%48 5% oM b Gk A2 2019 % 9 A
Vol.48 No.9 Infrared and Laser Engineering Sep. 2019

ETHEETRLIMRANFE RFEFREESF AR

IR SR IR, 7 L
(BT K5 Kb TFRE, %G G % 710032)

B OB, B HON SR AR AT ARG R TR, A RBHE T 250RE %
T Lo shR M & e nt B ARG IRM AL Ay L B AT MR R A R AR AR EAT T 247, P R TR
B RBEERIATRBRAIT TG, FEGBARHLIMENLFE RATH, RETRQLLLTNE
B M RARKEER T A B T R R @ ik B RO 0 7k R IR R A AR S, AT 4
R R R kR A A ) 8 R

KRR wMRALF A% AREH: Ret&iid; XERE

FESES: TN216  XHIFES: A DOI: 10.3788/IRLA201948.0904006

Research on stray radiation of infrared detection optical system
based on ray-tracing
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(Department of Optoelectronic Engineering, Xi’an Technology University, Xi’an 710032, China)

Abstract: Analysis and suppression of stray radiation are significant component to infrared detection
optical system design. Stray radiation will add the noise of system, and reduce the system detection
ability of system on target. The stray radiation sources of infrared detection system were analyzed in this
paper, and the theory of stray radiation based on ray —tracing was introduced. Then, the thought of
backward ray —tracing based on an infrared detection optical system was advanced. After the
characteristics of key surfaces were analyzed, the absorbing membrane of mechanical surface was
introduced to suppress the stray radiation. The analysis results meet the requirements of stray radiation
suppression.
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Fig.2 Flow chart of stray radiation analysis
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Fig.3 Structure drawing of an infrared detection optical system
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Fig.4 Cross—section of optic—mechenical structure of

an infrared detection optical system
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Tab.1 Inventory of backward ray-tracing
Path Number Flux at receiving Percentage of Reflection Reflection
of rays surface/W total flux (scattering) times (scattering) surfaces
1 148 0.125 912 927 342 104 0 92.835 553% 0
2 271 0.009 222 271 164 786 5 6.799 577% 1 Tube 3
3 92 0.000 125 232 316 924 0 0.092 334% 2 Tube 3, tube 2
4 2 0.000 068 061 041 806 5 0.050 181% 1 Tube 4
5 1 0.000 034 030 520 903 3 0.025 090% 1 End-ring 1
6 168 0.000 014 292 818 779 4 0.010 538% 2 Front surface of lens 4, rear surface of lens 4
7 157 0.000 013 356 979 454 5 0.009 848% 2 Front surface of lens 3, rear surface of lens 3
8 155 0.000 013 186 826 850 0 0.009 723% 2 Front surface of lens 2, rear surface of lens 2
9 150 0.000 012 761 445 338 7 0.009 409% 2 Rear surface of lens 1, front surface of lens 2
10 149 0.000 012 676 369 036 5 0.009 346% 2 Front surface of lens 1, rear surface of lens 1
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Tab.2 Inventory of backward ray-tracing

Path Number of Flux at receiving Percentage of Reflection Reflection (scattering)
rays surface /W total flux (scattering) times surfaces
1 148 0.125 912 927 342 104 0 99.723 668% 0
2 2 0.000 068 061 041 806 5 0.053 904% 1 Tube 4
3 13 0.000 055 299 596 467 8 0.043 797% 1 Tube 3
4 168 0.000 014 292 818 779 4 0.011 320% 2 Front surface of lens 4, rear surface of lens 4
5 157 0.000 013 356 979 454 5 0.010 578% 2 Front surface of lens 3, rear surface of lens 3
6 155 0.000 013 186 826 850 0 0.010 444 % 2 Front surface of lens 2, rear surface of lens 2
7 150 0.000 012 761 445 338 7 0.010 107% 2 Rear surface of lens 1, front surface of lens 2
8 149 0.000 012 676 369 036 5 0.010 039% 2 Front surface of lens 1, rear surface of lens 1
9 155 0.000 012 664 628 506 8 0.010 030% 2 Front surface of lens 2, front surface of lens 3
10 151 0.000 012 337 799 384 0 0.009 771% 2 Rear surface of lens 1, rear surface of lens 2
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