(2958124 - 00

INFRARED AND LASER ENGINEERING

WARIILLIMBEST IR ET (RR2)
FUaFE AR RFL
Analysis of extinction characteristics of sandstorm to infrared radiation(Invited)

Wang Hongxia, Sun Honghui, Zhang Qinghua

TELR R View online: https://doi.org/10.3788/IRLA20201022

BT BRI H A S T

Articles you may be interested in

S AE DA o O o A
Backscattering enhancement for infrared wave in sand and dust storm

LIANSGIOE T RE. 2017, 46(1): 104006-0104006(7)  hitps://doi.org/10.3788/TRLA201746.0104006
IKZEH11.06 w mIOCHRS BRI

Attenuation properties of 1.06 | m laser radiation in water fog

LT AN OB TR, 2018, 47(10): 1006003-1006003(7)  https://doi.org/10.3788/IRLA201847.1006003
FIHCCDAN G [ B O B IR BRI 3 b TR A S T e R ERER £

Precise detection of near ground aerosol extinction coefficient profile based on CCD and backscattering lidar

LTSI T RE. 2019, 48(S1): 43-49  htips://doi.org/10.3788/IRLA201948.8106007
TR R RT3 A S R 74

Particle size distribution and extinction characteristic analysis of marine atmospheric aerosol

LTHMNSGEOE TR, 2017, 46(12): 1211002-1211002(6)  https://doi.org/10.3788/IRLA201746.1211002
I A% K i e SAILIE I S 0K S X 41 AN 5 i s i)

Afterburning and infrared radiation effects of exhaust plumes for solid rocket motors

LTHMSHOE TR, 2018, 47(9): 904003-0904003(9)  https://doi.org/10.3788/IRLA201847.0904003
e R T R E bR s IR LT A SRR AL, B mT 8 1 3 b

Infrared radiation characteristics and detectability analysis of point source based on high—speed sliding

LT HMSGEOE TR, 2018, 47(11): 1104001-1104001(8)  https://doi.org/10.3788/IRLA201847.1104001


http://www.irla.cn/article/doi/10.3788/IRLA20201022
http://www.irla.cn/article/doi/10.3788/IRLA201746.0104006
http://www.irla.cn/article/doi/10.3788/IRLA201847.1006003
http://www.irla.cn/article/doi/10.3788/IRLA201948.S106007
http://www.irla.cn/article/doi/10.3788/IRLA201746.1211002
http://www.irla.cn/article/doi/10.3788/IRLA201847.0904003
http://www.irla.cn/article/doi/10.3788/IRLA201847.1104001

%49 %% 78 asb kTR 2020 % 7 A
Vol.49 No.7 Infrared and Laser Engineering Jul. 2020

~
~,

DRI IMNEI RS ST (YD)
F L, LR, RE A
(KA FETARSE A3, &G B% 710025)

i ZE: AT Mie 842 &4 Monte Carlo 7 i, 547 T B A LA HE A £ KA 0.86~20 um 2% B4
INEGAT Y T A R AR, PR R A TR AT, B PR, R £ R
B RGER; T RRTE T LT, asE L2 RR AR RANER, R TIERE
REHAn % TRA = A ZRE L5, TR ZRE N TR —FA T oy LR TRE, 2 FH
T ILEE 65 Ky, &£ F Monte Carlo ikt F 69 2 TH MR R FWH L AR T e o inki) - &
ST R B R T, A RBERES YRR BERSD LRI RBIRE KR, TR E
AR AR KOG R MG R DB B IR o) R R K6y TALA ] RagARK, £ 7.9~12.5 pm
S AR, 2 13~20 um SE B A R 1ok KRB

XEEIR. ashdest; WA E; Bk %4, Monte Carlo; FRFE

FESHES: TNOI2 MHKFRERS: A DOI: 10.3788/IRLA20201022

Analysis of extinction characteristics of sandstorm to infrared

radiation(/nvited)

Wang Hongxia, Sun Honghui, Zhang Qinghua
(Basic Department, Rocket Force Engineering University, Xi’an 710025, China)

Abstract: The extinction and attenuation characteristics of seven modes of sandstorm in China for 0.86 -20 pm
band infrared radiation were analyzed based on Mie scattering theory and Monte Carlo method. The results show
that for the small size dust particles, the extinction effect is mainly the result of scattering in the near and middle
infrared, and for the large size dust particles, the infrared extinction is the result of absorption and scattering. The
attenuation rate difference of single scattering and multiple scattering of sandstorm are compared. The attenuation
rate of multiple scattering is less than that of single scattering under the same condition, and the difference
decreases with the increase of visibility. The multiple scattering attenuation rate calculated based on Monte Carlo
method is more comprehensive than the extinction coefficient to reflect the influence of sandstorm on infrared
radiation intensity attenuation. The infrared attenuation intensity of six kinds of large particle mode sandstorm is
greater than that of small particle mode sandstorm, and the attenuation rate increases with the increase of
wavelength. The attenuation rate of the small particle mode duststorm fluctuates obviously with the change of
wavelength, with a peak value in the range of 7.9-12.5 um, and is not sensitive to the wavelength in the range of
13-20 pm.
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Fig.2 Relationship among scattering, absorption and extinction efficiency factors and dust particle size
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Tab.1 Sand size distribution parameters
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Fig.3 Density function of sand size distribution
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Fig.5 Relationship between extinction parameters and wavelength of mode 7 sandstorm
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