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Stray Light Suppression of Single-Cell Raman Spectrometer
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Abstract Spontancous Raman spectroscopy exhibits a broad spectrum and high resolution but weak signals; thus, the
influence of stray light cannot be ignored. In this study, the mechanism of stray light generation in a self-designed single-
cell Raman spectrometer system under gyration rotation is investigated. Moreover, the stray light suppression method is
established, particularly the design method for eliminating a stray light optical trap in a multi-structure. The effectiveness
of stray light suppression is verified using TracePro software simulation. The analysis results show that after stray light

suppression the stray radiation ratios at different wavelengths decrease by 12% ~47%, and the overall stray light level of

the cell Raman spectrometer is lower than 10 °. The spectrometer, after the stray light suppression, is valuable for

detecting weak light signals.
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Fig. 1 System structure. (a) Schematic diagram; (b) simulation diagram
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Table 1 Performance parameters of the Raman spectrometer

Parameter Value
Spectral range /nm 530~1000
Spectral resolution /nm 0.06
Slit width /um 50
Grating of groove spacing /(lp-mm™") 1/1800
Single pixel size /(pum X pm) 16X 16
Number of valid pixel /(pixel X pixel) 1000 % 200
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Fig. 2 Mechanical assembly drawing of the Raman

spectrometer system
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Table 2 Simulation parameters of the Raman spectrometer

Value

Parameter

Light source Grid source

Mirror reflectivity / % 95
Image plane Perfect absorb
Absorptivity of internal surface of
. 90
mechanical structure / %

Scattering model ABg function
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Fig. 3 Main distribution of stray light
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Fig. 4 Ray tracing diagrams of Raman spectrometer system

before adding the suppression structure. (a) 530 nm;
(b) 710 nm; (c) 880 nm
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Fig. 5 Schematic diagrams of optical trap parameter calculation.
(a) Overall design of optical trap; (b) 90" angle optical
trap; (¢) non-90° angle optical trap
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Fig. 6 Mechanical assembly drawing after adding the

suppression structure
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Fig. 7 Ray tracing diagrams of Raman spectrometer system

after adding the suppression structure. (a) 530 nm;

(b) 710 nm; (c) 880 nm
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Fig. 8 Stray radiation ratios at different wavelengths
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(a) Before adding the suppression structure; (b) after adding the suppression structure
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