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Stray light analysis for a mid—infrared plane grating spectrometer

system
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(1. Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Science, Hefei 230031, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to suppress the effects of stray light radiation on imaging for mid —infrared plane
grating spectrometer system. First, the sources of stray light for spectrometer system were investigated, the
baffle, vane and Lyot stop were designed. Then a new method of combining shutter barrier and stray
light collector was proposed to solve the shortage of using normal light barrier to suppress the higher
order diffraction stray light, and Solidworks and Tracepro softwares were used to model, analyze and
compare the system. Finally, the sytem using an infrared thermopile array detector according to blackbody
radiation theory was calculated and analyzed. Final analysis results show that the Point Sources
Transmittance of the spectrometer can reach the level of 107", effective emissivity is 1.3%, two results
show that the stray light suppression can meet the requirements.
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Fig.1 Optical path of mid—infrared plane grating spectrometer system
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Tab.1 Optical parameters of Mid—infrared plane

grating spectrometer system

Parameter Value
Spectral range 8.04-13.96 pm
Spectral resolution A 80 nm
Diffraction order k -1
Aperture diameter D 50.8 mm

Field YxX
Slit WxH

0.34°x0.048°
120 pmx700 wm
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Tab.2 Major surfaces of spectrometer system

Object No. Surface
1 15,24,25,26
9 13-66
10 0-3
11 3
13 16
16 7
17 1-20
18 0-22
19 0,1,4

20 4-26
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Tab.3 Direct lighting surface of system in the light

source angle of 0.2°

Object No. Surface
1 15,27,28
2 0-52,59-102
3 0-80
4 0-16
5 0-7
6 0-12
7 0,7
9 68-123
10 0-3
11 3
13 16
17 21
20 4-27
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Tab.4 Performance parameters of TPL640

Parameter Value
Pixel 64
2—-16 pm
1.08x10° cm Hz"*/W

Spectral range
Specific Detectivity

Active area per pixel 0.45 mmx1.5 mm
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