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Study on Terahertz Transistor Laser by Using Graphene Plasmons
Yoshiki FUSE

Supervisor: Taiichi Otsuji

A distributed feedback dual-gate graphene-channel transistor (DFB-DG-GFET) is a promising way to realize the THz
single-mode lasing. In the previous studies, it was found that graphene and the electric field distribution of THz photons
were not well overlapped, thus the DFB structure must be modified for better luminous efficiency. In order to solve this
problem, the author re-designed the DFB cavity as ‘plasmonic’ DFB (PDFB) cavity and reconsider the device fabrication
process based on exfoliated graphene and transfer method for 2-demensional atomically thin films. The quality (Q)
factor for the PDFB cavity increased by two orders of magnitude compared to that for the photonic DFB cavity with the
same DFB periods. The fabricated device could not modulate drain current enough accidentally. Instead an asymmetric
dual-grating-gate (ADGG) GFET was fabricated and used for the THz emission experiment. Several sharp emission
peaks were observed in a wide THz frequency range, and their intensity grew as the drain bias increased at 300 and 150

K. Although the emission spectra are yet to be fully understood, one needs to elucidate it by further experiments.
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