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ABSTRACT: An experimental study on LII signal images from soot particles in a flame has been carried
out in order to investigate the effect of the incident laser characteristics. By changing the wavelength of the
incident laser beam, the LII signal was saturated at smaller laser power with 532 nm than 1,064 nm. This
implies that the larger absorption coefficient of soot particles at 532 nm would influence the LII signal
characteristic. Using the deconvolution technique, the projected LII line images were coverted to reconstruct .
the local LII signals inside the beam. The results show that the LII images at ICCD camera result from
the integration of LII signal across the laser beam.
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Figure 1. Schematics of LII optical setup
3 48z ¥ 4=
3.1 §IAF dlolA e B e FY

AHS dolAe] B F8FE 1 AR F Fue [AL dolA 9] s (wavelength)olth. LII P o] Ad
7t dolA e F QUAE o] gl MId-E ToE JHdshe Rolm2 QAR B wel gEtAs
A Qlatel F FS AlS(absorption coefficient)®] gk vl-$- F 238tk Mewes ¢} Seitzman[12] o] A4t
ol &13hE, 300 nm o]l SAdAME HPe) F7hstd F FHASI FAIFER, FHFo] FL ol
Ag AHe-EE iAoz Ze A #HelA ouA WEAME LI A3/ veA d9 olg &2
#3 #ojA 9] FHPox B33l Bengtsson 3 Alden o) @AF[13]19} Vander Wal 2o QAF[14]¢] w=w
AHg- dlelA e wAo]l Fod LI &4 Al FAF ko2 tFudy HFE @3sLPAHY] %
257t AR HAo] L AAH 999
dolAe 7hsd ¢ A3t o] Fob. =
deolA e 4] 7HFE &Y "2 dHo]A 9

08 | ! A% oUA e gow wgel golds
= ; % 717e] wiR AL dAZARA 71 de LI
5 o6} : oA AFEE Qe o)A Nd:YAG g9
4 : Aol 22 :ZE FHFAG32mm) V1R #3F
g 04 - : (1064nm)2} 2 ZFH-olt} Figure 2 £ #olA g
02 | o-520m | ZEg ASAZIEA 28 LI A5 W

9 —a— 1064 nm § Jehl= dlojth o] agdAE 532 nm

0 - l : - : : 9] BFg AR APAME F 08 mI B

0 1 2 3 4 5 6 7 9 HolA FxeA HYAE Y 1 o]
F #Heolx ZAxrt F7ehE As7t % 08 7t
A AT 9A] Frbse el dFEt
Figure 2 Effect of laser wavelength on LII signals with FH 1064 nm S ALEF APAAME o 25

varying laser input 46 m] 74X A&£He =2 Frlshe d4L TIY

Laser Power (mJ)



Figure 3 LI line image (532 nm, 0.314 mJ) Figure 4 LII line image (532 nm, 4.55 mJ)
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Figure 5 Gaussian profile of a laser beam
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Figure 9 radial distributions of LII signals deconvoluted with varying laser power
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