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Design of space optical system with double infrared waveband

based on image space scanning

Li Gang'?, Fan Xuewu', Zou Gangyi'?, Wang Hongjuan'?

(1. Xi'an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The design of optical systems with wide ground coverage are restricted by the size of infrared
detector. This problem can be solved by choosing the appropriate imaging mode. A kind of image space
scanning method was given in the paper. It could satisfy the optical systems with general area infrared
detectors. The picture was built by image mosaics technology. Because the image space scanning method
needs to be done in the parallel light path, the design method of three-mirror afocal system was studied
based on two-mirror afocal system and the formulas to compute the initial structure was given. The
optical system consists of afocal system, scanning mirror and imaging part. The scanning mirror was
placed at the exit pupil of the afoacl system. The MWIR and LWIR were separated by the field-bias
method and imaged respectively. The simulation analysis shows that the Narcissus is under control and
the MTF of the optical system is very close to the diffraction limit.
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Tab.1 Parameter of optical system

Wavelength Focal Field of Diameter
/pm length/mm view/(°) /mm
MWIR 3.7-4.8 1600 1.2x0.3 800
LWIR 7.7-9.5 1600 1.2x0.3 800
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Tab.2 Parameter of the IR detector
Detect
Type etector Format Pixel pitch  F number
spectrum/pm
Si\;rwplo 3.7-4.8  640x480  15x15 2
VEGA LW 7.7-9.5 384x288 2525 2
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Fig.1 Scanning system and scanning way
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Fig.2 Infrared optical system with the stop in the front
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Fig.3 Afocal compression system
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Fig.4 MWIR system(top) and LWIR system(bottom)
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Tab.3 Narcissus analysis results of MWIR

(P Y
2 8(R) —2.4886 3.424 0.294.18
3 8(R) -0.9802  -2.981 3.087 47
4 8(R) 3.0140 0.852 0.094 32
5 8(R) -3.1551 1.939 0.13528
6 10(R) —-0.1265  —5.202 4.509 07
7 10(F) -0.0121  -1.162 4.963 98
8 10(R) 3.7354 -3.603 1.494 22
9 10(F) 1.1425 2.598 4.963 98
10 10(F) 2.1783 260.670 4.963 98
11 14(R) 5.164 3 -3.962 1.116 53
12 14(R) 6.7300 -3.517 0.646 43
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Tab.4 Narcissus analysis results of LWIR

P T v
2 7(R) -0.9213 -2.638 3.974 44
3 7(R) 1.1133 -3.010 3.890 53
4 9(R) -1.603 8 0.670 0.497 53
5 9(R) -0.120 1 5.529 1.144.93
6 14(F) 0.041 5 -10.101 6.073 78
7 14(R) 2.442 5 -1.013 5.500 59
8 14(R) -1.6859 -3.417 1.539 54
9 14(R) 1.021 2 -0.754 0.343 97
10 14(F) 1.021 2 1.530 6.073 78
11 14(F) 1.628 3 3.108 6.073 78
12 14(F) 1.4102 2.240 6.073 78
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Fig.5 Integrative optical system
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Fig.6 MTF of the integrative system (top: MWIR; bottow: LWIR)
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