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Control of terahertz wave transmission by electromagnetic coupling of dissimilar
dielectric layers and its application to sheet LAN communications
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We have developed a technology that enables control of terahertz wave
transmission by proximity of different functional dielectric layers, and have realized terahertz
band ultrahigh-speed LAN sheet communications using this transmission control. By replacing part of
the metallic surface at the top of the hollow waveguide with a metamaterial-integrated glass
substrate, we have achieved transmission with low loss in the waveguide alone and demonstrated that
10 Gbps transmission by contact communication is possible when the glass substrate is in contact
with a different dielectric layer. The mechanisms of magnetic and electrical coupling between
adjacent SRRs of different sizes were elucidated by evaluating the transmission characteristics of
samples with multiple split ring resonators (SRRs) of different sizes mounted on a quartz substrate
and by conducting electromagnetic field analysis.
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