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Abstract: With the rapid development of quantum key distribution (QKD) technology, in order to ensure the security of
aviation communication, researchers began to gradually carry out relevant research and experiments on the quantum
communication technology of aviation airborne platform. In the free space experiment, the measurement device
independent quantum key distribution (MDI-QKD) protocol eliminates the attack on the detector's side channel, but its
key generation rate is still low due to the influence of atmospheric turbulence and other interference factors. Based on
the relationship between Fibonacci sequence and Lucas sequence, this paper encodes the key information of
photonic orbital angular momentum (OAM), and proposes an MDI-QKD scheme based on Fibonacci coding. The
encoded quantum key distribution scheme increases the single quantum information transmission capacity without
affecting the security of the original MDI-QKD protocol. The scattering effect of atmospheric turbulence on photonic
OAM in the presence of noise in free space is analyzed, and the probability of detecting different OAM states at the
detection end is obtained. And the relationship between the key generation rate and the maximum transmission
distance of the MDI-QKD scheme that uses OAM to encode quantum information is established. When the beam
propagates in the atmospheric channel, the radial intensity of the beam gradually increases, and the scattering effect
of the turbulence on the photonic OAM gradually increases. The original OAM state diverges into adjacent OAM
states and tends to be irregularly distributed. The probability of detecting the original OAM state at the detection end
continues to decrease. The maximum transmission distance of the MDI-QKD scheme based on OAM coding is 20km
longer than that of the MDI-QKD scheme based on polarization coding.

Key Words: aviation airborne communication technology; measurement equipment independent; quantum key
distribution; orbital angular momentum; Fibonacci sequence; atmospheric turbulence
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