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Localized Hollow Beams Generated through Interference of Double
Zero-Order Bessel Beams

Xue Dongmei Liu Tingting Guo Chengshan
(College of Physics and Electronics, Shandong Normal University, Jinan 250014)

Abstract: Three-dimensional (3D) intensity distribution of double zero-order Bessel beams is theoretically analyzed
and simulated in computer. It is found that a chain of three-dimensional localized hollow beams can be generated by
interference of the double zero-order Bessel beams. Dependence of the size, the spatial period and the quality of these
localized hollow beams on the parameters of the double zero-order Bessel beams are discussed quantitatively. The
condition for zero intensity at the central points of the localized hollow beams is given. We also found that the optimal
localized hollow beams can be generated only when the radial ratio of the inner to outer rings is taken as a special
value. This research is significant for design of new diffractive optical elements to generate localized hollow beams
based on interference of the double zero-order Bessel beams.
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Fig.1 Schematic arrangement for generating double

zero-order Bessel beams
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Fig. 2 Axial section of the three-dimensional intensity

distribution generated by double zero-order Bessel beams
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Fig. 3 Transverse intensity of two zero-order Bessel

beams and their interference
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Fig. 5 Intensity distribution of the localized hollow beams generated by double zero-order Bessel beams at axial

section (a) along the transverse direction, (b) along the direction of the minimal intensity
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