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Review of THz near-field imaging
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Abstract: As the extension of optical and microwave imaging, THz imaging has now attracted broad at-
tention and showed many unique advantages in areas such as characterizations of semiconductor materi-
als, diagnoses of biological tissues, nondestructive tests and security inspections. According to the dif-
fraction limit, traditional THz imaging is subjected to the shortcoming of its long wavelength that re-
sults in a low spatial resolution. However, THz near-field imaging is one of the research highlights to
surpass the limit and obtain images with spatial resolutions up to sub-micrometer or even nanometer
scale. In this paper, the schemes and basic principles of THz near-field imaging were introduced.
Then, four kinds of typical methods, as well as their recent progress and existing problems, were re-
viewed in detail, including aperture based, tip based, sub-wavelength THz source based, and micro-
structure control based techniques. Finally, developing prospects were discussed.

Key words;: THz wave, near-field imaging, diffraction limit, evanescent wave, microstructure
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Fig. 7  Microstructure control based THz near-field imaging
(a) sub-wavelength circular aperture based bull’ s eye struc-
ture; (b) sub-wavelength bow-tie aperture based bull’ s eye
structure; (c¢) fiber-scanning THz near-field microscopy; (d)
geometry of the array of silver nanorods; (e) multiple sub-
wavelength apertures based THz spatial modulator; (f) Tunable
graphene-lens to realize broadband sub-wavelength imaging
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