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Modification of vertex manufacture error on an axicon
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(College of Information Science & Engineering s Huaqgiao University s Quanzhou 362021,China)

Abstract: Based on the Fresnel diffraction theory, the influence of the vertex manufacture precision of
an axicon on the light propagation is analyzed in detail. It is points out that the axicon is equal to a pl-
ano-convex lens for focusing the beams when the vertex is machined to a circle. However, the blunt-
tip region of a real axicon can be described actually by a hyperbola, where the aberration non-diffrac-
ting beams will be formed due to the interference oscillation. This paper presents the theoretical deri-
vations of diffractive fields from the axicon with different vertexes and analyzes and simulates their
characteristics of beam propagation and transformation. Finally, a method for modifying the influence
of a hyperbola-tip axicon is proposed to correct the interference effect and to obtain an approximate
non-diffraction beam. It is shown that proposed method has guiding significance to the application of
the real manufacture axicon.
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Fig. 1 Schematic diagram of three cone surfaces
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Fig. 2 On-axis intensity profiles of three kinds of

axicon tips
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Fig. 4 Geometrical schematic diagram of a non-ideal

axicon
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