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Highly Sensitive Terahertz Detector: Application to Near-Field Imaging

Yukio KAWANO

In this article, I review terahertz (THz) detectors that have been previously developed, and then
introduce our THz detectors based on a two-dimensional electron gas (2DEG) in a GaAs/AlGaAs
heterostructure and a carbon nanotube (CNT). The unique properties of the quantum Hall effect,
which appears in the 2DEG under magnetic field, have lead to the development of a highly
sensitive and frequency-tunable THz detector. Moreover, we have fabricated a hybrid device of
a 2DEG and a CNT single-electron transistor, and have achieved much higher sensitivity;
detection level of a few photons. Based on the 2DEG THz detector, we have further developed a
new integrated detection device for THz near-field imaging in which all the necessary detection
components: an aperture, a probe, and a THz detector are integrated on one GaAs/AlGaAs chip.
This scheme allows highly sensitive, high-resolution detection of the evanescent field alone and
promises new capabilities for high-resolution THz imaging.

Key words: terahertz detector, GaAs/AlGaAs heterostructure, two-dimensional electron gas,
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