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Development of bulk optical metamaterial that can observe negative refraction

OKAMOTO, Toshihiro
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The purpose of this study was to realize mass production of metaatoms and
establishment of three-dimensional placement technology with the aim of realizing bulk optical
metamaterials in which negative refraction can be observed.

The main results are as follows. (1) Fabrication of meta-atom using nanosphere lithography method
and construction of 2D and 3D placement technology of meta-atom. (2) Construction of a method for
measuring the effective refractive index tensor of metamaterial thin films. (3) Construction of a
simulation method to calculate the effective refractive index of a metamaterial consisting of
meta-atoms of arbitrary shape. (4) Realization of shorter operating wavelength by using low
refractive index embedded material.

However, a bulk metamaterial in which the negative refraction phenomenon in the visible light
wavelength band can be observed has not yet been realized.
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