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Developments and Applications of the Terahertz Digital Holography

Zheng Xianhua Wang Xinke Sun Wenfeng Feng Shengfei Ye Jiasheng Zhang Yan

(Department of Physics, Capital Normal University . Beijing 100048, China)

Abstract With the maturation of terahertz (THz) technology. the THz digital holography, which is one of the most
important development directions, gradually exhibits the application powers in various research and industrial fields. The
work in the improvement and applications of the THz digital holography in recent years is discussed. A THz holographic
imaging system with a high spatial resolution, high signal to noise ratio, and polarization information measurement ability is
built. Furthermore, it is demonstrated that this imaging system can be used to check the performances of THz planar
elements, measure transmission modes of the THz waveguide, and observe the Gouy phase shift of the converging THz
beam. This work is valuable for promoting the practicability of the THz digital holography.
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Fig. 1 THz quasi-near-field imaging. (a) THz quasi-near-field imaging system; (b) THz peak image of a razor blade edge;

(¢) imaging resolution curve; (d) schematic maps of three metallic sub-wavelength hole arrays; (e) THz peak

images of three metallic sub-wavelength hole arrays
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Fig. 2 THz balanced imaging. (a) THz balanced imaging system; (b) THz temporal signals at corresponding two pixels

extracted in the imaging system and their subtraction (inset gives their noise floors); (c¢) “T7” pattern wooden

embossment; (d) and (f) present the THz peak images of the sample by using the balanced detection and the

conventional detection technique; (e) THz temporal signals at corresponding two pixels extracted from (d) and ()

(inset gives their noise floors)
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Fig. 3 THz polarization imaging. (a) THz polarization imaging system; (b) variation of THz polarization angle with the
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THz polarization degree image of the sample 1; (f) THz

(e) sample 2: two quartz crystals partly overlapped;

polarization degree image of the sample 2
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Fig. 7 Studies of the THz vortex beam. (a) Photograph of the THz vortex phase plate; (b) phase distribution of the THz
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Fig. 8 Measurement of the transmission modes of the THz metallic coaxial waveguide. (a) Photograph of the THz metallic

coaxial waveguide; (b) experimental system for observing the waveguide modes; (c), (d) experimental 0. 5 THz

images for the horizontal and vertical polarization components; (e),(f) r and ¢ components of the 0.5 THz field in

polar coordinates; (g), (h) simulated results by weighted stacking four waveguide modes TE,;, TE;;, TM,;; and

TM,;; (1) space-time maps of the r electric field component at the position of the dark dashed line in the inset; (j),
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