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imaging of spontaneous Raman-scattering light
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Abstract: An optical diagnostic system based on line imaging of spontaneous Raman-scattering (SRS)
light has been developed. Designed a nanosecond-long laser pulse external face lifting optics by means
of two series multiple optical ring-cavities converts a 400 m] energy, 0. 4 GW peak power, 6. 5 ns-long
input laser pulse into an approximately 120 m]J, 0. 02 GW, 35 ns-long (FWHM) output laser pulse.
In laser spontaneous Raman scattering excitation gas experiments, it could avoid effectively strong
laser induced plasma spark and optical components/window damage in the focused beam path and laser
igniting flammable gas, so that it improved substantially the signal to noise ratio of the weak signal

levels generated by the Raman effect. Designed a beam expanding device and a beam shrinking device
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converts 8mm diameter original laser into 1Imm diameter parallel laser. Designed composite achromatic

lens converts 66 mm long scattering light into 6. 6 mm high real image to match with the ICCD vertical

height at maximum limit. Using the DDG™ in ICCD carries out the timing synchronization between

laser and ICCD. The experiment of gas Raman spectrum with multiple channel tests and verifies the

system practicability. Furthermore, the system can be applied to quantitative measurement of density

and temperature of residual and fresh charge mixing in an optical engine using spontaneous Raman

scattering method.
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Fig. 1 The SRS line image optical diagnostic system setup
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Fig. 2 Two series laser pulse stretching
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Fig. 3 Schematic diagram of laser pulse stretching
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Fig. 4 Schematic diagram of composite achromatic

lens light collection system
2 G ICCD MO #2808

2.1 RESHERREN
SR CCD A BIE 1) 58 B2 W o BIER (A HCR

AT T An AL W,

da
o FREI B CO, 3 H, O /Y45 95 89. 5
nm, F i, EH AA=110 nm, A 150 g/mm
CEAIE T 320 nm) M AT LA 2 4 4 I 20K,
TSR A S B 2 B B Ry W DG ASCRE ) R
5B Moo B RG22 B RN 900 I 4

W M, j—j{ <0, BN COL BRI JE TS 43 3

2 9, =3, dnm, X Fl H 150 g/mm SoHET , Pes
T& B W =200 pm B, AT DL I 30KS B 225K,

WS 23 8] 73 B A, WA DG B R A% 4R
M, 84 Wy, = MAx, 7] W, K T B8 1% 4 #F B
CO, XL, 25 [A] 43 3% Ax=2 mm, N T 3KEHE
NS TR 21 WA 1B 7o & S AN S 3 i (R
i hr 2[5 ST/,

= AX,



¥ 1

2 m.FATARABEIHHERBGLFIH RARTLR © 159 -

Z’leii;ﬁ'@tfj,Wm=18 mm, M=0, l’Msch:
1,Az=2 mm,AA=110 nm,J;=3.4 nm., HI,
WSRO K N 1. CCD B9 m & BN

Mot M 1 B T AR 0 R4

B G A B 66. 56 mm.,
2.2 ICCD M xBTZEMES

TE SRS L6 b, Ry T A A R 2 A A Ok
Jik b i SR BT PR AR B A K B2 U B
WARIES AR5 ICCD RERGEWF . 7ETH
ICCD W B4 A 807 28 3R & A4 %% DDG™, & e
ICCD FOE #4543 915 & 20 40 fak & J7 X, J5 %
A 0 AL AT 18] 25 it ik 2 ICCD, 4% ICCD th
DDG™ ) OUTPUT A {55 fil & #OG#5 19 Q- IF
XK, OUTPUT A ZER B} [H] 3% & 4 140 ps. H I
A AR Q JFEHT] . 45050, CCD [ 4R i
[ 140. 14 ps, [Pk 58 B & ] 40 ns. Kl 5 75 H
TR G R LA

hdct ’ %B /Z\ ’

L I Pulse interval

nser lampsync.out 7 o.ls I ]
[ 1CCD extrig. E— ]_ ...... J

1CCD D[J(iﬁ"ﬂutml1

= Output A delay 140pus
ICCD OUTPUT A
Laser Q=switch trig.

ﬁ FWHMG.5ns
FWHM35ns

Laser output

Stretched lnser output

Raman scattering  — -
7= Gate pulse delay 140, 14ps

ICCLy gater output _ﬁ*_%.j_l |. i -| |—
L H

ite pulse width 40ns
U] ]

Bs MRXERERLHFE
Fig. 5 Timing chart of the data acquisition
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Fig. 6 Three dimension Raman spectrum
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Table 1 Standard deviation of SRS spectrum area of CO,
and N, at 0.3 MPa
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