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Abstract 

An analytical expression is obtained for the diffraction in the far zone of a conical wave on 

a spiral phase plate (SPP) with an arbitrary integer order of singularity n. Diffraction of a 

conical wave by an SPP is equivalent to the diffraction of a plane wave on a screw axicon. The 

diffraction of a conical wave and a Gaussian beam by an SPP is compared analytically. It is 

shown that in both cases a light ring is formed and the intensity function for small values of the 

radial variable ρ increases in proportion ρ2n, and for large ρ decreases as n2ρ-4. A 32-level 

second-order SPP with a diameter of 5 mm was made by way of direct recording with an 

electron beam on a resist. Using this SPP, a beam of a helium-neon laser was converted into a 

beam with a phase singularity and an annular intensity distribution.  
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