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Homogenization of semiconductor laser using

diffractive micro—lens array
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(1. Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to solve the problem that the high fill factor and accuracy of the refractive lens are
difficult to realized, a new approach for homogenization of semiconductor laser by using diffractive
micro—lens array was proposed. And diffractive micro—lens array with phase steps based on the theory
of scalar diffraction was designed. The equation of intensity distribution in the focal plane was derived
by the Fresnel diffraction equation. The imaging homogeneous system of diffractive micro lens array
was simulated and the influences of diameter and phase steps of diffractive micro—lens on the intensity
distribution were studied. The results show that the non—homogeneity about +5% and energy efficiency
over 97% of the focal speck can be achieved with micro—lens diameter of 0.27 mm and phase steps of
16.
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Fig.1 Principle of homogeneous systems with two diffractive

micro—lens arrays
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Fig.2 Intensity distribution of LD source at fast axis
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Fig.3 Intensity distribution in focal plane
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Tab.1 Data of intensity distribution in focal plane

after increasing diameters of diffractive micro—lens

Diameter Number RMS P-V Efficiency
0.16 15 8.37% 17.58% 95.76%
0.18 13 6.00% 16.78% 97.32%
0.22 11 3.25% 10.44% 97.32%
0.27 9 3.06% 10.52% 97.23%
0.34 7 4.85% 12.81% 94..98%
0.48 5 3.83% 12.56 % 97.12%
0.80 3 2.79% 14.55% 97.35%
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Fig.4 Relative intensity distribution in focal plane with different
diameters, the same relative diameters and phase steps of

micro—lens array
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Fig.5 Intensity distribution of beam with different phase steps L
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Tab.2 Homogeneity and energy efficiency of beam

after increasing phase—steps of micro—lens

Types L RMS P-Vv Efficiency
8 6.84% 20.32% 89.78%
16 3.06% 10.52% 7.23%
Diffracti icro—
iffractive micro 39 1.92% 5.55% 99.18%
lens array
64 1.72% 4.37% 99.65%
® 1.48% 3.66% 99.81%
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