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Abstract The measurement-device-independent quantum key distribution (MDI-QKD) system can resist any
attacks on the side channel of the single-photon detector. In order to further optimize the multi-party MDI-QKD
protocol, this paper investigates the multi-party MDI-QKD protocol based on W states, and introduces the detector
quality factor (ratio of dark count Y, to detection efficiency 74) as an analog parameter to simulate and analyze the
factors influencing bit error rate and key generation rate. The simulation results show that the increase of any one
among the three variables of channel-transmission loss, fiber-channel distance and detector quality factor enhances
the bit error rate and reduces the key generation rate.
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Table 1 Post-selection states of four participants after successful measurement by Emma

[22]

Announced bit

Participants who obtain key bits and their operation

Alice Bob Charlie David

0(1) 0(1) Charlie &. David, one of their bit flips

0(1) - 0(1) Bob & David, one of their bit flips

0(1) - - 0(1) Bob &. Charlie, one of their bit flips
0(1) 0(1) Alice & David, one of their bit flips
0(1) - 0(1) Alice &. Charlie, one of their bit flips
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