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Analysis of stray radiation from infrared optical
system with Monte-Carlo method
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Abstract: This paper introduces the concept of stray radiation and its influence on the image quality of a opti-
cal system. By taking a refractive infrared optical system as an exanple, it simplifies the 3D optical-mechani-
cal system properly and uses the Monte-Carlo nodel built-in Light tools to analyze the stray radiation of the sys-
tem and to obtain the illuminance distribution of image in the system. Meanwhile, it calculates the radiation of
surfaces in different parts of the system, and compares their influences on the image quality of the system.

Furthermore, it points out that the inter surface of fore frame in the proposed system is a main source of stray
radiation. Corresponding to the results, this paper finally investigates the restraint ways for the stray radiation,

which can be a reference for the following designs.
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Fig. 1 Structure of optical system
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[10,11] Fig. 3 Simulation of system with 10" light rays
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Fig.4 Raster chart of system with 10 light rays
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Tab.1l Radiation area and power of each surface
/mm? /( x10°° W)

8 882.4 361. 2
882. 2 35.9
2 144.5 187.2
4 050. 6 164.7
703. 1 28.6
452. 4 18. 4
1 165.5 47. 4
331.71 13.5
339. 3 13.8
578.7 23.5
801. 1 32.6
826.8
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