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Development of room-temperature operating high-efficiency terahertz photomixers employing
two-dimensional plasmon resonance
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Abstract

This project has been aimed to develope a highly efficient photomixer that can emit terahertz radiation from
photoexcited plasmons of two-dimensional electrons in semiconductor. A patent-pending structure was introduced to
improve the radiation power/efficiency. GaAs-based fabricated samples demonstrated broadband (0.5-6.5 THz, 3
times higher than ever), intense (~uW), efficient (103, one order higher than ever) emission at room temperature.
Although injection-locked coherent monochromatic CW radiation has not yet been obtained, its certain symptom
was observed in photomixing operation. Further advancement with a novel super-grating structure and InP
material systems will realize the initial performance objective of a mW-order output over 10-THz bandwidth.
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