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Abstract

characteristics of low energy, broadband, fingerprint spectrum, and sensitivity for water. With the development of THz

Terahertz (THz) wave is electromagnetic wave in the frequency range of 0.1 - 10 THz, which has the

technology, THz imaging technology has shown many unique advantages in the fields of biomedical diagnosis,
nondestructive testing, and security inspection, and has gained more and more widespread attention. This paper mainly
overviews the common THz imaging techniques. The imaging principles and research progresses of pulsed THz imaging
technology, continuous THz imaging technology, THz near-field imaging technology, and THz real-time imaging
technology are introduced in detail, respectively. The typical applications of THz imaging technology in the fields of
security inspection, nondestructive testing, and biomedicine are also introduced. Furthermore, the future development of
THz imaging technology is prospected.
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Fig. 1 Imaging system based on THz-TDS and its application”". (a) Schematic of a two-dimensional transmission THz spectral

imaging system based on THz-TDS system; (b) THz image of a semiconductor integrated circuit packaged by plastics; (¢) THz

image of a fresh leaf
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Fig. 2 Pulsed THz imaging system and its application. (a) Schematic of pulsed THz wave focal line imaging system™; (b) THz

spectral images of tooth sample™”
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Fig. 4 THz polarization imaging. (a)—(c) THz super-focusing under the illumination of right-hand polarization (RCP) light, linear
polarization (LP) light, and left-hand polarization (LCP) light””; (d) normalized distribution of superfocal spot along the z-axis of

THz waves under different polarizations“’w; (e) schematic of a multifocal metasurface lens with polarization rotation function”;

(f)—(g) THz high-resolution images of samples at different focal points™”
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