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Abstract
interferometry. Experimentally,

interference directly occurs only

when a spatial light modulator is used to generate a vortex beam,

This study proposes a new method to detect the orbital angular momentum of vortex beams using

coaxial

by a modulated vortex beam and an incident Gaussian beam which is not fully

modulated, producing a perfect petal-like interference pattern. The number of interfering petals coincides with the

value of the orbital angular momentum carried by the vortex beam; thus, a separate reference beam is not required
when we detect the orbital angular momentum of vortex beams produced by the spatial light modulator. This study
analyzes the interference pattern of Bessel-Gaussian and lLaguerre-Gaussian beams, which can reflect the orbital
angular momentum of the beam, i.e., the azimuth factor and the positive and negative values of the orbital angular
momentum together with the radial factor of the Laguerre-Gaussian beam. Notably, the interference results are
clear, and the stability is high.
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Fig. 1 Experimental device diagram for generating

and detecting OAM of vortex beams
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Fig. 2 Schematic of generation of interference mode. (a) Spiral phase plate corresponding to LG) beam; (b) strip

diffraction grating; (c) fork grating; (d) interference petal pattern of LGj beam; (e) circular LG) beam
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Fig. 3 Comparison of experimental and theoretical results

of interference figures. (a) Experimental results;

(b) theoretical results
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Fig. 4 Phase plates to generate Bessel-Gaussian beams with different OAMs and corresponding petal-like

interference field distributions. (a) OAM is positive; (b) OAM is negative
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Fig. 5 Phase plates corresponding to high-order

multi-ring Laguerre-Gaussian beam
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