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Scattering properties of rough metal surface in terahertz region
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Abstract: The scattering characteristics and the affecting factors of rough metal surface were analyzed
based on the Kirchhoff approximation theory. Rough aluminum (Al) plates with different roughness were
manufactured and their scattering characteristics were measured by two systems: a single —frequency
system built with a far—infrared (IR) laser and a wide—band Fourier Transform IR spectroscopy (FTIR)
system. Good consistency was found from the comparison of theoretical and experimental results. It is
proved that the peak scattering coefficient has negative correlation with roughness and frequency, and
positive correlation with incident angle. Additionally, the applicability of Kirchhoff approximation theory

in the terahertz range was given by analyzing two limiting cases for near —smooth and high —roughness
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samples. The conclusions lie the foundation for theoretical calculation of complicated targets and will

promote the development of the theories and techniques of terahertz radar.
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Fig.1 Surface topography of aluminum plate with different roughness

3 B SRR IR E S S

SCHUR 2 T B8 W) T 1Y FIRL 100 74 78 21
SMEOGRRE OGRS I R G R BEOLE R
CO, WOt & W CH,OH S K fE % ;= 4= 2.52 THz F
3.11 THz A R 2% U 1™, AR A Ab Ik 2% 08 i +1 2
KA 40 mW Fl 12 mW, T SRR SR M A0 s
FEMEIN R AR, AL R G WA 2 N,

FIRL-100

Golay cell
hoppe

'law

Diaphragm

g

'Mirror

. S 1
ire grid>ampi¢
Golay cell

P 2 ST IR L AP IO A RIS e B SO0 R 4

Fig.2 Experimental system for scattering characteristics measurement

based on a far—infrared laser
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Fig.3 Experimental and theoretical peak scattering coefficients

of different rough Al plates
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