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Figure 1. (a) Perovskite quantum wires (QWRs) and their enhancement on the photoluminescent
quantum yield (PLQY). Image reproduced with permission from American Chemistry Society.
Copyright @ ACS 2019. (b) Vertical perovskite nanowire arrays for light-emitting diodes (LEDs).
Image reproduced with permission from American Chemistry Society. Copyright @ ACS 2020. (c)
Perovskite QWRs for large-scale (4-inch wafer size) and non-planar (spherical substrate)
electroluminescence (EL). Image reproduced with permission from Springer Nature. Copyright @
Springer Nature 2022. (d) Strongly confined perovskite QWRs for blue LED. Image reproduced
with permission from American Chemistry Society. Copyright @ ACS 2022. (e) Perovskite QWRs
for color tunable LEDs with generic organic ligand-free and anti-solvent-free solution method.
Image reproduced with permission from Springer Nature. Copyright (@ Springer Nature 2023.
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Semiconductor Terahertz Photonics Devices and

Imaging Technology

Chang Wang and Juncheng Cao
State Key Laboratory of Materials for Integrated Circuits, Shanghai Institute of
Microsystem and information technology, Chinese Academy of Sciences,
865 Changning Road, Shanghai, 200050, China

Abstract: Terahertz (THz) quantum cascade lasers (QCLs) and quantum well photodetectors (QWPs)
developed based on the inter-subband transition of electrons in quantum wells are important radiation
sources and detection devices in the THz frequency band, typically operating in the 1-5 THz frequency
range with the advantages of high energy conversion efficiency and easy integration. They have
significant application prospects in fields such as super-resolution imaging, space communication, and
spectral detection. The lasing frequency of THz QCL and the peak detection frequency of THz QWP
can be optimized by adjusting the width of quantum wells and barriers, doping concentration, and
potential barriers. The rate equations [1] are developed to study the QCL dynamics under optical
injection and optical feedback. The results give a deep insight into the physics of QCL and can be used
to optimize device designs. The fabricated THz QCLs can realize a maximum peak power of 1.40 W in
pulse mode. Using THz QCL as the source and QWP as the detector, a scattering-type scanning

near-field optical microscope has been developed with a spatial resolution better than 100 nanometers

[2].

Refences:
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Akiyama, Junhao Chu, and Shaoqiang Chen, “Carrier tunneling and transport in coupled quantum

wells: Modeling and experimental verification”, Appl. Phys. Lett. 124, 161106 (2024).
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Fu, H. Li, and J. C. Cao*, “A terahertz near-field nanoscopy revealing edge fringes with a fast and

highly sensitive quantum-well photodetector”, iScience 25(7), 104637 (2022).
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