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Stray light simulation and analysis of space-borne spatial

heterodyne spectrometer for monitoring greenhouse gases

Li Shuang, Qiu Zhenwei, Wang Xiangjing

(Key Laboratory of Optical Calibration and Characterization, Optical Remote Sensing Center, Anhui Institute of Optical and
Fine Mechanics,Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Stray light analysis in optical system is a key means to improve the signal to noise ratio and
ensure the measurement accuracy. Based on the optical system structure and working mode of space-
borne spatial heterodyne spectrometer for monitoring greenhouse gases, the outer and inner light shield
was designed. With the Tracepro model, the stray light of oxygen channel (758—-768 nm) in the system
was simulated and evaluated, then (PST,Point Source Transmittance)of the system was calculated, PST
values were less than 5x1077 at the offaxial angle of 30°, and the stray light coefficient was less than
4% . The obtained PST value and the stray light coefficient shows that the light baffle and other
mechanisms have suppressed the stray light effectively, and the stray light suppressing level of the system
satisfied the requirement of design.
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Tab.1 Parameters of ABg scattering model

Parameters of BRDF model

Item Tansmission Reflectance Absorption

A B g

Surface of lens 0.98 0.01 1E-5 0.01 2
Surface of reflector 0.98 0.005 6.385E-6 0.0001 2.172

Surface of black painted 0.02 0.95 0.007 0.1 0
Suface of dichroic filter 0.98 0.005 6.385E-6 0.0001 2.172

Parameters of BTDF model
Surface of lens 0.98 0.01 1E-5 0.015 2
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