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Stray light suppression of single-cell Raman spectrometer
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Abstract Spontaneous Raman spectroscopy has the characteristics of wide spectrum and
high resolution but weak signal, so the influence of stray light cannot be ignored. In this paper,
the mechanism of stray light generation in the self-designed single-cell Raman spectrometer
system under the rotation of grating is studied, and the stray light suppression method is given,
especially the design method of eliminating stray light optical trap in the multi-structure. The
effectiveness of stray light suppression is verified by TracePro software simulation. The
analysis results show that, Before and after the suppression of stray light, the stray radiation
ratio at different wavelengths decreased by 12%-47%, and the overall stray light level of cell
Raman spectrometer was lower than 106, The spectrometer after the suppression of stray light
was more conducive to the detection of weak light signals.

Key words Spectroscopy; Single-cell Raman spectrometer; Optical trap; TracePro;
Stray light suppression

OCIS codes 120.6200; 290.2648; 300.6190; 300.6450

15 &

BEEWH: ERE AR ESE KRB HTH (61727813) « # A B K RIH
(20200401043GX)
BEEMEH: "E-mail: yihuiwu@ciomp.ac.cn; ~E-mail: chimb@sklao.ac.cn



T il R T TR PR B R A S B T B T AR SR A — R DRI TR,
BA “Haar” W, REANGFCT IR K 45 S 8 IF A I R A 52K
I ebRic, AEMALR PR EY 7T X2 DIKIEBRESAAAE, XL 2 G R )&
FHF LR B AR PR (K 5307 o A A2 GAHE I3 28 e AR I A e, SRS b LE T DA B R
ARRO T BRI R, AT DO AT B A ORISR B M B B R R
SOCERIIHRERL . A0 “4REC” WEIEIEF /L 600cm™ ~1800cm™ YT, 25 & FIHEMH IR
S 0 L ez 2 R U A R, T L R AT BE 0.06nm (196 E 23 R s H F UK B IEA 532nm.
785nm, 532nm WOAOGIRREE &, HAPOGH 5, 785nm WO TS, (HAEEEUK.
Bt aR g A BN 106~10°, BT 8HNES" . AE0E FiaE SHwm RS,
S SMAGH RBERERE LR, Sl E S R %, EN LR RLMN H S
S, REBERGSWARIEY —, H5RSIN AR RS, RO AE R R 2
TAAM, BT DA R HOCRIH I Bm B R . AR EE T MEMS T 20N 1T mrks
Wk, 1ZMREET] RN 10um, SRAEIDG EAEWMARR &, RN T BRAkgE T a5
(A" o DRI AR SO BT S 60 T8 4 SR (K 40 R B AN P2 R G A B0
T FE AH B A

KED

EDA

H AT, #H0E SOEHHa B e A R S ORI 7L QAR Z 4R, Xt Feilto
AR SR R IR B0, B R A S ERERTTEHE, TR e el ot R A A BOG R2 M
AT o S 2 M ST K2 Tin Ah Leel' 2145 AT 52 B A% S 1A b 6 2 52 40 4
FEAMIBEAT TR IR BT AL PR, 477 FAUESE R GEA 7 2 A1 B35 48500 2545 T 8 AR AN 2% B30T FR A
SRIEDN 10755 18 Merschdorf MIU3IEE NI 2140 (80 1% A3 AR 2% HIOE RIFAIBR D 2 KO IR 7
AT TR o EREE G2 BOG SR E AU TP I i DS\ 3 B e I AR
VRS 2SS BB URE AR ZE R OE ST 1 28 BOERIIMHS], 07 45 R R s
WA HOCAEAG T L [ p o AR AR T IR R A AN 5.4725 X107 BB KRB 2
LIRS PR TR A S N R 6 BRI 25 45 A (5 485 20 B s e M 15 4 R 4
ZBOEHEAT T I8, Z4BORACT AT LUA S 105 Bl dbnt 3 TSR IR 25 N o 7 514
AN BB R B B SO 0 SRATI 2 BOHEAT T 0T s A BE R S S
KT SO A S5 B R G SO R-1 AT BT TR ER.
XA AR L I ZORATES 6 BT 52 A0 T ] el B R e A S5, AEH] T 58
BB 5 HER M B T YRS P AT S 2% IO B4 o 10— R 4 B i 2 638 (3P o 22



(1) 5 o BRI 1 7 W R 3P0, Y6Vl 3 S TG B VCR A T PRI e B A, @i
TSR SEEL, LI R EOE AR B IR T . 110k, AT sh 2 Ea M 8
AT TH AR BOCHE I, FEAL GG M MRl _E BTt 1 AN R DX A R A0 1] B X 'l
0 ZRATHHCHEAT 140, JFi8 H TracePro #IFXT RGEHEAT 1AL, 1 HMG T AR B0
HiHh ik

2 Y 2O BOHL R St

AL 2RO RGUR A Czerny-Turner BOBMBEREEER, W 1R,
N T RN 85 22w SR AR 2 8], AE RIS BTN — V-0 SN B8 My RIS  Zemax o
LN 2 EEEF KA e, FEARIBAIMATS A SN SMEE € R T, E
X B M ST I L I £ FBE, 4R T R S M NS 0 T A SRS TR K
JEEIBRE, W 1R 2GR LU SR N B i (e G R 2052 30nm, JE R
UCNERe T DU s A et Ve L R R e G RO, HoM e AR EERTA 0.0001°
M ORUE G ARG B 5 e BUBA M B AR Z2 4% ] 0. Inmo - PTG RO 20 B iz 2 D' 1S A

PEREART & TEICBL. M HRER, SOl RS UL 1.

K1 2G4 HE. (0 »8E; b HERE
Fig. 1 System structure diagram. (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/(Ip/mm) 1/1800
Single pixel size/(umxpum) 16x16
Number of valid pixels 1000x200

B BT N FRH LRSS X G A R EAT T AT R BE T, RINRA T ks s e &
WM ER:, HUMCEC R InE 2. Ah5E B S S R O AL BE, ATWRISCR B0 R8



SRR B HOE -

2 FLB ARG NS &
Fig. 2 Mechanical assembly drawing of the Raman spectrometer system
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Table 2 Simulation parameter of the Raman spectrometer

Parameter Value
Light source Grid source
Mirror Reflectivity:95%
Image plane Perfect absorb
Internal surface of mechanical structure Absorptivity:90%
Scattering model ABg function
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Fig. 3 The main distribution of stray light
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Fig. 4 The ray tracing diagram of Raman spectrometer system before adding the suppression structure
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Fig. 5 The schematic diagram of optical trap parameter calculation
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Fig. 6 Mechanical assembly drawing after adding the suppression structure
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Fig. 7 The ray tracing diagram of Raman spectrometer system after adding the suppression structure
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Fig. 8 Stray radiation ratios at different wavelengths
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Fig. 9 The irradiance analysis of detector surface before and after adding the suppression structure at the central
wavelength of 568nm
(a)before adding the suppression structure. (b)after adding the suppression structure
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