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Poisson survival model of quantum entanglement
signaling network and fidelity analysis*
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Abstract

Quantum signaling states have decoherence because of the environment during the transmission. It causes signaling damage and

thus will have impact on building high survivability quantum entanglement signaling network. In order to study the influence deeply,

Poisson damage model of quantum signaling network is established. First, disaster magnitude is defined base on signaling fidelity.

Second, average damage signaling quantum bits and survival function of quantum signaling network is put forward by basic quantum

theory. At last, research on the signaling damage repair strategy and simulation is analyzed. Simulation results show that increasing

of disaster magnitude will greatly reduce the signaling network survivability. However, increasing the nodes and controlling signaling

damage caps may improve survivability. The repair strategy which costs small number of cycles can rapidly increase the signaling

fidelity from 0.6 to 0.9 and the survival function of the signaling network from 0.4 to 0.9.

Keywords: quantum communication, quantum signaling network, fidelity, Survival function

PACS: 03.67.Hk, 42.50.Lc, 03.67.Mn, 84.40.Ua

DOI: 10.7498/aps.62.230303

* Project supported by the National Natural Science Foundation of China (Grant No. 61172071), the Natural Science Foundation Research Project

of Shaanxi Province (Grant No. 2010JM8021), and the Education Natural Science Research Projects of Shaanxi Provincial Department (Grant No.

2011JK1017).
1 Corresponding author. E-mail: linlin_-1106@126.com

230303-5



