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All Solid-State 266 nm Laser Raman Spectrometer
Meng Xin', Wang Li', Wang Jingjing', Mao Guilin"*
' School of Physics and Electronic Engineering, Jiangsu Normal University, Xuzhow, Jiangsu 221116, China;

* Jiangsu Key Laboratory of Advanced Laser Materials and Devices, Xuzhow, Jiangsu 221116, China

Abstract The short-wave ultraviolet (UVC) Raman spectrometer has the advantages of high Raman scattering
intensity, weak fluorescence noise, and low background light noise. In order to realize the miniaturization of the
UVC Raman spectrometer and extend its application fields, the key technologies of all solid-state 266 nm laser
Raman spectrometer are studied. The diode pumped 266 nm solid-state laser is used as the excitation light source to
effectively reduce the system volume and improve the system robustness. A solid-state spectrometer with Littrow
structure is designed for obtaining the UVC Raman spectral signals, in which a single off-axis parabolic reflector is
used as a collimating/focusing lens, and a plane grating with high line density is used as a dispersion element. The
resolution in the band of 269-293.5 nm is better than 0.07 nm using a 50 pm slit, reaching the Raman spectral
resolution requirement of 10 cm™'. A complete Raman spectrometer is built to test the Raman characteristic peak of
ethyl alcohol with 99.8% mass fraction, and the feasibility and rationality of the above system is verified.
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Fig. 1 Schematic of 266 nm Raman spectrometer
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Table 1 Structural parameters of Raman spectrometer

Parameter Value
Laser wavelength /nm 266
Power /mW 50-300
Slit width /pm 50
Wavenumber range /cm ™' 400-3500
Spectral resolution /em ' 10
Groove spacing of grating /(line » mm ") 3820
CCD pixel /(pixel X pixeD 2048 X 64

FH T2 AR B A3 A0 4 2850l 1% 3038 % ok
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Fig. 2 Schematic of 266 nm diode-pumped
all-solid-state UVC laser
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Fig. 3 Schematic of spectrometer with Littrow structure
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Table 2 Structural parameters of Littrow-type spectrometer
Surface Radius /mm Thickness /mm Decenter /mm Tilt /(%) Remark
0 40 0 0 Slit
1 Infinity —147. 94 0 45 Mirror
2 —400 161 68. 404 20 Parabolic mirror
3 Infinity —161 68. 404 12. 218 Grating
4 —400 188. 29 68. 404 20 Parabolic mirror
5 Infinity 0 —9.62 CCD
(a) 0BT: 0.0000, 0.0008 MM 0B7: B.3000, 8.0000 MM S L L) (b) 0BT: @.8000, 8.8200 M1 0B ©.3000, 0.8000 MM + ©.2800
e —— 8 <D .
§ g
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0BT: @.5000, @.0000 MM 087: 9.5000, 9.0000 MM
SURFRCE: TMA O P IHR: 4.501, 8.543 MY
SPOT DIAGRAM SPOT DIRGRAM
WED NOV 11 2820 UNITS ARE pm, WED NOV 11 2020 UNITS ARE pa,
FIEl ! 1 3 FIELD H 1 ] 3
RMS RADIUS : 156.835 156.631 157.018 RMS RADIUS : 49,442 49,795 50.027
GEO RADIUS : 300.980 302.121 302.843 UVA-LITTROW-20@0MM-8 - 2.ZMX GED RADIUS : 79.48Y4 80.882 81.765 UVA-LITTROW-20@MM-8 - 2.ZMX
SCALE BAR : 1000 REFERENCE : CHIEF RAY CONFIGURATION 1 OF 3 SCALE BAR 200 REFERENCE : CHIEF RAY CONFIGURATION 1 OF 3
(C) OBT: 0.0000, 0.0008 MM 0BT: B.3000, 8.0000 MM ¢+ 0.293
- 8.2
S
| S—
o
IMA: 5.085, -12.262 MM IMA: 4.698, -12.258 MM
08]: 8.5000, @.0000 MM
SRFRCE: TR IMA: 4,493, -12.255 MM
SPOT DIRGRAM
WED NOV 11 2820 UNITS ARE pm,
FIELD ' 1 3
RMS RADIUS : 192,749 192,078 191.657
GED RADIUS : 367.133 366.189 365.476 UVA-LITTROW-20@MM-8 - 2.ZMX
SCALE BAR 1800 REFERENCE : CHIEF RAY CONFIGURATION 1 OF 3

B4 HIEAERER ., (a) 269 nm AL S FEE s (b) 280 nm Ab A9 S FE R s (o) 293. 5 nm Ab A 55 [ R
Fig. 4 Spot diagrams of spectrometer. (a) Spot diagram at 269 nm; (b) spot diagram at 280 nm;

(c¢) spot diagram at 293.5 nm
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Fig. 5 Raman spectrometer system. (a) Key components of
Raman spectrometer system; (b) 266 nm DPSS

laser; (c) Littrow-type spectrometer
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