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that after focused by the axicon, a vortex beam can convert into a high-order Bessel beam. The influence of by
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different cone angles of the axicon and the different topological number of the vortex beam on the focusing properties

)

Focusing properties of the vortex beams with axicon is studied. The focusing intensity distribution of

vortex beams with axicon by using Huygens-Fresnel diffractive integral is investigated. Numerical calculations show
=]

axicon, the obtained high-order Bessel beam keeps the original non-diffraction properties.
260.1440; 350.5500; 140.3300
1

of vortex beam is investigated. The results show that in the maximum distance of the non-diffraction zone of the

physical optics; vortex beam; axicon; high-order Bessel beam
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Fig. 1 Schematic illustration of the vortex beam

focused by an axicon
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Fig. 2 Intensity distribution of vortex beams focused with an axicon. (a) Contour plot of transverse intensity distribution at

750 mm; (b) contour plot of intensity distribution in the 7~z plane; transverse intensity distribution of the high-order

non-diffraction beams within the propagation range (¢) *=0.50~1. 25 m; (d) transverse intensity distribution of the

high-order non-diffraction beams within the propagation range x=1. 25~1. 70 m. The other calculation parameters

arem =1, y=0.5°, n =1.5
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Fig. 3 Intensity distribution of vortex beams focused with an axicon. (a) Contour plot of transverse intensity distribution at

750 mm; (b) contour plot of intensity distribution in the 7~z plane; transverse intensity distribution of the high-order

non-diffraction beams within the propagation range (¢) #=0.50~1. 25 m; (d) transverse intensity distribution of the

high-order non-diffraction beams within the propagation range *=1. 25~1. 70 m. The other calculation parameters

are m=2, y=0.5", n=1.5
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Fig. 4 Intensity distributions of high-order Bessel beams with different topological numbers. (a) ~ (h) correspond to
different topological numbers of two-dimensional and three-dimensional intensity distributions, respectively. The
other calculation parameters are y=0.5"; n=1.5
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Fig. 5 Intensity distributions of high-order Bessel beams obtained by focusing a vortex beam with different cone

angles of axicon. (a) y=0.5%; (b) y=1°; (¢) y=2°. The other calculation parameters are =250 mm, m=1
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