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Influence of Aerosol Concentration Field Fluctuation to Light
Wave in Limited Space

HAN Yong, RAO Rui-zhong, WANG Ying-jian

(Laboratory for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics ,
The Chinese Academy of Sciences, Hefei, Anhui 230031, China)

Abstract The relation between particle movement and atmospheric turbulence is discussed starting from the particle movement
function in the atmospheric turbulence. It is found that the longer the particle movement relaxation time, the more evident the
inertial effect, and the more different the particle movement and atmospheric movement are. The mathematic model is set up by
using physics image analysis, the expression of aerosol concentration field in limited space is derived, and the correspondent
numerical analysis is carried out. The experimental data of visibility sensor in short time indicate the influence of the aerosol

concentration field fluctuation on intensity and phase of light on the path of light propagation.
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Fig. 2 Illustration of forward scattering visibility sensor
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Fig. 3 Wind speed fluctuation (a) , visibility and extinction

BEFEE REAE 10 min YRR . NE 3¢ A A
R#ZE 5 m/s EFER, HAE 16:40 Bf A — A8/
8 1.5 m/s; N 3(b)FJLIE H 10 min FIHEREK
AR L BE BRI AR K, T 3 58 B IH B BB A
Ak BB Y R B 1) O O 58 B AR 4k, X B UG B DB 7E

coefficient (b) fluctuation in 10 min

5 & e
BT T KSR T 5 2 18 7] B2 7E 19



) BoOok%. HRSESHEBREESER IO EH 271

KA GRBRIPRL T E R/ b 112 31 5k i Z [
P I 7 50 7 ) S O R AR A B i O R BT Bl 5
PN E82 4 B ] P T 1 BB i DL B S0 9T R 3B 14 9 Ot R
By RARTT RUE R 7 ¥ BE #2840 X 't 3 9 A2 AR
J 2 R R 0 FEAH LA R AL R AR .
B o R FH O 2LV 45 23 AT » LA I 1 S AL BE A B T A
I A 5 RE AR a3 T B 4 B S AR B SR i 5 3R
BT RBBRTREGREN . REBNE T HE
P T 45 18 23 (8] (9 7 JBOBL 1 W B 37 TRV REE, ' 9 B2
BT — BT, W0 R E AT A 2 ) B S Ok
TV BE 5 IR, b R AR BY AT B 0, RIS S2 SR A
ZHRBERTET R, A RE BB TR E
AR B ) AR B2

2 %2 X W

1 Zhou Xiuji, Tao Shanchang, Yao keya. Advanced Atmosphere
Physics [ M]. Beijing; Weather Publishing Company, 1991.
222~287

AFE, WEE . BRT. FFAApEF [M] LFE. SEHR
#k, 1991, 222~287

2 V. 1. Tatarskii. Wave Propagation in a Turblent Medium [M].
Beijing: Science Press, 1961, 53~72
BRE SFE sAKAPROABER [M] Jbe.: BEHR
#k, 1961, 53~72

3 Rao Ruizhong. Strehl ratios and sharpness of collimated laser
beam in a turbulent atmosphere [J]. Chinese J. Lasers, 2005,
32(1);: 53~58
BeETH. MW RKPEEBOCHRE Strehl L 58 E [J1. F E#®
#, 2005, 32(1): 53~58

4 Du Xiangwan, Factors for evaluating beam guality of a real high
power laser on target surface in far field [J]. Chinese J. Lasers,
1997, A24(4): 327~332
MR ZRBREEEGET EERBREMITNER [J]. +8
¥k, 1997, A24(4); 327~332

5 Gregory Falkovich, Alain Pumir, Intermittent distribution of
heavy particles in a turbulent flow [J]. Phys. Fluids, 2004,
16 L47~1.50

6 Gnter Gross. Estimation of annual odor load with a concentration
fluctuation model [J]. Meteorologische Zeitschrift, 2001, 10(5):
415~422

7 Ryo Kurosawa, Koichi Hishida, Masanobu Maeda. Combined
measurement of LIF and ILIDS for vapor concentration and droplets
size and velocity in a spray [ C]. 11th International Symposium on
Applications of Laser Techniques to Fluid Mechanics Lisbon, 2002



