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Generating approximate non-diffracting Bessel
beams by using passive method

HUANG Qi-lu, WU Feng-tie, LU Wen-he
(College of Information Science and Engineering , Huagiao University , Quanzhou 362021 , China)

Abstract; The fundamental principle of generating approximate non-diffracting beams by using passive meth-
ods was introduced. Then, three kind of methods, namely, lens axicon method, opaque disk method, and
tunable fluidic conical lens method, were given, and advantages and disadvantages of the methods were ana-
lyzed. The lens axicon is based on the use of the spherical aberration of the mirror surfaces, which is inexpen-
sive and easy to manufacture into a element with large apertures as compared with diffractive axicons, refrac-
tive cone axicons, and earlier lens axicons with aspheric surfaces; the opaque disk can offer the Bessel beams
with long non-diffracting distances, and the diameter of the central peak is adjusted by choosing the focal length
of the collimating lens ;the tunable fluidic conical lens is a new device for generating Bessel beams, which can
obtain the Bessel beams with different parameters by varying the refractive indexes of the solution which is
filled in the device. Finally, this paper points out that the generating methods of the non-diffracting Bessel
beams tend to have good quality, higher speeds, longer distances and simpler manufacture technologies.
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