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Figure 1 Diagram of Bessel beam formation and its self-recon-
struction described by Hankel waves. (a) Self-reconstructing of
Bessel beam with an on-axis obstacle; (b) self-reconstructing of
Bessel beam with an off-axis obstacle.
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Figure 2 Intensity distribution of the first-order Bessel beam: (a) longitudinal intensity distribution and (b) cross section intensity distribution

(3D).
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Figure 3 (a) Diagram illustrating of the occlusion with an obstacle; (b) intensity profile along the propagation direction.
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Figure 4 Cross section intensity distributions at different positions.
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Figure 5 Experimental setup.
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Figure 6 Cross section intensity distributions in experiment at different positions with an on-axis circular obstacle.
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Figure 7 Cross section intensity distributions in experiment at different positions with an on-axis square obstacle.
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Figure 8 Cross section intensity distributions in experiment at different positions with an off-axis square obstacle.
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Self-reconstructing properties of high-order
Besssel-Gauss beam

ZHANG QianAn, WU FengT ie*, ZHENG WeiTao & PU JiXiong

College of Information Science & Engineering, Huaqiao University, Quanzhou 362021, China

Based on the hankel waves theory, formation principle of Bessel beam is analyzed, self-reconstruction behavior of
zero-order and high-order Bessel beam is also explained commendably. Based on the diffraction theory and the
transmission model under the collins formula conditions, optical intensity of high-order Bessel beam after a circular
obstacle is simulated. Result shows that the high order Bessel-Gauss beam have similar self-reconstruction behavior
with zero-order Bessel beam. In terms of the experiment, first-order Bessel-Gauss beam is generated by focusing of
vortex beam with an axicon. This Bessel-Gauss beam passes though an on-axis circular obstacle, an on-axis square
obstacle and an off-axis square obstacle, and the self-reconstruction properties of the high-order Bessel-Gauss beams
are verified. Experimental results agree well with the theoretical analysis.

hankel waves theory, diffraction theory, high order Bessel-Gauss beam, self-reconstructing
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