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Optical Design of Target Range UV Telescope System
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Abstract Ultraviolet (UV) spectrum is an important method for photoelectric measurement. Ultraviolet target
signal is weak, only a few kinds of optical materials in this spectral range can be chosen, so it's difficult for the high-
resolution ultraviolet observations. A large relative aperture and long-focus UV optical system is designed which is
used in target range measurement, and it solves those problems by catadioptric imaging and reimaging. The UV
optical system has the parameters of F number of 2, focal length of 400 mm, field of view (FOV) of 1°, wavelength
range of 250~400 nm. The Nyquist frequency (38 lp/mm) modulation transfer function (MTF) is better than 0.7 in
the telescope system FOV according to the analysis of optical software. Taking into account the environmental
adaptability, focusing amount and image quality are considered at —40 C ~60 C for the UV telescope system.
Result shows that the Nyquist frequency MTF is better than 0.5 after focusing which meets the design specifications
and the practical application.
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Fig. 1 Atmosphere transmission in different distances
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Table 1  Specifications of UV telephone system

Specifications UV telephone

Field of view /(*) 1
Focus length /mm 400
F number 2
Aperture /mm 200
Spectral range /nm 250~400
Resolution /(°) 0.0019
Pixel size /pum 13.3
Pixel 512 X512
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Fig. 2 Structure of telescope system
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Table 2 Structural parameters of optical system

Element No. Material Front radius /mm Thickness /mm Back radius /mm Thickness /mm
1 Mirror —560. 46 218. 835 \ \
2 Silica 109. 14 5 —173 35. 7683
3 Mirror Infinity 143. 3058 \ \
4 Mirror Infinity 34 \ \
5 CaF, —29.79 8.377 49. 2 3.397
6 Silica 34. 544 20 —31.173 4.05
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Element No. Material Front radius /mm Thickness /mm Back radius /mm Thickness /mm
7 CaF, —94. 081 7.516 70.8 5.5
8 Filter Infinity 6 Infinity 162.03
9 CaF, —154.53 10 188. 49 7.994
10 Silica —46.13 —9.5748 110. 66 93. 24
11 CaF, —17.625 10 —30 10
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Table 3 Variety of defocusing amount in different temperatures

Parameter Value
Temperature / C —40 —20 0 20 40 60
Defocusing amount /mm 0.2258 0.1510 0.0749 0 —0.0755 —0.1512
FA4 R KGR R
Table 4 Distance of focus lens in different temperatures
Parameter Value
Temperature / C —40 —20 0 20 40 60
Distance /mm 0.4627 0.3096 0.1552 0 —0.1568 —0.3144
4_ Design and description of the ultraviolet plume instrument
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