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Optical design of diffractive refractive hybrid ultraviolet warning systems

YU Yuan-hang WANG Wen-sheng
( Laboratory of Contemporary Optical Measure Technology Changchun University of Science and Technology ~Changchun
130022 China)

Abstract: In order to meet the application of the ultraviolet( UV) warning systems in military domain an optical system of
a solar-blind ultraviolet warning system was designed with binary diffractive elements and aspherical elements. Its working

> reverted—

wavelength is 240nm ~ 280nm full field of view is 40°. It is composed only of five lenses with “negative-positive’
telephoto type. The lens has simple structure small size and high energy concentration. The results show that this design is a
good solution to the UV-axis lens aberration correction the spot is less than pixel size of UV-CCD making point diagram with
high energy concentration and satisfying the design requirement of UV warning systems.
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Table 1  The initial structure of the data
radius/mm thickness/mm material diameter/ mm
0 infinity infinity air
1 1.81630 0.2688 Cal, 1.500
2 -9.70194 0.1363 air 1.500
3 -1.71562 0.1619 quartz 1.400
4 1.72652 0.3324 air 1.400
5 4.26856 0.3909 CaF, 1.500
6 —-1.73853 0.0223 air 1.500
7 4.39230 0.4152 CaF, 1.500
8 -1.78979 0.3056 air 1.500
9 -1.70410 0.2496 quartz 1.200
10 5.60739 3.7241 air 1.200
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Fig. 1 Optical system structure
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Fig. 2 Spot diagram of the system
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ig. 3 Radial energy distribution of the system
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Fig. 4  Point spread function of the system
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Fig. 5 Longitudinal aberration map
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Fig. 6 Relative illumination map
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