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Optimization Design of Long Wave Infrared Rays and Laser Optical
System with Conformance Structure
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Abstract In order to improve the precision of small measure equipment, the manuscript presents a structure of
common aperture, long wave infrared rays/laser dual-mode measure equipment. Then an optical system is designed
to match the system’s needs. The long wavelength infrared imaging system and the laser receiver, laser emission
system use the same protect window, the far infrared imaging system and the laser receiver use the same aperture
and reflector, in this way the size of optical system is reduced. The volume of the whole optical system is 450 mm X
164 mm><164 mm, coincident with the requirement of small and light. At last, analysis the performances of each
optical systems by the software, the modulation transfer function of the far infrared imaging system is above 0. 23 at
30 Ip/mm, the optical path difference of the laser receiver is smaller than 1/4 wavelength, the spot diagram of laser
emission system is smaller than 10 #m, all of them can match the project requirement.
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Fig. 1 Whole structure diagram of the optical system
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Table 1 Parameters of long wavelength Table 2 Parameters of laser
infrared system receiving system

Parameters Value Parameters Value
Diameter/mm 160 Diameter/mm 160

Focus length/mm —200 Focus length/mm —200
Field of view/ (%) 3 Field of view/(®) 0.5
Wavelength/pum 8~12 Wavelength/pm 1. 55
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Table 3 Parameters of laser

emission system

Parameters Value
Diameter/mm 8
Focus length/mm 20

Field of view/ (") 0. 28

Wavelength/pm 1. 55
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Fig. 2 Structure of reflect mirror
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Fig. 3 Parameters relative to the projection lens system
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Fig. 4 Design and analysis result of long wavelength infrared system. (a) Design of the system;

(b) modulation transfer function
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Fig. 5 Design result of laser receiving system. (a) Design of the system; (b) spot diagram of the system
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Fig. 6 Design result of laser emission system. (a) Design of the system;

(b) optical path difference of the system
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