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Abstract Fractional vortex that carrys the orbital angular momentum is a kind of special vortex with spiral structure.
Grating interference, which is made by vortex beams and the plane wave of the angle « with z axis, is used to make
fractional vortex through spatial light modulator. Horizontal and vertical superposition grating is used to make the
vortex arrays with different topological charge numbers. Through comparing the superposition of multiple sets of
experimental design, the topological charge number vortex beam under the different topological superpositions is
analyzed. It is found that, as a carrier, the loading information fractional vortex beam is stronger than the integer
vortex beam intensity, in which different fractional numbers, the maximum number of types of the transmission of
information provides the experimental basis for the reuse of vortex beam in free space communication.
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Fig.1 Principle of preparation of integer composite fork grating. (a) /=1 vertical dislocation; (b) /=1 horizontal

dislocation; (c) /=1 integer superposition of fork grating
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Fig.2 Principle of preparation of fractional composite fork grating. (a) /=0.5 vertical dislocation; (b) /=0.5 horizontal
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dislocation; (c) /=0.5 fractional superposition of fork grating
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Fig.3 Experiment device schematic diagram
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Fig.4 Integer order with fractional order grating diffraction simulation diagram and experimental figure.

(a)~(c)Simulation results; (d)~(f)experimental results
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Fig.5 Simulation results of 0.5 oblique incidence vortex beam diffracted beam. (a) a=—-; (b) a= 4 ; () a= ﬁ
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Fig.6 Experimental superposition principle of fractional charge number vortex beam array topology. (a) [=0.5
experimental horizontal figure; (b) /=0.5 experimental vertical figure; (c) fractional experimental superposition grating
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Fig.7 Vortex beam array by loading superposition gratings of different integer orders. (a)(b)(c) is the vortex beam array

that is respectively superposition topological number of 2+2 .3+3 and 2+3
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Fig.8 Vortex beam array by loading superposition gratings of different fractional orders. (a), (b), (¢) is the vortex beam

array that is respectively superposition topological number of 0.5+0.5.0.5+1.5 and 2+0.5
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