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- Nanotechnology for Terahertz Measurement & Instrumentation

"Terahertz time-domain spectroscopy -an original way to explore the far infrared spectrum
of nanostructures/materials"

"Field Effect Transistors for Terahertz Detection: Physics and First Imaging Applications"

ABSTRACT: Terahertz time-domain spectroscopy (THz-TDS) has now got wide popularity in terms
of well oganized full-wave characterization method in the terahertz frequency domain.  This talk will
review the fundamental basis and important aspects of THz-TDS for characterization of
nanostructures of semiconductor/dielectric/metalic materials.  The topics cover: electrooptic effects,
photoconductive effects, sampling techniques in optics, nonlinear optics, generation/detection of
terahertz radiation, THz-TDS instrumentation, case study of measurements for various
structures/materials, and future trends.

ABSTRACT: Resonant frequencies of the two-dimensional plasma in FETs increase with the
reduction of the channel dimensions and can reach the THz range for sub-micron gate lengths.
Nonlinear properties of the electron plasma in the transistor channel can be used for the detection
and mixing of THz frequencies. At cryogenic temperatures resonant and gate voltage tunable
detection related to plasma waves resonances, is observed. At room temperature, when plasma
oscillations are overdamped, the FET can operate as an efficient broadband THz detector. We
present the main theoretical and experimental results on THz detection by FETs in the context of
their possible application for THz imaging.
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