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Design of space optical remote sensing system and
development of reflective film

XU Zi-qi' ,GAO Ming-hui’
(1. Changchun College of Electronic Technology , Changchun 130114, China;
2. Changchun Institute of Optics,Fine Mechanics and Physics, Chinese Academy of Sciences,Changchun 130033, China)

Abstract ; In this paper,Code V software is used to design a space optical remote sensing system. The F-number of the
system is 2 ,the diameter of the entry pupil is 125 mm,the diameter of the exit pupil is 39 mm,the distortion is less
than 0.5 % ,and the root-mean-square diameter of the dot plot is less than 5 wm. According to the basic theory of op-
tical thin film,the reflective film with R >98.5 % at wavelength 1064 +5 nm after nickel plating on the surface of a-
luminum-based silicon carbide was designed. Aluminum-based silicon carbide was selected as the substrate material of
the mirror, and the aluminum-based silicon carbide substrate nickel-coated aluminum film was prepared on the
07750900 box vacuum coating machine by using the modified nickel layer. UV-2600i spectrometer was used to test
the reflection spectrum of the coated sample ,and the test results met the design requirements. The research has impor-
tant practical significance and engineering value.
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Tab. 1 Main technical index of space optical remote

sensing system

Parameters Value
Wavelength/nm 1064
Reflectivity/ % >98.5

Field of View/mrad 5
Magnification 20 x
Caliber/mm 150
Isolation/dB >70
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Fig. 1 Space optical remote sensing system
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Tab. 2 Specific parameters of space optical remote sensing system

Surface No. Radius Spacing Refraction/Reflection Mode Material

Object Surface o 0 Refraction /

1 -486. 624 -182.84 Reflection Aluminum Silicon Carbide

2 -199.327 99.22 Reflection Aluminum Silicon Carbide

3 © —247.44 Reflection Aluminum Silicon Carbide

4 386 356. 67 Reflection Aluminum Silicon Carbide
5 (aperture surface ) =9 78 Refraction /
6 (Image Surface) o 0 Refraction /
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Fig. 2 The theoretical design curve of the HR film

3 RATEHF &

I JEAE 02230900 7 2 B 28 HE AL 58
), AR T2 RN T

(1) M4k F] 2.5 x 10 7° Pa AP B 7RI
T EIEF T 30 min;

(2) KB FIRTE Ni B TRz & it
FL178. 17 nm [R5ZE5)2 (Si0, ) ;

(3) 7€ Si0, | FH#z% & J7 X PIFH 144. 48 nm
Y Al

(4) 7€ Al I FHRZ& K Si0,89 nm J5 )5 &
TG B UUAR Si0, #1 TiO, 47 BiHE, TiO, 1 Si0, ¥t
BT ESHUNE 3 FiR,

%3 TiO, A1 Si0, MR L% 5%

Tab. 3 Deposition process parameters of TiO, and SiO,

Material Substrate temperature Degree of vacuum Deposition rate Flow rate of 0,/sccm
ateria
/¢ / Pa /(nm - s7") Kaufman HPE
TiO, 50 2.5%x1073 0.35 15 8
Si0, 50 2.5%x107° 0.6 5 0
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Fig. 3 Test curve of reflectance of sample
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