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Abstract In view of the difficulty in improving the irradiation uniformity of the current solar simulator, the pa-
per introduces a new type of cluster—type optical integrator. The process of the cluster—type optical integrator
based on the theoretical analysis of the symmetric optical integrator is introduced. The solar simulator optical
system is simulated with LightTools software. The results show that: after using the cluster—type optical integra-
tor, the irradiation non uniformity of solar simulator is significantly improved, irradiation non—uniformity in the
range of @ 50 mm is less than 0.2%, and in the range of @ (50~120) mm is less than 1.5%. The results satisfy the
requirements of high irradiation uniformity.
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Fig.1 Structure diagram of symmetrical optical integrator Fig.2 Schematic diagram of symmetrical optical integrator
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Fig.3 Irradiance distribution curves of optical integrator. (a) Before; (b) after
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Fig.4 Structure diagram of cluster optical integrator Fig.5b Schematic diagram of cluster optical integrator
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Table 1 The same element parameters in simulation optical system unit: mm
Spun ellipse Additional lens I Additional lens II Collimating lens Irradiated surface
Diameter: @ 220, D 40 @ 40 @ 40
125x125
f1=42.06, £,=967.27 f=2878.39 f=-708.47 f=481.38
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Table 2 Irradiance data of symmetrical optical integrator

Diameter /mm & 25 @ 50 D75 @ 100 ® 120
Max /(W/mm?) 1385.9 1385.9 1385.9 1385.9 1385.9
Min /(W/mm?®) 1376.0 1372.7 1363.9 1357.1 1323.6
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Fig.8 Irradiance distribution in two—dimensional of cluster optical integrator
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Table 3 Irradiance data of cluster optical integrator

Diameter /mm & 25 @ 50 P 75 @ 100 D 120
Max /(W/mm®) 1376.5 1376.5 1376.5 1376.5 1376.5
Min /(W/mm?) 1374.0 1373.0 1363.3 1352.5 1338.5
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Table 4 Contrast analysis of irradiation non—uniformity

Diameter /mm @ 25 @ 50 & 75 @ 100 @ 120
Symmetrical integrator 0.36% 0.48% 0.80% 1.05% 2.3%
Cluster integrator 0.09% 0.13% 0.48% 0.88% 1.4%
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