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Abstract

A concept of wireless ad hoc quantum communication network is proposed and a routing protocol is designed for wireless
quantum communicaiton network with complex structure. The routing protocol is on-demand and the routing metric is based on the
number of entangled particle pairs. The node that wants to send information carried by quantum state can initiate a route request and
establishment procedure. The destination node chooses path by the routing metric and sends route reply message along the selected
path. During the information transmission, if the quantum channel or the wirless channel between any neighbors in the selected path is
broken, a route discovery process is reinitiated to set up a new route. Nodes in the selected path use a both-end approximation algorithm
to establish a quantum channel. After the quantum channel is established, the quantum state is transferred by quantum teleportation

and the information transfer between any two nodes in wireless ad hoc quantum communication network is finished.

Keywords: ad hoc network, quantum communication network, quantum teleportation, entanglement swapping

PACS: 03.67.Hk 42.50.EX

* Project supported by the Young Scientists Fund of the National Natural Science Foundation of China (Grant No. 60902010), and the State Key
Laboratory of Mobile Communications, Southeast University, China (Grant No. 2012A03).

1 E-mail: yuxutao@seu.edu.cn

220303-8



