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We proposed a novel plasmonic THz detector, based on an InGaAs-channel HEMT,
with a two-dimensional diffraction-grating structure (metallic nano-antennas) and conducted
simulations and THz detection measurement for fabricated devices to reveal its THz detection
mechanism that utilizes two-dimensional natures of the two-dimensional plasmons. We demonstrated
that THz waves with polarization in the channel-width direction can be detected by the
two-dimensional natures of the plasmons, which cannot be accomplished by conventional plasmonic THz
detectors, and we showed that the polarization characteristic of the detector responsivity can be
controlled by the design of the nano-antennas. With this, we created the device design principle of
plasmonic THz detectors that utilize plasmonic two-dimensional natures.
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