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Proposal and proof-of-principle demonstration of an innovative all-in-one
terahertz source using semiconductor nanophotonics materials

Ozaki, Nobuhiko
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In this study, an ultra-small terahertz (THz) source was proposed based on
semiconductor photonic crystal waveguides (PhC-WGs) with highly efficient difference frequency
generation (DFG), and a proof-of-principle demonstration was performed. The structurally optimized
PhC-WG provided a waveguide mode with low-group-velocity and low-dispersion (LVLD) for two
introduced fundamental lights; thus, the electric fields of the lights were enhanced, and a phase
matching between them was achieved. Numerical simulations indicated that the DFG intensity was
enhanced by more than two orders of magnitude compared with that of the bulk material in the range
of approximately 0.5-2 THz. The possibility of an ultra-compact all-in-one THz wave source using an
integrated PhC-WG heterostructure was also demonstrated, including the fundamental light sources
formed in two PhC-WGs connected to the LVLD PhC-WG.
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