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Terahertz photodetector based on two-dimensional tellurene

HUANG Wen-Chao'", ZHANG Kai-Xuan®, LI Yun-Xia', WANG Lin”
(1. School of Mathematics and Physics, Lanzhou Jiaotong University, Lanzhou 730070, China;
2. College of Science, Donghua University, Shanghai 201620, China;
3. Shanghai Institute of Technical Physics Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A metal-tellurene-metal terahertz photodetector, and realized optical detection under millimeter wave-tera-
hertz wave are fabricated. The results show that the terahertz photodetector based on logarithmic antenna tellurene has a
high optical responsivity (40 mA/W, 0. 12 THz) under zero bias, a response time of 8 us, and a noise equivalent power
(NEP) of 4 pW-Hz™"’. This research results provide a new development path for high-performance room temperature

terahertz optical detection.
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Fig. 1

matic diagram of tellurene -based terahertz detector and optical

(a) Crystal structure diagram of tellurene, (b) Sche-

field distribution at the channel
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Fig. 2
vice, (b) Photocurrent curve at 0. 02~0. 04 THz frequency,
(¢) Photocurrent curve at 0. 08~0. 12 THz frequency, (d) The

(a) The transmission characteristic curve of the de-

bias voltage dependence of photocurrent, (e) Photocurrent
curve with different incident power densities, (f) The power

dependence of photocurrent under different bias voltages.
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Fig. 3
under 0. 04THz radiation, (b) The change of the photocurrent

(a) The photoresponse waveform of the photocurrent

with the modulation frequency, (c) The response time of the
device, (d) The waveform diagram of the device under differ-

ent bias voltages.
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