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Quadrupling topological charges of vortex using multi-passed

spiral phase plate
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(Department of Aerospace Science and Technology, Space Engineering University, PLA Strategic Support Force, Beijing 101416, China)

Abstract: In order to generate optical vortex with high topological charges, theoretical analysis,
simulations and experimental demonstration of quadrupling topological charges of vortex based on spiral
phase plate were presented. According to Fresnel diffraction integral, theory of quadrupling topological
charges was analyzed. Setup of quadrupling topological charges based on one spiral phase plate was
designed, then mathematical model was built and relative intensity of vortex after quadrupling was
simulated. Simulated graphs of relative intensity and optical radius were plotted, the radius and intensity
were smoothly changed during the quadrupling. Finally, vortices with topological charges 4, 8, 12, 16
were generated and the reason why vortices with high topological charges generated by quadrupling were
of poor quality was analyzed.
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Fig.1 Experiment setup of quadruple topological charges of vortex

based on SPP
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Fig.2 Simulated intensity distribution of vortices of topological

charges 4, 8, 12 ,16 after quadrupling
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Fig.3 Simulated diagram of optical vortices of relative intensity
with propagation distance vortices with topological charges

1, 2, 3, 4 in process of quadrupling
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Fig.4 Simulated diagram of optical vortices of optical radius with
propagation distance vortices with topological charges 1, 2,

3, 4 in process of quadrupling
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Fig.5 Experimental intensity distribution of vortices of topological

charges 4, 8, 12, 16 after quadruple
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Fig.6 Experimental interferograms of plane wave and vortices of

topological charges 4, 8, 12, 16 after quadruple
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Fig.7 Interferogram of vortices with topological charges —8 and —16
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