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Fig. 1  Applications of infrared detection technology
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Fig. 7 Schematic diagram of working principle of the quantum well infrared detectors™®’
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Fig. 10 Schematic diagram of the EIW effect and its cut — off frequency: a. light interaction with a metal - semiconductor - metal struc-

ture b. Electron injection in a semiconductor induced by EIW effect c. Comparison of detector cut - off frequency under different detection mechanisms
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Fig. 11 Experimental observations of the EIW effect: a. Relationship between EIW - effect - induced carrier variation and optical power in
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HgCdTe detectors 2 b, Dependence of EIW - induced carrier variation on incident frequency in HgCdTe detectors e Theory - experiment com-
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parison of EIW — induced photovoltage in multi - mesa silicon detectors ™~ d. Negative photoconductivity induced by EIW effect in Te detectors in the

THz band'®*' e. Saturation behavior of EIW photocurrent with increasing bias voltage in silicon detectors ** f. Response time of InGaAs detectors under

different detection mechanisms'™"’
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Research progress and new technology applications of infrared de-
tectors

Zhong Yan-Hong'**, Ma Jian-Hua', Zhou Wei’, Wang Xu-Dong’, Huang Zhi-Ming’, Ye Zhen-Hua',
Lin Chun', Ding Rui-Jun', Chu Jun-Hao"*
(1. National Key Laboratory of Infrared Detection Technologies, Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai, 200083, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

3. National Key Laboratory of Infrared Science and Technology, Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai, 200083, China)

Abstract: Infrared detectors are indispensable in the civilian, military, and aerospace fields, and their future develop-
ment is of great strategic significance. This paper reviews the history and current status of infrared detectors, focusing
on traditional photon - type infrared detectors such as mercury cadmium telluride (HgCdTe) , indium gallium arsenide
(InGaAs) , antimonides, quantum wells (QWs) and silicon - based blocked impurity band (BIB) detectors. It also
covers novel detectors, including colloidal quantum dots (CQDs) , two - dimensional (2D ) material detectors, electro-
magnetic induced well (EIW) effect detectors, and ferroelectric polarization - regulated infrared detectors. Additional-
ly, it discusses the applications of new technologies in infrared detection, such as event - based dynamic vision sens-
ing, computational imaging, absorption enhanced micro/nanostructures, and three - dimensional (3D) integration. Fi-
nally, it explores future development trends of infrared detectors.

Key words: infrared detector, HgCdTe, EIW effect, ferroelectric polarization, dynamic vision sensing,
computational imaging, three - dimensional integration



