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Noise Filtering of Optical Communication Systems
Based on Two Modulated Quantum Numbers

ZHANG Jiandong, WANG Shuai

(School of Mathematics and Physics, Jiangsu University of Technology, Changzhou 213001, China)

Abstract This paper focuses on the impacts of background and jamming noise in wireless optical commu-
nications and proposes a communication system with two modulated quantum numbers. The physical
mechanism of noise filtering based on the control of degree of freedom of orbital angular momentum is
showed, and the effects of improved signal-to-noise ratio and signal utilization in atmospheric turbulence
are studied. The results show that the signal-to-noise ratio can be improved by several times and even
more for different turbulence intensities as well as modulated quantum numbers. In addition, the signal u-
tilization of the system is more than 50% under any turbulence intensity. When the modulated quantum
numbers are large, the signal utilization of the system approaches to 100%.
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