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Abstract

In order to realize various intriguing applications by metamaterials, it is essential to obtain the
effective parameters of the micro-structures composing metamaterials. In this paper, we propose
an experimental method to retrieve all of the 16 effective parameters of planar bi-anisotropic
metamaterials. The relationship between the scattering matrix and the effective parameters is
theoretically proposed and the experimental measurement for the scattering matrix is accom-
plished. We also show the validity of our retrieval method using two microstructures: the cross
and the “wan” shaped microstructures. Compared with previous proposed experimental retrieval
methods, our experimental method is more universal and can be applicable to any planar struc-
tures.
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Figure 1. The schematic diagram of transmission
and reflection through anisotropic slab
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Figure 2. Picture of our retrieval experiment platform
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Figure 4. The schematic pictures of the structures of cross-shaped bi-anisotropic

metamaterials. (a) Original cross structure; (b) Structure rotated by 45 degree
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Figure 5. Comparison between experimentally obtained scattering matrix elements
and those from simulation results. (a) (b) Transmission/reflection amplitude; (c) (d)
Transmission/Reflection phase. The results from simulations are shown in solid
lines and our experimental results are indicated in dashed line
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