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Collimating lens design and aspheric optimization

method of laser cauterization gun

Lv Chenyang, Zhan Renjun, Cui Ying
(College of Equipment Management and Support, Chinese People's Armed Police Force Engineering University, Xi’an 710086, China)

Abstract: In order to meet the increasing demand for beam quality of laser weapons, a design and aspheric
optimization method of optical collimation system was proposed. This method was successfully applied to the
lens design of a laser cauterization gun, so that the gun could obtain a higher quality collimating beam in a farther
range. First, the initial structure was obtained based on the analysis of tactical and technical parameters and the
calculation of the optical path, then the aspherical optimization was performed, the two simulation results were
compared and analyzed based on ZEMAX. Numerical results show that the optimized structure has significant
advantages. Its aspheric coefficient and curvature radius are 0.584 mm and 115.37 mm respectively, and the light
energy utilization rate can reach 99.92% when the GB 1316-88 anti-reflection film is used. After tolerance
analysis, the lens was processed and combined with the gun body for a board ablation experiment. The
experimental results are in good agreement with the simulation results. The superiority of lens performance
proves the feasibility and rationality of the proposed design and optimization method, and also provides a certain
reference value for similar problems in other fields.
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Tab.1 Characteristics of common optical glass

Refractive index at

Material Applicable wavelength/um 1 064 nm Abbe number
K5 0.4-1.0 1.523 59.48
K9(BK?7) 0.3-2.3 1.516 64.17
MgF, 0.5-0.9 1.360 59.10
ZnS 0.4-14.5 2.250 28.32
CaF, 0.4-11.5 1.430 95.3
ZnSe 0.5-22.0 2.440 24.38
MgO 0.4-9.5 1.690 49.71

o H MgO 3¢ 55 7658 OB HUR B A1 FH T 45 55 R 4
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Tab.2 Application parameters

Parameter Value
Effective range/m 200
Spot diameter/mm 10
Lens diameter/mm 25

Lens material K9

Uniformity of spot energy +(4.2%-4.3%)
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Fig.1 Transformation of a Gaussian beam through a spherical single

lens
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Tab.3 Initial system structure parameters

Main lens parameter Value/mm
Object numerical aperture NA=0.1
Effective focal length 181.59
Fiber core diameter 0.01
Paraxial image height 2.5
Pupil diameter 17.64
Radius of curvature 92
Image distance 200000
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