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Electromagnetic Wave Absorption Properties of Anisotropic Metamaterial ,

DONG Yunxia

(Sc_hool of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The electromagnetic wave absorption properties of one dimensional anisotropic metamaterial have been studied
by the transfer matrix method. The absorbance relies on the frequency of the incident wave, polarization direction, the incident
angle and the thickness of the metamaterial. The results show that the maximum value of the absorbance for s-polarized wave
and p-polarized wave appears at different frequencies for normal incidence on a single anisotropic metamaterial plate. The absor-
bance for both s-polarized wave and p-polarized wave shows the same variation trend with the increasing of the thickness. For
oblique incidence with the arbitrary incident angle, the abéorbance for both s-polarized wave and p-polarized wave tends to be a
constant as the thickness increases. The limitation value is determined by the incident angle, If the matrix element of the per-
meability tensor is negative for a certain frequency, the absorbance of the corresponding polarized wave will tend to be a con-
stant with the increasing of the thickness. If the matrix element of the permeability is positive, the absorbance of the corre-
sponding polarized wave will be oscillating when the thickness increases. The absorbance has the maximal value if the thickness
equals to the integer multiple of A/2. The three layer system show better results than the single layer system. The above con-

clusions may give the theory support for the anisotropic metamaterial to realize the electromagnetic wave absorber.

Keywordsg anisotropic metamaterial; absorbance; transfer matrix method; polarized wave



