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Recent results on the analysis of the frequency noise features of Terahertz Quantum Cascade Lasers
(QCLs) will be discussed, together with their potential in polarization spectroscopy experiments
addressed to high sensitivity molecular detection.

Novel nano-technological approaches to surface emission in THz QCLs will be furthermore
investigated, underlying the potential of quasi-periodic patterning of the top metal layer of a double-
metal waveguidefor a collimated high power emission.

A general overview on our novel approaches to Terahertz detection will be finally given by
demonstrating antenna-coupled nanowire field effect transistors as plasma-wave THz detectors.
Room temperature operation in the 0.3 — 3 THz range is reported with noise equivalent powers as
low as a few 10 W/Hz*?, and high-speed response.
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