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Octal data transmission utilizing orbital angular
momentum of the vortex light
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Abstract :In this paper,a data transmission method based on the combination of the characteristics of the angular mo-
mentum of the vortex optical orbit and octal data encoding is proposed. The principle is to encode the transmitted data
in octal and map each bit into different sizes of topological charges,use orbital angular momentum keying method to
obtain the corresponding topological charge of the vortex light, and utilize the double amplitude grating to detect the to-
pological charge so as to obtain the corresponding encoded data and finally carry out the reverse decoding. The simula-
tion results show that compared with conventional binary optical transmission, vortex optical octet data transmission has
a larger channel capacity. Finally,the actual scroll light grid image is obtained and analyzed through the concrete ex-
periment , and the feasibility of encrypted transmission of scroll light 8 — bit data is verified.
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Fig. 1 Overall experimental optical path diagram
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Fig. 2 Vortex light grid
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Fig. 3 The grid generated by the vortex light of [ =2
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Fig. 4 Division of nine chambers
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Fig. 5 Block light intensity diagram
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Tab. 1 Comparison of fixed character

transmission speeds

L. . binary Vortex octal
Transmission speed comparison o
system transmission
Transfer 100 letters time/s 14.38 7.23
Transfer time of 100 characters/s 42.37 20.22
Transfer 100mixed times/s 48.94 22.61
Comprehensive accuracy/ % 99.72 99. 45
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Fig. 8 Segment diagram of vortex light
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