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Stray light analysis of diffractive/refractive LWIR
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Abstract: The stray light of a diffractive/refractive Long Wavelength Infrared (LWIR) staring imaging system
containing a Diffractive Optical Element ( DOE) fabricated by the diamond turning technology was analyzed.
Three kinds of sources of the stray light, the unwanted diffractive order light of DOE, the multiple reflected
light of optical surface, and the reflected light from the inner side of a barrel, were simulated and analyzed
with the help of Light Tools software. From the simulation results of 6 twice-reflections, it is shown that when
the source is normalized, the idea path and the twice-reflection offer their irradiances to be 100 W/mm” and
0.01 W/nm’ in the image plane, respectively, and the inner side of the barrel with 10% reflection also results
in an irradiance of 0. 01 W/mm” at the image plane. The analyzed result is approved by the image gotten from

the LWIR system, which indicates the analysis is a contribution to understand the optical properties and to re-
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strain the stray light of the imaging system.
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Fig. 1 Diffractive/refractive LWIR staring imaging
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Fig.6 Ray trace of stray light reflected from inner surface of a barrel
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