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near-infrared bands

LI Li-fang' ,ZHANG Ji-long"* LI Xiao'*, WANG Zhi-bin'* ,CHEN Yuan-yuan'"’

(1. Engineering Technology Research Center of Shanxi Province for Optoelectronic Information and Instrument,

Taiyuan 030051 , China ;2. Key Laboratory of Instrumentation Science & Dynamic Measurement( North University of China) ,

Ministry of Education, Taiyuan 030051 , China)

Abstract ; Based on the refractive indices of atmospheric aerosols and the measured values of aerosol size distribution,
aerosol extinction characteristics have been studied in Near-infrared bands. The paper uses Mie scattering theory to
calculate and analyze the characteristics of the extinction efficiency, scattering efficiency , absorption efficiency and ex-
tinction coefficient with various aerosols radius and wavelength, which is simulated with MATLAB. The results show
that the scattering capability lines in order as such:the dust aerosol,the dissolvable particle and the smoke aerosols.
Extinction coefficient of the particle is the biggest when the radius is close to the incident wavelength,and the impact
of the particle radius on the extinction, scattering, absorption coefficient is more severe than the incident wavelength.
These results can provide reference for calculating and analyzing the attenuation of infrared radiation in the atmos-
phere.
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the refractive index of aerosol particles

Tab. 1

wavelength/pm | dust aerosol | smoke aerosols | dissolvable particle
0.69 1.53-0.008 i| 1.75-0.43 i 1.53-0.007 i
0.86 1.52-0.008 i| 1.75-0.43 i 1.52-0.012 i
1.3 1.46 -0.008 1| 1.75-0.45 1 1.51-0.02 1
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Fig. 1  attenuation, scattering, absorption efficiency
factor of different nature of the aerosol particles in

Near-infrared (0. 86 nm) band
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Fig.3 extinction, scattering, absorption coefficient of the
different nature of aerosol particle changes with the
particle radius in near-infrared (0.86 nm)band
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Fig.4 extinction, scattering, absorption coefficient of the
different nature of aerosol particle changes with the

wavelength in near-infrared (0. 86 nm) band

4 N 2

TENT LT B, = Fh U IR S RE I MR
AR B AR PR T T OE R B R T
ARSI A AR T I 3% B de R, I HORL 72 A2 %)
TG CHUR RACR B EE A S B K Y
VB IBORLT-SEARANAE I, A I 56 A HE R R 15 O, B
WSS R, Q. TR IR S R N B 5 T 2

A SCAEWFE L LLAN S B C R PRI, Hy Tk
ASTGERE, THEA  H R I R/  FR R
M T BRI EE  FIAS SO T i Fas e w] L



28

O RS AN

543 %

AN ) DX R FE AT 5 3 B i A 14 S0

R T

ST ST B G A [l b D B0 Y I 2120 B

B R o

SEHf -

[1] Lu Yuan,Shi Jiaming, Ling Yongshun, et al. Research on
infrared passive location[ J ]. Infrared and Laser Engineer-
ing,2001,30(6) :405 —409. (in Chinese)

BRI, B SR, B AR, S 2L Bl R AR [T ). £
S5 O6 T, 2001,30(6) :405 - 409.

[2] Aden A L,Kerker M. Scattering of electromoynclic waves
from two concentric spheres[ J]. Journal of Applied Phys-
ics, 195122 -242.

[3] Bohren C B, Hulman D R. Absorption and scattering of
light by small particles[ M]. New York ; Wiley,1983.

[4] L Liu,H Wang, B Yu, et al. Improved algorithm of light

scattering by a coated sphere [ J]. China Particuology,
2007,5:230 -236.

Yulin Xu,Bo A S Gustafson. A generalized multiparticle
Mie-solution : further experimental verifcation[ J]. Journal
of Quantitative Spectroscopy & Radiative Transfer,2001 ,
70:395 -419.

Grainger R G,J Lucas,G E Thomas,et al. The calculation
of Mie derivatives [ J ]. , 2004, 43 (28).

5386 —5393.
Chen Xiuhong, Wei Heli, Li Xuebin, et al. Calculating

Appl. Opt.

model for aerosol extinction from visible to far infrared
wavelength [ J ]. High Power Laser and Particle Beams,
2009,21(2) :183 —189. (in Chinese)

9]

[10]

[11]

[12]

WRFFLL, B E B, 422, 55 T Dol 21 3 21 A0 e B <
IR I A [T ). SO S50k 1 3R, 2009, 21 (2) ¢
183 - 189.

Ma Jinji, Cheng Jin. Using the Mie theory to calculate
aerosol optical characterization [ J]. J. At. Mol. Phys. ,
2005 ,22(4) :701 —=706. (in Chinese)

IR 4K, WREE. ) Mie HUH BRIETHIE R
LI Ry 50 rYEE
701 -706.

R E
1%, 2005, 22 (4):

Huang Peiqiang, Sheng Xia. A number of scattering char-
acteristics of atmospheric aerosol particles in troposphere
and stratosphere[ J |. Scientia Meteorologica Sinica, 1996,
16(3) :233 —238. (iin Chinese)

BRI L. MR 5 T2 R SR R T
THATREL ] AR P ,1996,16(3) 1233 -238.
Liu Xichuan, Gao Taichang, Han Xiaodong. Effect of the
character of condensation nucleus on raindrops scattering
characteristics at near-infrared wave band [ J ]. Scientia
Meteorologica Sinica,2010,30(1) ;42 —47. (in Chinese)
XIPGNT, R H /N T 214 B B 25 4% M X T
TR [ )], A FR,2010,30( 1) 142 - 47.
Song Zhengfang. Applications based on atmospheric optics
[ M]. Beijing ; China Meteorological Press,1990. (in Chi-
nese )

RIETr. BRSO SEA[ M ] dbat: K4 A,
1990.

Shi Guangyu. Atmospheric radiological [ M ]. Beijing: Sci-
ence Press,2007. (in Chinese)

A E RAESEAIM. JEst B2 i ,2007.



