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Realization of Experiment on Auto-Focusing Array Airy Beam

Wu Pengfei, Ke Xizheng, Song Qiangqgiang

College of Automation and Information Engineering , Xi'an University of Technology, Xi'an, Shaanxi 710048, China

Abstract Self-focused array Airy beam has properties of high strength and large beam density, which makes it have

strong inhibition for atmospheric turbulence and atmospheric scattering. Thus it can be used to receive much

stronger signals on the receiver side and greatly improve the quality of atmospheric laser communication. A plurality

of cubic phase masks that can produce Airy beams are orderly arranged to produce a multiphase diaphragm, which

then can produce an array Airy beam with self-focusing. The simulation and experiment explain the auto-focusing

process of Airy beams and the effect of spot size on its auto-focusing performance. The experimental results show

that the array Airy beam, based on multiphase diaphragms, can be auto-focus, and the auto-focusing size gets larger

as the spot size gets larger. Thus, by means of adjusting the spot size of each Airy beam in the array, the Airy’s

auto-focusing position can be controlled effectively.
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Fig. 2 Simulation chart of array Airy beam
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Fig. 3 Simulation of self-focusing of two-dimensional array Airy beam. (a) =0 m; (b) 2=300 m; (¢) =700 m; (d) *=1000 m
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Fig. 4 2D Airy beam main lobe migration trajectory
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Fig. 5 Initial light intensity distribution of the array Airy beam at different lateral scales.
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Fig. 6 Effect of transverse scale x, on self-focusing
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Fig. 7 Experiment generation of array Airy beam. (a) Experimental setup; (b) multiphase diaphragm; (c) array Airy beam
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Fig. 8 Experimental diagram of self-focusing of two-dimensional array Airy beam.
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Fig. 9 Multiphase diaphragms with different scale factors. (a) =8 pm; (b) =10 pm; (¢) 7 =13 pm; (d) =15 pm
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