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            Abstract
An efficient, room-temperature-operation continuous-wave terahertz source will greatly benefit compact terahertz system development for high-resolution terahertz spectroscopy and imaging applications. Here, we report highly efficient continuous-wave terahertz emission using nanogap electrodes in a photoconductive antenna-based photomixer. The tip-to-tip nanogap electrode structure provides strong terahertz field enhancement and acts as a nano-antenna to radiate the terahertz wave generated in the active region of the photomixer. In addition, it provides good impedance-matching to the terahertz planar antenna and exhibits a lower RC time constant, allowing more efficient radiation, especially at the higher part of the terahertz spectrum. As a result, the output power of the photomixer with the new nanogap electrode structure in the active region is two orders of magnitude higher than for a photomixer with typical interdigitated electrodes. The terahertz emission bandwidth also increases by a factor of more than two.
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                    Figure 1: Schematic drawings of the fabricated c.w. terahertz photomixers.[image: ]


Figure 2: Plan-view SEM images of the c.w. terahertz photomixers.[image: ]


Figure 3: Terahertz output characteristics of the photomixers.[image: ]


Figure 4: Electric field amplitude in the near field of a modified meander antenna with different photomixers at 1 THz plane-wave illumination.[image: ]


Figure 5: FDTD simulation of electric field enhancement as a function of gap width and simulation of field intensity distributions within the active region under âˆ¼1 THz plane-wave illumination.[image: ]
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