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Broadband terahertz detector based on topological insulator
heterojunction

YAO Chen-Yu'?, ZHANG Li-Bo'?, WEI Ying-Dong', WANG Lin"", CHEN Xiao-Shuang'*?*, LU Wei'?
(1. State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Chinese Academy of
Sciences, Shanghai 200083, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. College of Physics and Optoelectronic Engineering, Hangzhou Institute for Advanced Study, University of
Chinese Academy of Sciences, Hangzhou 310024, China)

Abstract: New quantum states in 2D materials have important implications for condensed matter physics and the devel-
opment of modern optoelectronic devices. However, terahertz photoelectric detection technology with broadband,
room temperature, and fast response capabilities still faces great challenges due to the lack of an optimal balance be-
tween dark current and light absorption. In this study, a novel topological insulator material, GeBi,Te,, was synthe-
sized, and its van der Waals heterojunction with Bi,Te, was constructed to realize a highly sensitive terahertz photodetec-
tor. Direct generation of photocurrents at low-energy terahertz bands of room temperature has been realized in planar
metal-material-metal structures. The results show that the Bi,Te,-GeBi,Te,-based terahertz photodetector can achieve
wide spectral detection from 0. 02 THz to 0. 54 THz with high photosensitivity (592 V+W" at 0. 112 THz, 203 V- W' at
0.27 THz, 40 V- W' at 0. 5 THz), and a response time of less than 6 ps. Notably, it is already available for high-fre-
quency terahertz imaging. These findings make it possible to use Bi,Te,-GeBi,Te, topological insulator heterojunction
materials for low-energy optoelectronic applications.
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Fig. 2

(a) The schematic diagram of device structure and test system, (b) IV curve of the device, the inset is an optical micro-

graph of the device, (c) the schematic diagram of the response mechanism, (d) spectrogram of the photoresponse, (e) curves of

photocurrent and incident light power at different bias voltages, (f) rise/fall time of the device at zero bias
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Fig. 3 (a) Response current versus modulation frequency at 0. 112 and 0. 27 THz, (b) photoresponse current versus modulation
frequency, (c) waveforms of the device at different modulation frequencies at 0. 27 THz, (d) waveform diagram of the device at
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