Enabling Quantum Nanoelectronics at Terahertz Frequencies

The terahertz (THz) frequency range — bridging the gap between electronics and photonics
— has emerged as a powerful tool for probing and controlling quantum phenomena in
nanoscale systems. This tutorial provides an accessible introduction to the physics and
technology underlying THz opto-electronics and electronics, and their application to quantum
nanoelectronics.

We begin with the fundamentals of THz generation and detection, covering both electronic
approaches (resonant tunneling diodes, Schottky diodes, etc) and opto-electronic approaches
(photoconductive antennas, nonlinear optical rectification), as well as integration and
delivery of THz signals to quantum devices. We then discuss the unique advantages of THz
radiation for quantum nanoelectronics.

The tutorial concludes with a look at current challenges, including source and detector
efficiency and device integration, and closes with emerging directions at the intersection of
THz technology and quantum nanoelectronics.



