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Analysis of terahertz wave scattering characteristics
of non-uniform unstable roughness surface target
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Abstract; The Electromagnetic (EM) scattering characteristics in terahertz ( THz) band of non-uniform
unstable electrical conducting target with different roughness surface is studied in this paper. The mod-
eling concept of randomly rough surface is applied to model the target with non-uniform unstable
roughness surface. Here, the root mean square (RMS) height and the correlation length of rough sur-
face are applied to describe the roughness of different target surfaces. Firstly, the Gaussian surface is
generated to model a non-uniform random unstable target, then a combined method of physic optics
and equivalent current is employed to simulate the EM scattering in THz band. The scattering charac-
teristics of the target with different roughness scales at different incident angles and radar frequencies
are analyzed and discussed. Finally, the relevant conclusions are drawn.
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Fig. 1  Electromagnetic scattering mechanism from rough
surface
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Fig.2  Comparisons of RCS from an electrical conducting
plate at different frequencies and different incident angles (a)
frequency , different incident angles, (b) different frequen-
cies, incident angle 45°,and (c¢) frequency , incident angle
45°, different rough surface cases
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Fig.3 Classification of rough surface (a) the first roughness,
and (b) the second roughness
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Fig.4 Coordinate system for EM scattering
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Fig.5 The definition of the field component and unit
component of electromagnetic wave reflection ( a)
vertical polarization( TM) ,and (b) horizontal polari-
zation( TE)
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Fig. 7 The metal cube of different polarization back RCS
curve (a) Horizontal- Horizontal polarization, and (b) verti-
cal- Vertical polarization
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Fig.8 Cube model (a) smooth target, and (b) non-uni-
form target of rough surface
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Fig.9 Tetrahedron model (a) smooth target, and (b)
non-uniform target of rough surface
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Fig. 10 Comparison of backscattered RCS between smooth
target and non-uniform rough surface target
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Fig.11 Comparison of backscattered RCS of non-uniform
rough surface target at different frequencies
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Fig. 12 Comparison of backscattered RCS of non-uniform
rough surface target at different roughness scales
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