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* During stay in Sweden, I researched a method to retrieve the material parameters (relative
permittivity and permeability) of Metamaterial by using the inverse scattering technique.
Metamaterial is a kind of innovative artificial material which has a periodical structure. Its
periodical structure is smaller than a wave length of operated electromagnetic wave and the
electromagnetic properties can be controlled by its composition. Metamaterial is used for the
negative refraction, perfect lens, tunable electric or magnetic device, cloaking structure and so on.
In order to use Metamaterial, it is necessary to know its material properties, such as permittivity,
permeability and refractive index, from the measured data as S-parameter obtained by Network
Analyzer. There are some retrieve methods of material parameters. However, they regard
Metamaterial as a homogeneous material and retrieve the effective parameter only which does not
depend on position of the material. However, Metamaterial is not homogeneous material. If an
inverse scattering is used for estimation of its parameters, the permittivity and permeability which
are a function of position can be obtained. This information is very useful for a fabrication of
Metamaterial. Then I decided my research object during stay in Sweden. At first, I studied the basic
theory and Metamaterial devices. Next, I read some papers dealing the retrieval method. Finally, I

made a program to retrieve the material parameters from S parameters. The calculation result is



shown in Fig.2.
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