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Measurement—device—independent QKD based on
orbital angular momentum with real-time tracking compensation
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(1. School of Information and Optoelectronic Science and Engineering, South China Normal University, Guangzhou 510631, China;

2. School of Computer Science & Software Engineering, Shenzhen University, Shenzhen Guangdong 518060, China)

Abstract: Distortion phase introduced in atmospheric channel transmission seriously limits the secure transmission distance of
orbital angular momentum (OAM) quantum key distribution based on free space. In order to realize real-time monitoring and
compensation of distortion phase, based on adaptive optics technology, a measurement-device-independent quantum key
distribution (OAM-MDI-QKD) scheme for real-time tracking compensation of OAM coding is proposed. Wavefront
compensation and phase conjugation, are used to design an adaptive optical system with double compensation. The structure of a
single light source is used to solve the problem of wavelength mode mismatch between two light sources. The problem of
inaccuracy in the measurement reference frame of traditional MDI-QKD is solved by coding with OAM. The simulation results
show that the loss tolerance of the proposed scheme is 42 dB higher than that of the traditional MDI-QKD scheme and 2 dB
higher than that of the uncompensated OAM-MDI-QKD scheme under the same channel loss.
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