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In order to realize the detection of dark and weak target in space, the optical system of visible light

detection camera with a large aperture is designed. Its effective focal length is 350 mm, F-number is 1/1. 6, field of

view is 3.2°, and working wavelength ranges from 450 to 950 nm. The structure of the visible light detection camera

is described, and the structure form is determined to be Maksutov's two reflection system whose primary and

secondary mirrors are spherical. CODE-V optical design software was used to iptimize the optical system. The image
Key words

quality evaluation and thermal analysis result are presented. The result shows that each field spot diagram is nearly
circular, 80% energy encircled is within the spot diameter of 26 ym, maximum distortion is less than 0.05% and
lateral color is less than 5 pum, which meet the requirement of detection.

optics design; space target; detection camera; spot diagram
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Fig. 1 Framework of detection camera
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Table 1 Optimized aberrations of the system

Number SA TCO TAS SAS PTB DST AX LAT PTZ
1 —0.260962 0.000714 —0.001652 —0.001652 —0.001652 0.000002 —0.700837 0.000639  —0.000555
2 —0.001970 —0. 003933  —0.002217 —0.000472 0.000401 —0. 000314  —0.076505 —0. 050914 0. 000135
3 1.730490  0.513087 0.053242 0.019436 0.002533  0.001921 1.314994  0.129964 0. 000851
4 —0.146570 —0. 061966 ~ —0.010131 —0.004309 —0.001398 —0.000607 —0.622022 —0. 087658 —0.000470
5 —2.393556 —0.758180  —0.069369 —0.016000 0.010685 —0. 001689 0. 000000 0. 000000 0. 003589
6 1.051354  0.278862 0.016437 0.000000 —0.008218  0.000000 0. 000000  0.000000  —0.002761
7 0.596756  0.060627 0.007472 0. 006103 0.005418  0.000207 0.438210 0.014840 0.001820
8 —0.126112 —0. 074032  —0.014487 —0.004829 0. 000000 —0. 000945  —0. 238344 —0. 046639 0. 000000
9 0.014170 0. 033535 0.019870 0.002233 —0.006586 0.001761 0.052857  0.041698  —0.002212
10 —0.546405 —0. 016241  —0. 004120 —0.004012 —0.003959 —0.000040  —0.215193 —0. 002132 —0. 001330
Sum  —0.082805 —0.027527 —0.004955 —0.003503 —0.002776 0.000295 —0.046841 —0.000202 —0.000933
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Fig. 2 Structure of the optical system
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Table 2 Diameter of spot diagram concentrating

on 80% energy

Field /() Spot diagram
0 12.8
0.7 12.4
1 16.5
1.2 20.1
1.6 24.7
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Table 3 Back working distance dependence

on the temperature

Serial Back working  Focal plane
Temperature / C

number distance /mm  drift /mm
1 21 56.4068 —0.0157
2 20 56.412 —0. 0105
3 19 56.4173 —0.0052
4 18 56.4225 0
5 17 56.4278 0. 0053
6 16 56.433 0.0105
7 15 56.4383 0.0158
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