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Abstract

This work studies the effect of dielectric materials on electromagnetic
resonance of a bowl-shaped metamaterial (3DMM) and a planar
metamaterial (PMM). 3DMM is fabricated using a thick photoresist layer.
3DMM has silver walls with a high aspect ratio. Therefore, 3DMM exhibits
a strong absorption peak in its terahertz spectrum. In other words, 3DMM
is sensitive to the change in the refractive index of a medium that covers
the metamaterial.

3DMM has a lower resonance transmittance than PMM. This result is
verified by electromagnetic simulation software. 3DMM can be used to
develop high-performance terahertz filters for the application of terahertz
imaging and terahertz communication.

The change in the resonance frequencies of 3DMM and PMM that are
covered with materials with different refractive indices are simulated. The
simulated results revel that 3DMM and PMM have frequency sensitivities
of 0.135 and 0.84 THz/RIU, respectively. Therefore, 3DMM is more
sensitive to the change in the refractive index of a medium that covers the
metamaterial than PMM.

Keyword: terahertz metamaterials, frequency sensitivity, high aspect

ratio, terahertz filters
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