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Theoretical Analysis of Nondiffracting J, Beam
Xing Xiaoxue Wu Fengtie Zhang Jianrong

( College of Information Science and Engineering, Huaqiao U niversity, 362021, Quanzhou, China)

Abstract The solution of the zero order of the first kind Bessel beam ( nondiff racting /o beam) is given by superposition
of the plane waves whose wave vectors lies on the surface of a cone. By using the theory of diffracting integral, the optical
field distribution of plane waves passing through an axicon is derived. The optical intensity distribution on the axis and
that on the cross section are numerically simulated. It is shown that there is a good agreement betw een numerical simula
tion and geometrical optics approximation for the maximum collimating distance Z,. of nondiffracting beam. The effects
of beam radius and cone angle of the axicon on the Z,. are also discussed.

Keywords nondiffracting Jo beam, axicon, optical intensity on the axis, optical intensity on the cross section, central

spot size, maximum collimating distance



