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Abstract
analytical expression of a vortex beam passing through a fork-shaped grating is derived. The diffraction characteristics

Based on the Huygens-Fresnel integral and the transmittance function of the fork-shaped grating.

of vortex beams by a fork-shaped grating embedded with topological charge | are studied in great detail. It is shown
that the topological charge of the center spot of the diffracted beam is the same as that of the incident vortex beam,
and that the topological charge of the nth diffracted beam is nl + m with different diffraction order n. The nth
diffracted beam spot is plane wave when it satisfies nl + m = 0. While on both sides of the plane wave spot. the
doughnut radius of the diffracted beam spot increases as the diffraction order n changes. According to nl+ m =0,
the topological charge of the incident vortex beam can be detected through the order 7 of the plane wave spot and the
topological charge | embedded in the fork-shaped grating. The results are compared with the experimental results and
it is found that they are both in good agreement.
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Fig. 1 Fork-shaped hologram produced by the interference of the plane wave and the optical vortex with an

azimuthal phase factor of exp(il§)
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Fig. 2 Diffraction pattern of the vortex beam (m=+1) diffracted by a fork-shaped grating (/=-41) at the

plane of ¥=1.0 m (a) and the corresponding phase distributions for the diffracted beam spots (b) ~ (f)
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Fig. 3 Diffraction pattern of the vortex beam (m=—+1) diffracted by a fork-shaped grating (/=-41) at the

plane of z=1.4 m (a) and the corresponding phase distributions for the diffracted beam spots (b) ~ (d)
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Fig. 4 Diffraction pattern of the vortex beam (m=—+1) diffracted by a fork-shaped grating (/=-41) at the

plane of ¥=0.7 m (a) and the corresponding phase distributions for the diffracted beam spots (b) ~(d)
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Fig. 5 Intensity distributions in the x axis of the vortex beam (m=-+1) diffracted by a fork-shaped grating (/=-41)

at different planes
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Fig. 7 Diffraction patterns of the vortex beams diffracted by a fork-shaped grating (/=-+1) (experimental results)
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Fig. 8 Diffraction patterns of the vortex beams diffracted

by a fork-shaped grating ( experimental results)
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