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Abstract; With the maturation of terahertz( THz) imaging technology, the spatial resolution, signal-to-noise
ratio, imaging speed and ability acquiring information of the imaging system are gradually enhanced. Re-

searchers have paid more attention to THz imaging applications in fundamental researches and industrial ex-
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ploitation. In this paper, several recent studies of THz digital holography are reviewed, including performance

demonstration of THz planar elements, function validation of optical tunable THz elements, observation of the

longitudinal component in diffraction THz fields and analysis of THz surface waves on the metallic sub-wave-

length devices. These research works are very valuable for the development of THz integration systems and

THz imaging technology.
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Fig.2 THz vortex phase plate and imaging results. (a) Schematics of a V-shaped antenna phase modulation unit. (b)

Eight kinds of V-shaped antenna structures corresponding to phase shifts with a /4 interval. (c)Photography of the

designed vortex phase plate. (d)Measured amplitude distribution of the generated THz vortex beam with [ =1. (e)

Corresponding phase distribution. (f) and (g) are the measured phase distributions of the THz vortex fields with

[=2 and [ =3. (h)Experimental setup for observing the focusing process of the THz vortex beam. (i) and (j) are

the amplitude and phase maps of the measured THz vortex beam with Z = — 10 mm, 0 mm, and 10 mm. (k) The

simulated phase distributions by using the Laguerre-Gaussian module
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Fig.3 Polarization-selected focusing and imaging based on a metasurface THz planar lens. (a)Photograph of the THz pla-

nar lens. The inset shows the schematics of a bar antenna unit. (b) Procedure of spin-selected focusing. (c¢) - (e)

Intensity images of the 0.75 THz component on the focal plane for a right circularly polarized( RCP) , left circularly

polarized (LCP) , and horizontally linearly polarized THz incident fields. (f) — (h) Corresponding longitudinal focu-

sing processes of transmitted THz fields on the X-Z plane. (i) Imaging test sample. (j) — (1) Imaging results of

0.75 THz components for RCP, LCP and horizontally linearly polarized THz incident fields
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Fig.4 All-optical steerable virtual THz Fresnel zone plate(FZP). (a)Optical tunable THz digital holographic imaging sys-

tem. The inset shows the photograph of the FZP. (b) Variation of the THz peak signal with the time delay between

the THz and control beams. (¢) and (d)present the 1.0 THz intensity images with the time delays of —10 ps and

10 ps. (e)THz intensity images of 0.8 THz, 1.0 THz and 1.2 THz components for three FZP patterns with the am-

plification ratios R =1.12, 1.00, 0.91. (f)Photographs of imaging samples, (g) Corresponding imaging results
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Fig.5 Spatial THz Modulator(STM). (a)Prototype of the STM. (b)Experimental configuration of the STM. (¢) Off-axis
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N”, and “U”, respectively. (d)Corresponding intensity dis-

tributions of first-order diffraction components at 1 THz. (e)Intensity patterns of THz vortex beams with topological

numbers [ =1, [ =2, and [ =3 generated by using the STM. (f) Corresponding the phase patterns of the THz vortex

beams
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Fig.8 Reconstruction of THz surface waves on metallic plasmon devices. (a)Experimental setup. The inset shows the test

sample. (b)The temporal peak image of the THz surface wave. (c) The temporal THz signals measured at y =
-1 mm, -0.5 mm, 0 mm, 0.5 mm, and 1 mm along the x =0 mm direction. (d) Amplitude distribution of the
THz surface wave at 0.73 THz. (e)Simulation result by using the FDTD algorithm. (f) and (g)show the normal-
ized transverse and longitudinal amplitude profile curves. ( h) Phase distribution of the THz surface wave at

0.73 THz. (i) Corresponding simulation result. (j) Longitudinal phase profile curves for THz surface waves with

difference spectral components. (k) Corresponding simulation result
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Fig.9 Polarization-controlled focusing of THz surface waves. (a)THz surface waves imaging system. The inset shows the

schematic of the sample. (b) and (c¢)present the amplitude distributions of converging THz surface waves excited

by LCP and RCP THz incident fields. (d) and (e)show the amplitude profile curves along x =0 mm taken from

(b) and (c).

(f) and (g) present the phase patterns of focused THz surface waves excited by LCP and RCP THz

incident fields. (h) shows the phase profile curves along x = —2 mm extracted from (f) and (g). (i) Curve of the

subtraction phase. (j) Amplitude map of the THz surface wave excited by a linearly y-polarized THz incident field.

(k) Corresponding simulation result. (1) and (m) present the amplitude and phase curves along x =0 mm taken

from (j) and (k)
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