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Abstract:This paper discusses two improved methods in retrieving effective refractive indices, 
impedances, and material properties, such as permittivity ε and permeability μ, of metamaterials. 
The first method modified from Kong's retrieval method allows effective constitutive parameters 
over all frequencies including the anti-resonant band, where imaginary parts of &epsiv; or &mu; 
are negative, to be solved. The second method is based on genetic algorithms and optimization of 
properly defined goal functions to retrieve parameters of the Drude and Lorentz dispersion models. 
Equations of effective refractive index and impedance at any reference planes are derived. Split 
ring resonator-rod based metamaterials operating in terahertz frequencies are designed and 
investigated with proposed methods. Retrieved material properties and parameters are used to 
regenerate S-parameters and compared with simulation results generated by cst microwave studio 
software. 
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