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The seamless convergence of fiber networks and wireless networks is required for future high-capacity
communication networks, together with the use of higher wireless carrier frequencies in the millimeter-wave
(MMW)/terahertz (THz) bands. In this paper, the author investigated theoretically the utilization of
two-dimensional (2D) plasmons in an InGaAs-HEMT channel for the THz double-mixing. The author showed that
the hydrodynamic nonlinearities of the 2D plasmons result in the generation of the double-mixed THz-IF signal and
calculated the double-mixing conversion gain by modifying boundary conditions at the drain side suggesting that
the plasmonic THz double-mixing can achieve sufficient gain for the use in the next-generation networks.
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