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Abstract: In this paper,the discrete dipole approximation method is adopted to study the scattering characteristics of
dust particles in different Chebyshev models in order to investigate the scattering characteristics of dust particles in the
terahertz band. The effects of different physical properties such as particle size and particle shape on their scattering

characteristics including backscatter section ( C,,, ) ,attenuation section (C,, ) ,scattering section (C_,) ,single-scat-

ext sca

ter albedo (w) for the frequencies of 1.5 THz,2. 524 THz,and 3. 437 THz are calculated, respectively. The results

show that under the same ripple parameters,the particle size at 1. 5 THz has a greater effect on C_, and C_, ;the parti-
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cle size changes at 2. 524 THz has a larger effect on C,,. Under the same frequency,the particle size change of the

waveform parameter of 2 ~5 has a significantly different effect on each optical cross-section compared with the other

shapes. Under the three frequencies, particles of each ripple parameter with the effective radius larger than 10 pum

when the single scattering albedo is greater than 0. 95.

Keywords : Chebyshev particles ; discrete dipole approximation method ;scattering characteristics ;ripple parameters
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Fig. 1 Schematic representation of the Chebyshev

particle positions with different ripple parameters
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Tab. 1 List of complex refractive index of sand dust
corresponds to the atmosphere window in the
terahertzband obtained using cubic spline

data interpolation

Ji A/ THz SR/ m
L5 2.3008 +0. 00133
2.524 2.3179 +0. 0014
3.437 2.3366 +0. 0032
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ripple parameters
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Fig. 5 Backscatter cross-section at three frequencies
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