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Simulated and Experimental Studies on Changing the
Size of Bottle Beam

Zhang Qian'an Wu Fengtie Zheng Weitao Ma Liang

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

Abstract Bottle beams with different sizes can be used to trap particles at different scales. A new method of

changing the size of bottle beam using a popular sphere lens telescope system is proposed. The analysis is based on
the geometrical optics, and simulated by ray tracing with optical design software ZEMAX. The bottle beams were
captured and measured before and after the telescope system. It is shown that the size conversion ratio of bottle beam

corresponds to the ratio of focal length of the two lens (magnification of the telescope). The theoretic analysis and
numerical stimulation agree well with the experimental results.
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Fig. 1 Scheme of bottle beam generated by axicon-lens system
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Fig. 2 ZEMAX simulations of bottle beam transformed by a telescope system. (a) system layout,

(b) cross sections intensity distribution of (ID, (¢) cross sections intensity distribution of (II)
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Fig. 4 Ring-shaped focus spot of the bottle beams
captured in experiment. (a) before transformed
by the telescope system, (b) after transformed

by the telescope system
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