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Diffraction in HRS

Li Yuanhe', Yang Chao'*, Xue Changxi', Li Xiaotian®, Ma Zhenyu*
' Advanced Optical Technology Manufacturing Center . the School of Electro-Optical Engineering »
Changchun University of Science and Technology s Changchun , Jilin 130022, China;

* Grating Technology Research Center , Changchun Institute of Optics, Fine Mechanics and Physics »
Changchun , Jilin 130033, China

Abstract Stray light resulting from grating multistage diffraction influences the imaging quality of the spatial
heterodyne Raman spectrometer (SHRS). In this study, the stray light was analyzed and controlled to enhance the
precision of the SHRS. The optical transmission theory was employed to study the stray light produced by grating
multistage diffraction in the SHRS using the ASAP software; a stray light controlling structure was designed in
—2.5%-2.5° field-of-view via baffling, beam stopping, and light trapping. The results indicate that the stray light
ratio of multistage diffraction is reduced from 4.996 X 107* to 1.57 X 10™%. Thus, the developed structure can
efficiently control the stray light from grating multistage diffraction and improve the imaging quality of the SHRS.
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diffraction; stray light controlling structure
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Table 1 Parameters of SHRS system

Component Specification
Grating 150 line « mm™ ', effective width: 10 mm
Beam splitter 1:1 stereoscopic beam splitting prism
CCD 13 mm X 13 mm, 1024 pixel X 1024 pixel
Imaging group /=50 mm,D=60 mm,p=~1:0.9
System size 255 mm X160 mm X 90 mm
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Fig. 2 Angular distribution and Raman spectrum. (a)
Angular distribution for each diffraction order;
(b) Raman spectrum of monochromatic light

under multistage diffraction

2

Table 2 Illuminance distribution for each diffraction order

Diffraction order Illuminance /Ix

— 1 (imaging light) 32.54
0 0.014
+1 0.66X107°
—2 0.16 X107*
+2 0
—3 0.48X10°°
+3 0
—4 0
+4 0
—5 0
+5 0
—6 0
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Fig. 7 Schematic of light trap
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Fig. 8 Position of light trap for compensating light leakage
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Fig. 9 Positions of light traps and baffles
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Fig. 10 Light path after stray light control
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