx.doi.org/10.1103/PhysRevA.86.062319
http://dx.doi.org/10.7498/aps.64.140304

	1引 言
	2理论与模型
	2.1 测量设备无关量子密钥分配协议
	Fig 1

	2.2 基于量子存储的长距离测量设备无关量子密钥分配协议
	Fig 2


	3仿真结果与分析
	Table 1
	Fig 3
	Fig 4
	Fig 5


	4结 论
	References
	Abstract

