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Fast imaging technology of terahertz wave based on spatial modulator

. . . *
ZHU Yungiao, SHEN Zhaoyang, ZHANG Hao, HE Yulian, WEN Qiye
(State Key Laboratory of Electronic Thin Films and Integrated Devices, University of Electronic Science and Technology of China,
Chengdu Sichuan 611731, China)

Abstract: The mainstream terahertz imaging technology has mutual constraints in imaging speed,
resolution, sharpness and manufacturing cost, etc. A fast terahertz wave imaging technology based on a
light-controlled spatial modulator is proposed. This technology realizes the single-pixel terahertz detector
by integrating the new silicon-based terahertz modulation material with the commercial Digital Light
Processing(DLP) device. The influence of terahertz beam distribution characteristics and Gaussian
background on imaging results is further analyzed. An effective optimization method is proposed. The
rapid imaging results confirm that this new technology can significantly improve the imaging resolution
and clarity.
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(a) schematic diagram of a single-pixel terahertz imaging system; (b) physical map of the obstruction; (c) physical map of DMD projected with the USAF-1951 resolution pattern

Fig.1 Single-pixel terahertz imaging system based on terahertz spatial modulator
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Fig.2 Terahertz time-domain spectrum of (a) high-resistance silicon and (b) microstructured silicon-based modulator structure under 638 nm laser
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Fig.3 Schematic diagram of laser point-by-point scanning projection
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(a) a top view of the terahertz imaging background; (b) an interpolated three-dimensional representation;(c) an image of the microstructured silicon-based
modulator without optimization; (d) a terahertz scan imaging result of a microstructured silicon-based modulator;(e) a terahertz scan imaging result of a
conventional high resistance silicon modulator

Fig.4 Terahertz imaging results
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Fig.5 Diagrams of compression perception reconstruction effect under different compression levels
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