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Research on the characteristics of fog backscattering laser echo
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Beijing Institute of Technology, Beijing 100081, China)

Abstract: The scattering characteristics of aerosol backscattering laser echo in aerosol has important
influence on the waveform characteristics. In order to obtain the scattering characteristics of aerosol
backscattering laser echo, we took fog as the research subject, and simulated the multiple scattering
process of backscattering signal in fog by using the model of laser propagation in fog, and calculated the
scattering times and propagation time under different fog mass concentrations and fog distances, and
analyzed the range of scattering times, the features of same— scattering times echo, and the influence of
fog mass concentration and fog distance on the scattering times. The results of this paper can provide an
important support for the analysis of the characteristics of aerosol backscattering laser echo.
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Fig.1 Simulation flow chart of laser propagation model in fog
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Tab.1 Main parameters of simulation model

Simulation Simulation
Value Value
parameters parameters
Emission—receiving Laser
. 35 860
distance/mm wavelength/nm

Laser divergence Laser beam waist

angle/mrad radius /mm

Emission optical lens Emission optical lens

diameter/mm focal length/mm
Photodetector - Receiving optical
. B . 25.4
diameter/mm lens diameter/mm
Receiving optical lens 75 Complex index of 1.33-2.93x%
focal length /mm ' refraction 1074
Fog particle 5 Fog concentration/ 0.1,0.4
diameter/pm ’ g-m™ 0.7,1
0,2
Fog distance/ .
og distance/m 5.8
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Fig.2 Intensity distribution of fog backscattering

laser echo on the scattering times

Kl 2, = ik B 1 g/m® B, HUR R
oy i 1~5 W 1] % R i o Ll 48.3% .26.7% |
12.4% .6.3% 1 2.8% , 111 % fie 1t W6 HCS 803 n 2
U] S R R, HoAth = 55 0T vk B SRR R R 2
A PUAH R R H s UL AT B s 55 R R AR
T, =% 5 O 5 B A O OB R
B o i . B RAEHIE R 0.1.0.4.0.7.1 g/m?
B 250 S90 43 5l oy 2 Uk .3 U3 A 4k, Ui BAE:
BaFRmWREAET, =% 5 s i [k

0506002-3



bk TR

% 5 M

www.irla.cn

% AT %

[EIRE R S B/ DY

Bl 2(b) BT A = % BB 2% 1R R A9 [0 3¢ A Y
B R OB i i B s, TR B F
FUEN, =55 e ) B O B B A O B b
PR B W A o = S5 BEEOEIRIN R G0 0.2,
5.8 m 92 S0 735y 4 U3 3 IR 3 IR,
WWEB = F WA AT, =5 )5 mEGHEOL R ik
9 IO O R R A R A 4 IRLIN

MR 2z 55 ) 1] BUSS SO B9 (9 JIUSS YRR % L BE
TR B B RO OO, Ik 2 R .

R2LEMAERERENEBEZEGTHNZER
16 B4 5t 8 S 1B K T 2 8 5T R B
Tab.2 Average scattering times of fog
backscattering laser echo under
condition of various fog mass

concentrations and fog distances

Mean of
scattering times

. Fog mass
Fog distance/m . _.;
concentration/g - m™

0 0.1 1.26
0 0.4 1.63
0 0.7 1.89
0 1 2.09
2 1 1.90
5 1 1.69
8 1 1.67
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Fig.3 Same-scattering times echo in fog

backscattering laser echo
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