Fi1E Fol S S TEAN ) Vol.51,No. 6
2021 4E 6 f LASER & INFRARED June,2021

ST EHE .1001-5078 (2021)06-0802-07 - KFZEA -

55 2 B op A 2 0 1O 5 L S e

EmiE kK WL EREL,E OB OB H—TF
(1 P25t FRHER B 5 e TR B 7% 7100715
2. P L TR (5 TR BT 75 710071)

i E: T HITRAN2012 53 & , R A Z KA EH R 1 T A & BB 2 0K iy &4 4
R FMEG LN & KA Mie BUATHE S, 24T T 4 B4R 2 4 UK AT A #2350 09 #Oat
BB, AT RRBABE, TR T RRERERL D EH D LIEF WA 5 &t
Y, ZRF R AT D AT, 2 T NIRRT F B R KR
®o HRFYW A1 THz ~4 THz K2 B, D AR F W #A ROH LA 2 Z b
FWRTSERE, FTRIBANAEGDLRT,FHHA R REERTHE TR, BT
RTBALT Mie k37 K i, 5 B4 RARLREURA. ERNFFDPLARHRILHET, D
Ak T AU E O R BB NAT IR B R A AL KA o ASUHIE 58 46 R XA 2
BORAEBL ZEAE VA AINE M R 3R S A0 X U oy B B S E N E

RSRR) : A AR 24 95 0 R UKL 5 SR AT s JCAY 5 & e M 5 e BT 2206

FE 5K S .0436.2 XHERFRIRED A DOI:10. 3969/j. issn. 1001-5078.2021. 06. 018

Research of scattering and propagation characteristic
of terahertz wave in weak sand dust atmosphere
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(1. School of Physics and Optoelectronic Engineering, Xidian University , Xi’an 710071, China;
2. School of Electronic Engineering, Xidian University, Xi’an 710071 , China)

Abstract: Based on the HITRAN2012 database, the variation of complex refractive index of sand dust in the terahertz
bands was obtained by using the method of cubic spline interpolation. Using the Mie theory, scattering properties of
sand particle with different sizes illuminated by the terahertz wave were analyzed. Propagation characteristic of tera-
hertz wave in weak sand dust atmosphere condition was investigated , where only single scattering effect was considered
due to the low volume ratio of the particles. The results show that the scattering intensity distributions of the sand par-
ticle in the range of 1 THz to 4 THz depend mainly on the size parameter of the sand particle. For small particles, the
backscattering efficiency increases monotonically with the increase of the size parameter. While big oscillation was
found for particle with large size parameter. In different sand atmosphere conditions characterized using different size
distributions of sand dust, the statistic extinction efficiency increases as the increase of the frequency. This paper pro-
vides useful reference for the application of terahertz wave in emergence communication,atmosphere monitor,and de-
tection of sands.
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Tab. 1 Complex refractive index of sand dust

cited from HITRAN2012!'"

Frequency/THz Refractive index
1 2.296 +0. 00106i

1.5 2.299 +0.00121i

2 2.31 +0.00143i

3 2.326 +0. 00187i

3.75 2. 347 +0. 00494i
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Fig. 1 Spectrum of complex refractive index of sand dust

in the terahertz wave band
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Tab. 2 List of complex refractive index of sand dust cor-
responds to the atmosphere window in the Terahertz

band obtained using cubic spline data interpolation

Frequency/THz Refractive index
1.024 2.2924 +0. 00083i
1.342 2.2981 +0. 00124i

1.5 2.3008 +0. 00133i
1.984 2.3088 +0. 00137i
2.524 2.3179 +0. 0014i
3.437 2.3366 +0. 0032i
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Fig. 2 Angular distributions of scattering intensity

of a single sand dust with different particle size(f=2.524 THz)
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Tab. 3 Size distribution of sand dust in

different atmosphere conditions'®’
Parameter | Parameter Particle number
Weather type
n ) concentration( 10°/m? )
Sand floating 0.79 -7.7 554.5
Sand blowing 0.89 -7.68 1289.2
Sandstorm 0. 995 -7.48 3029. 5
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Fig. 9 Size distributions of sand dust in three different

atmosphere conditions
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