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Measurement of device-independent quantum key
distribution for the rotation invariant photonic state*

Dong ChenV?"  Zhao Shang-Hong?  Dong Yi" Zhao Wei-Hu"  Zhao Jing"

1) (school of Information and Navigation, Air Force Engineering University, Xi’an 710077, China)
2) (Department of information security, Xi’an Communication College, Xi’an 710006, China)

( Received 20 April 2014; revised manuscript received 6 May 2014 )

Abstract
The original measurement of device-independent(MDI)quantum key distribution(QKD) is reviewed, and a modified
protocol using rotation- invariant photonic state is proposed. Initial encoding and final decoding of information in our
MDI-QKD implementation protocol can be conveniently performed in the polarization space, while the transmission
is done in the rotation-invariant hybrid space. Our analysis indicates that both the secure key rate and transmission
distance can be improved by our modified protocol owing to its lower error rate. Furthermore, our hybrid polarization-
OAM qubits approach only needs to insert four g-plates in a practical experiment, and our simulation results show that

the modified protocol is practical.

Keywords: rotation invariant photonic state, polarization independent, measurement device-independent

quantum key distribution
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