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Methods for Detecting Topological Charge Number
of Vortex Beams Using Axicon
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Abstract; Based on Kirchhoff diffraction integral theory, the expressions of diffraction field after the axicon
and convex lens that illuminated by an oblique vortex beam are derived. A simple and feasible method for de-
tecting topological charge number by using an axicon is proposed. We compare this method with that of using
convex lens, results show that there is no need to fix detection point strictly by using an axicon. In practice,
this method shows more flexibility and applicability. Experiments are designed to verify the researches. Exper-
imental results are in good agreement with theoretical predictions and numerical simulation.
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Fig.1 Simulation results for diffraction patterns after axicon illuminated by oblique vortex beams
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Fig. 2 Simulation results for diffraction patterns after convex lens illuminated by oblique vortex beams
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Fig. 4 Experimental diffraction patterns after axicon illuminated by oblique vortex beams
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Fig. 5 Experimental diffraction patterns after convex lens illuminated by oblique vortex beams
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