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Abstract In order to improve the pump beam homogeneity of high-power solid-state laser, the basic theory of beam

homogenization with imaging and non-imaging beam integrator systems is analyzed. Mainly from three aspects, i.e. ,

spot size, maximum incident angle and spot homogeneity, performances of both beam integrator systems are

compared in detail. The analysis shows that imaging beam integrator system not only provides better homogenization

effect and reduces the requirement of beam collimation than non-imaging beam integrator system, but also can change

the distance between two microlens arrays in order to extend its applicable field. After passing through the imaging

beam integrator system, the spot inhomogeneity of laser diode stacks is less than 10% in the illumination area.
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Fig. 1 Non-imaging multi-aperture beam

integrator system
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Fig. 2 Imaging multi-aperture beam integrator system
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Fig. 3 Functional scheme of non-imaging beam
integrator system with non-collimated beam
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Fig. 4 Non-imaging beam integrator system with different divergence angle beams. (a) Light distribution

(numerical aperture of lenslet is 0. 09); (b) power density and power ratio
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Table 1 Physical parameters of Gaussian beam and

multi-aperture integrator

Parameter Value
Gaussian beam waist /pm 6
Divergence angle /(%) 3
Wavelength /nm 808
Microlens aperture /pm 250
Radius of curvature /mm 0. 38
Fourier lens focal length /mm 155
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system with non-collimated beam
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Table 2 Measurement parameters

Parameter Value
Cooling-water temperature / C 25
Hydraulic pressure /kg 5
Power supply current /A 50
Voltage /V 9

— fast axis direction
- slow axis direction
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Fig. 9 Experimental results of imaging beam integrator system. (a) Spot pattern at the back focal plane;

(b) intensity distributions along fast axis and slow axis directions
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