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Description of diffraction-free Bessel beam propagation based on
diffractive and interferential theory

LIU Bin, WU Fengtie, QIU Zhenxing

(College of Information Science and Engineering, Huagiao University, Quanzhou 362021, China)

Abgract : Based on the interferential theory and diffraction integral theory, the propagation characteristic of Bessel beam
generated by an axicon was studied. The gpplicability and advantages of the theories were discussed as well. The 3-D beam inten-
gty distribution was smulated numerically. The relative parameters were al S0 measured experimentally. The numerical smulation
and the experimental results show that , within the maximum diff raction-f ree distance, the orraxisintendty distribution of the Bes-
sel beam can be described well by the diff ractive theory , while the intendty distribution of the Bessel beam approach or beyond the
maximum diff raction-free distance can be properly described by the interferential theory. The experimental results are cons stent
with the theoretical ones.
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