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Design of Diffractive Array Beams with Multiorder Vortices

GAO Yuan-mei LU Cheng-zhen

(School of Physics and Electronic Science,Shandong Normal University,Jinan 250014, China)

Abstract vortex has been widely used in optical field. Optical micro-manipulation techniques, optical
communication in free space,and optical measurement techniques all use vortex light. The high-order vor-
tex light and array vortex light have more efficient effect on the bulk self-assembly of particles. However,
the high-order vortex light designed in previous papers is only localized in a small propagation range (10 °
m) ,so it has little application value. In this paper, the array vortex beam with high-order vortex is designed
theoretically by us,and the propagation distance of this light field is about 30cm. The mathematical expres-
sion of array vortex diffraction free optical field is derived with Fourier transform. The optical field of vor-
tex array is obtained by numerical simulation. High-order vortex lattice light field was obtained experimen-
tally by using spatial light modulator (SLM). In addition, the diffraction free distance of the high-order lat-
tice vortex field was measured. The research in this paper has application value in optical micro-manipula-
tion, particle self-assembly and other fields.

Key words higher order vortex;vortex array;no diffraction distance;Fourier transform



