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Homogenization design of laser diode based on ZEMAX
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Abstract: In order to meet the beam homogenization application requirements of laser diodes, a beam homogenization
shaping system was designed with ZEMAX optical design software. A collimation system composed of aspheric lenses and
inverted cylindrical lenses telescope system was used to get a circular Gaussian beam. On the basis of deducing
homogenization projection radius of fundamental mode Gaussian beams, the two-aspheric lens homogenization system was
optimized with ZEMAX. The whole system can obtain a circular spot with energy uniformity over 96% at a large range.
Meanwhile, the beam homogenization of high power optical fiber couple module was realized, which satisfied the needs of

high uniformity in applications. This research provides an effective way for the homogenization applications of laser diodes.
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Fig. 1 Layout of collimation and rounding system
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Fig.2 Energy distribution of beam after shaping
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Table 1 Optimized parameters of aspheric lenses
radius/mm 4.053 10.962
thickness/mm 3 3
conic -4.526 -2.268
a, /1074 -93.81 -1.720
as /1076 1263 -7.662
ag /1077 - 1098 - 1. 500
/1078 442.4 -3.086
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Fig.3 Energy profile under non-sequential raytracing
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Fig.4 Layout of shaping and homogenization system
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Fig. 6 Energy profile on x axis
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Fig.7 Uniformity variation in a dynamic range
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Table 2 Optimized parameters of aspheric lenses
radius/mm  thickness/mm conic a,/10 73 a,/10 73 ag/10 73 ag/10 73 a,)/10 73
9.373 2 —43.717 -4.577 -17 7.004 -182.7 22.02
32.065 2 -68.758 3.054 -0.2481 -0.1302 -0.126 -1.232
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Fig.8 Energy profile on x axis after shaping and homogenization for the

best result
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