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Design of single aspheric lens used as beam lens

Qin Hua, Feng Dongtai, Zhang Shuang, Li Wenrui, Wang Jingru
(School of Sciences, Shandong University of Technology, Zibo 255049, China)

Abstract: In order to obtain a single aspheric lens for beam shrinkage, based on the law of refraction in
vector form and theoretical analyses of the refraction characteristics of an aspheric surface, a new method
was presented for designing a single aspheric lens used as a beam expander or a beam compressor —the
comprehensive learning strategy particle swarm optimizer. A single aspheric beam—expanding lens was
designed whose length is less than 170 mm and shrinkage rate is 14.16. The process of beam—shrinking
or beam—expanding was simulated by using the ray tracing method. Simulation results show that a single
aspheric lens can play the role of compressing beam or expanding beam, the comprehensive learning
particle swarm algorithm can be used to design an aspheric lens used as compressing beam or expanding
beam. A single aspheric beam —expanding (beam —compressing)lens can greatly simplify the beam
expanding (beam compressing)system, and greatly improve the uniformity of output light from the
expanding lens.
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Fig.1 Structure of beam expander with an aspheric lens
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Tab.1 Search range of aspheric surface coefficients

C(1/mm) d/mm a, a, as ag
Front surface [1/180,1/50] [0,0] [-15,0] [-5%107%,8x107%] [-5%1072,5x107"2] [-5%x107'°, 5x107"]
Rear surface [1/20,1/4] [100,200] [-15,0] [-5x1078,8x107%] [-5x107"2,5%107"] [-5x107'%, 5%107"]

R2 FHEBRMERASHNALER

Tab.2 Optimization results of coefficients of a front surface and a rear surface of an aspheric lens

C(1/mm) d/mm a, a, as ag
Front surface 1/63.86 0 -0.3898 5x1071 -5.0x10™" -5.0x107%
Rear surface 1/4.51 158 -0.389 8 -5.0x107" 5.0x107" 5.0x1071®
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Fig.3 Process simulation of the compressing beam passing through an aspheric lens
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Fig.4 Some optimization results obtained with CLPSO(with numbers indicating corresponding fitness values)
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