2016 2020

Exploration of breakthrough in terahertz-device performance by understanding the
radiation mechanism from view point of electron travelling and transition

Asada, Masahiro
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This study was done aiming at elucidation of device operation, achievement
of high performance, and the development and expansion of applications, for semiconductor light
sources in the terahertz frequency band using resonant tunneling diode oscillators, and many results

were obtained. In the elucidation of the device operation, a theory for the response to terahertz
waves was constructed. In the high-performance operation, 1.98 THz oscillation was achieved, which
is the highest frequency of room-temperature electronic single oscillators to date, and a new
structure capable of oscillating up to 2.8 THz was proposed. Oscillation with high output power of
0.7 mW at 1 THz by array configuration, frequency-variable oscillators, and oscillation with 1 Hz
line width were also achieved. In the application, basic operation was demonstrated for
spectroscopy, high-capacity communication, radar, and three-dimensional imaging
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