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Solar stray radiation analysis of transmissive infrared

optical system

LI Yang-yang, PENG Qing-qing, LIU Ji-zhou
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract ; Stray radiation can be defined as the energy entering the detector through an abnormal imaging path,which
will reduce the image contrast and signal-to-noise ratio of the optical system. In severe cases,the energy of stray radia-
tion will directly annihilate the target energy, seriously affecting the normal operation of the infrared optical system. In
this paper,the stray radiation characteristics of the transmissive infrared optical system are analyzed,and the suppres-
sion measures such as the extinction thread and surface treatment of the objective lens barrel are designed. The effect
of suppression measures is analyzed by point source transmittance curve,and the effect of self-emitted radiation of ex-
tinction thread is analyzed. Finally ,it is verified by contrast imaging experiment,and the results show that the extinc-
tion thread has an obvious inhibition effect on the off-axis stray radiation. At the same time,the self-emitted radiation
energy of the extinction thread don’t introduce new interference source.

Keywords : stray radiation analysis; extinction thread; point source transmittance; self-emitted radiation
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Fig. 1 The influence of the solar stray radiation on image quality
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Tab. 1 Optical system parameters
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Fig. 2 The optical machine analysis model in LightTools
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Tab. 2 Surface property settings in the

simulation model
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Fig. 3 Schematic diagram of optical path of solar radiation
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Fig. 4 Simulation imaging of solar radiation
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Fig. 5 Objective lens barrel with extinction thread and surface treatment
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Fig. 8 Self-emitted radiation energy of lens barrel’s

inner wall in WFOV
1.22x107%
1.05x10°
8.75x107
7.00%107
= 5.25%107°
3.50x107
1.75%10™
110100
30020 - 0 1 2 3
X, mm

K9 MBI NEE A SR
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Fig. 10 Images of solar radiation at different angles

when the objective lens barrel is not processed in WFOV
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Fig. 11 Images of solar radiation at different angles

when the objective lens barrel is processed in WFOV
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when the objective lens barrel is not processed in NFOV
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