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Electron Devices for Terahertz Oscillation and Amplification Using
Metal/Insulator/Semiconductor Heterostructures
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Abstract

The terahertz (THz) frequency range is expected to have very wide applications if compact solid-state light sources
are developed. In this project, we aimed at realizing two-terminal THz oscillation devices with resonant tunneling
structures and a novel three-terminal THz device with quantum-mechanical optical transition and electron
transport, mainly for a heterostructure with metal/insulator/semiconductor system. Results obtained are; epitaxial
growth of nanostructures, resonant tunneling and optical transition between subbands in this material system,
room-temperature THz oscillation of semiconductor nanostructures, as a first step of the device realization, which is
the first time for single electronic oscillators, and preliminary operation of a novel three-terminal device with

electron velocity modulation at millimeter wave range.
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