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Table 1 Characterigtic parameters of the given monomodal 4 m=149 , RR R
R R digtributions m=1 235A =0. 4 2um) R 2 A=04 2
a 03 10 [0 01,1] 43 81 s 0 01
b 03 12 [0 05,1] 43 81 um, 140 m
c 13 10 [0 1,16] 43 81 5 m=1235-001 |, RR
d 10 7 [0 1,18] 43 81 A=04 2um
e 13 10 [0 1,18] 43 81
f 16 9 [0 1,19] 43 81 ' '



2796 28
0.567 01y
0.3
0.08 1
0.25 1
0.21 0.06
0.151
g E 0.04 1
é 0.1 é
0.021
> 0.0 S
0 ()} — ¢
i 0 0.2 0.4 06 08 1
Diameter/um
0.141
0.121 0.06 1
g 0.1 é
0.081 0.041
0.06 1 E
E 0.04 é 0.021
>
0.02- >
04— s . 0 - L y — e \
) 2 4 6 8 0 2 4 6 8 10 12 4
Diameter/um Diameter/um
Fig. 4 Inversion results of different monomodal R-R distributions (m=1. 49 1=0. 4~2 pm)
: iversion 1% ======; given
0.1
012{ (@ 0os] ®
0.08 . 0.06
0.04
0.04
/ 0.02
0 - L . 04
0.2 0.7 0.6 08 1 0.2
Diameter/um
0.04
@ ©
0.061
0.03
0.04
0.02
001 0.021
0 : 3 P i T S T TR 15 %
Diameterjum Diameter/um Diameterum
Fig. 5 Inversion results of different monomodal R-R distributions (m==1. 235-0. 01. i 1 =0. 4~2 pm)
1 iversion; 1% ====-; given
6 m=1 235 , RR , 001 12

A=04 1Mm Hm



12 2797
3 Table 2 Characteristic parameters of the given monomodal
R R digributions (m=1 49A =0 4 2um)
DUm kK [ Drin , Dmax/H M M N
- , RR a 03 10 (0.01,1) 43 81
b 05 8 (0.01,1) 43 81
04 2um, m=1235 c 11 (01,9 43 81
005 18um ’ d 9 (0.1,13) 43 81
, 0.12
(a) ()
0.31 o
g §
2 2 0.08
i 2
3 0.06
g
| »
g 0.1 3
;5 E 0.02
0 — . y 0 o ", N . ,
0 0.2 0.4 0.6 0.8 1 0 2 4 6 8 10 12
Diameter/um Diameter/ium
Fig 6 Inversion results of different monomodal R R distributions m=1 235QA =0 4 1P m)
—— iverson 1%; : given
[1] HONG Guanglie, ZHANG Yinchao, ZHOU Mengran, et al ( , , , ). Sectroscopy and Jectral Analyss(
), 2006, 26(7) : 1249.
[2] ZHENG Gang, LIU Tieying, CHEN Shanrzhong( , , ). Chinese Journal of Laser ( ), 1998, 25(4) : 377.
[3] LIU Fang, WANGJun-de( , ). Spectroscopy and Sectra Analyss( ) , 2001, 21(5) : 607.
[4] XU Feng, CAI Xiao-shu, SU Ming-xu, et al ( , , , ). Chinese Journal of Laser( ), 2004, 31(2) : 223.
[5] ZHENG Gang, WEI Jing-ming, WAN G Nai-ning( , , ). Acta Optica Snica( ), 1993, 13(2) : 165.
[6] ZHENG Gang, CAIl Xiao-shu, WEI Jing-ming, et al ( , , , ). Chinese Journal of Sdentific Instrument (
) , 1998, 19(5) : 503.
[7] WANG Na-ning( ). Optic Measurement Technology of Particle Sze and Its Application ( ).
Beijing: Atomic Energy Press( : ) , 2000. 212.
[8] SU Mingxu, REN Kuanfang, Grehan G, et al ( , , Grehan G, ). Acta Optica Snica( ) , 2004, 24(5) : 696.
[9] Pahlow M, Muller D, Tesche M. Appl. Opt. , 2006, 45: 7429.
[10] XU Feng, CAI Xiao-shu, SHEN Jian-gj ( , , ). Acta Optica Snica( ) , 2003, 23(12) : 1464.
[11] Bohrend C F, Huffman R. Absorption and Scattering of Light by Small Particles. John Wiley & Sons INC. , 1998. 481.
[12] AriasM L, Frontini GL. Particle and Partical Systems Characterization, 2006, 3: 374.
[13] Deepak A, Box M. A. Appl. Opt. , 1978, 17: 2900.
[14] Nefedov A P, Petrov O F, VaulinaO S. Appl. Opt. , 1998, 37: 1682.
[15] Pahlow M, Muller D, Tesche M, et al. Appl. Opt. , 2006, 45: 7429.

[16]

Muller D, Wandingern U, Ansmann A. Appl. Opt. , 1999, 38: 2346.



2798 28

Resaarch on the Measurement Range of Particle Size with Total Light
Sattering Method in Vis IR Region

SUN Xiao-gang, TANG Hong, DA I Jing-min
Department of Automation Measurement and Control , Harbin Institute of Technology , Harbin 150001, China

Absgtract The problem of determining the particle sze range in the visble-infrared region was studied usng the independent
model algorithm in the total scattering technique. By the analysis and comparison of the accuracy of the inversion resultsfor dif-
ferent R-R distributions, the measurement range of particle sze was determined. Meanwhile, the corrected extinction coefficient
was used instead of the original extinction coefficient , which could determine the measurement range of particle size with higher
accuracy. Smulation experiments illustrate that the particle size distribution can be retrieved very well in the range from 0. 05 to
18y m at relative refractiveindex m=1 235inthevisbleinfrared spectra region, and the measurement range of particle size will
vary with the varied wavelength range and relative refractive index. It isfeasble to use the constrained least sguares inverson
method in the independent model to overcome theinfluence of the measurement error , and theinverse results are al still satisfac-
tory when 1 % stochastic noise is added to the value of the light extinction.

Keywords Total light scattering; Measurement range of particle sze; Visble-infrared region
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