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Wave Propagation in Biaxial Anisotropic Metamaterials

YU Kan —min, MA Jia —jun, CAO Xiang —yu, LIU Tao

( Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China)

Abstract ;: Aimed at the anisotropic characteristic of metamaterials, the propagation modes and the propagation con—
ditions of metamaterials are analyzed. Through superposing the vector coordinate axis and the physical space coordi—
nate axis, and introducing the parameter of the wave propagation angle, the dispersion relation of biaxial anisotropic
metamaterial is derived. Based on the wave propagation angle , four classes of medium are identified as;Dkz — cut—
off type ;@kx — cutoff type ;@ Never — cutoff type ; @Always — cutoff type. This classification makes the propagation
mode of electromagnetic wave take on more intuitionistic effect. The characteristics of refraction and reflection of
metamaterials are analyzed by the wave vector curve, simulated and verified by using the dispersive finite difference
time domain method. The numerical results well conform to the theoretic analysis.
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