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Interference of a Plane Wave with a Bessel Beam
to Generate Bottle Beam

HE Yanlin'?, XING Xiaoxue®, CHEN Ziyan'?, WU Fengtie'"*

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, Chinaj;
2. Fujian Key Laboratory of Optical Beam Transmission and Transformation, Xiamen 361021, Chinaj;

3. School of Electronic and Information Engineering, Changchun University, Changchun 130022, China)

Abstract: In this paper, we propose a new method to generate periodic bottle beam by superposition of a Bes-
sel beam with a plane wave for the first time. The optical fields’ expression of superposition of the Bessel beam
and the plane wave was deduced, the radial and transverse intensity distribution of the field was numerical sim-
ulated by Mathcad. The influence of the incident beam radius on the intensity and period of bottle beam was
analyzed. The results show that bottle beam can be generated by coherence of Bessel beam and plane wave, we
also found that with the decreases of beam radius, the intensity of the peaks decreased and the number of bottle
beam decreases at the same distance.
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Fig. 4 Axial intensity distribution Fig.5 Curve of axial intensity distribution
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Fig. 8 Axial intensity distribution with different beam radius
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