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Miniaturization of Solar Simulator by Using Telephoto Lens
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Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,Changchun, Jilin 130033, China

Abstract Solar simulator is an important application in non-imaging optics, its optical path is long because of
the special optical system, and the collimating system accounts for nearly half of the whole optical path when
the dual separation collimating lens are used. In order to achieve the miniaturization of solar simulator, the
telephoto lens is used, and the telephoto lens has a short back focal length. When the dual separation collimating
lens is replaced by the telephoto lens, the optical path of the collimating system can be shorter and the whole
solar simulator optical path can be more compact. The collimating system with three-piece telephoto lens is
designed, and the impact on the solar simulator technical specifications is studied through LightTools software
simulation analysis. The simulation results show that although the solar simulator technical specifications
change little. The simulator optical path becomes shorter, therefore the solar simulator can be miniaturized by
using the telephoto lens as collimating optical system.
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Fig.1 Optical principle of telephoto lens
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Fig.2 Model of dual separated collimating lens
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Table 1 Structure parameters of dual separated collimating lens

Surf: type Radius /mm  Thickness /mm Glass Semi-diameter /mm
OBJ Standard Infinity Infinity Inifinity
STO Standard 366.636000 28.000000 K9 85.316296
2 Standard -302.53400 6.000000 84.969517
Standard -290.331000 7.000000 ZF2 83.439468
Standard -938.091000 618.400000 83.061213
IMA Standard Infinity 20.500110
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Fig.3 Chromatic aberration and spherical aberration of dual separated collimating lens
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Fig.4 Model of telephoto lens
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Table 2 Structure parameters of telephoto lens

Surf: type Radius /mm  Thickness /mm Glass Semi-diameter /mm
OBJ Standard Infinity Infinity Inifinity
STO Standard 302.762645 17.000000 ZK1 85.386226
2 Standard -2361.736827 0.100000 85.114575
3 Standard 116.366646 29.000000 FK2 79.904261
4 Standard 740.205152 73.500000 79.332883
5 Standard -322.437095 37.000000 7£6 43.451421
6 Standard 85.202528 224.859035 M 33.506160
IMA Standard Infinity 21.262423
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Fig.5 Chromatic aberration and spherical aberration of telephoto lens
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Fig.6 Model of the optical system using the dual separated lens
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Fig.7 Model of the optical system using the telephoto lens
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Fig.8 (a) Line chart of irradiance on the surface; (b) raster chart of irradiance on the surface
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Fig.9 (a) Line chart of irradiance on the surface using telephoto lens; (b) raster chart of irradiance on the surface using

telephoto lens
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