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To fully utilize the two-dimensional (2D) diffraction grating structure in plasmonic terahertz (THz) detectors for

polarization-independent detection and sensitivity improvement, theoretical understanding of 2D plasmon in the

structure is required. In this paper, the author developed a simulation model for 2D diffraction grating-gate transistors

and analyzed 2D plasmon-polaritons excitation in the channel for the incident THz wave as well as the rectification

effects due to the plasmonic hydrodynamic nonlinearities. It was shown that the 2D diffraction grating structure can

convert the incident THz waves in the channel width direction into plasmons in the channel length direction. It was
also found that the rectified photocurrent is much smaller in the case of the incident THz wave polarization along the
channel width direction than in the channel length direction. The author identified that, in the former case, the
cancellation of the rectified photocurrent occurs within the unit cell of the structure due to the anti-symmetry of the
electric field of the excited 2D plasmons in the channel width direction. This cancellation is expected to be resolved

by introducing the asymmetric arrangement of the nanoantennae with respect to the channel width direction.
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