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Microwave scattering by inhomogeneous plasma column
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Abstract: The scattering features of microwave(MW) by inhomogeneous plasma column have been studied numerically by the
Finite-difference-time-domain(FDTD) method and experimentally. The effects of the plasma frequency and electron collision rate on
MW's reflectance, transmittance and absorptance are tested. The results show the plasma column with plasma density of non-uniform
distribution can make the scattering wave shifting away from 0 to a side-angled direction. The electron density and the collision rate play
an important role in the reduction of the wave reflection. The plasma density should be appreciate, even if being lower than the critical
value corresponding to the MW. So that the MW can reduce greatly in reflectance due to the strong scattering or absorption.
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Fig.1 2D distribution of E around plasma column radiated by 10 GHz MW
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Fig.2 Angular distribution of far-field power surrounding inhomogeneous plasma column at different plasma frequency
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Fig.3 Angular distribution of far field power surrounding inhomogencous plasma column
FE13 S [ 5 BT (RIS Th 2 43 A

MR PAE HE e (a) % TR P A B AT, 39055 125 1K (R Tl 488 0 2 i/ DN BRSO B D 3R e {1, L
AN R BUR O R A FE @ o (D)X T 1585 B 56 B AR, RlEA D B T, A 50T P Rl B 2 e ) 7 38 R R /N
HBA AL, ERHAR AL o BRI D22 N .

DRI, 1890 56 B -1 A Rl A R 4 30N OB U Th 2, ARRHEBURT B 77 1) BRI S MV /s o X — S5 1R AR 1 Al
8 e 32 LR e PR IR (R RSOV E S R S ST JBk ) 9 5 2882 B i AN K o
22 S FBETFEES

FESE S 1R O R A b, 3@ FDTD-solutions FEA SE x4l 7] 5525 HE A1 R AE 35 5 46 B AR RERE 51, T 7E
FEZI S 10 cmAb 5 E — NS L NS mm )6 8 itk (Ut B H SO 2280 B4R,



S5 Incident wave
PML
X
SOPOO—_]
[~—T— Plasma column
™ metal plate

Fig.4 Schematic diagram of the simulation region for plasma-column array
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Fig.5 Reflectance, transmittance and absorptance at increasing f, and reflectance of 8 GHz MW at increasing  f, for plasma column array
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Fig.6 Schematic of experimental apparatus and measuring system for EMW scattering on plasma column
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Table 1 Electron density at different currents
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Fig.7 Scatter patterns of 10 GHz incident wave on plasma column
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Fig.9 Microwave reflectance at different discharge current or plasma frequency
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