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Abstract

As a typical topological insulator material, Bi,Se; has a unique crystal structure and excellent opto-
electronic properties, different from traditional conductors and insulators, Bi,Se; has a special
quantum state on its surface under the strong spin-orbit coupling, and the electrons of different
spins are in reverse motion, which stands out among many materials, and in recent years, it has
become a research hotspot in the field of new optoelectronic materials, and is widely used in many
optoelectronic fields such as photoelectric detection and solar cells. Therefore, it is of great signifi-
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cance to conduct an in-depth exploration of the photoelectric characteristics of Bi,Ses. In this paper,
the research progress of Bi,Se; materials in the field of optoelectronics is reviewed, and its unique
properties in photodetectors, solar cells, nonlinear optics and spin optoelectronics are elaborated,
and the future application and research of Bi,Se; in the field of optoelectronics are prospected.
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Figure 1. (a) Schematic diagram of the Bi>Ses photodetector; (b) OM image of the detector; (c) Detector I-
V curve; (d) Detector I-t curve [10]
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Figure 2. (a) Schematic diagram of the band arrangement of the Bi>Ses-PhSe heterojunction and Preparation of
process diagrams; (b) Detector I-V characteristic curves; (c~d) Detector I-t rise and fall curves [11]
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Figure 3. I-t characteristic curves of (a~b) Bi2Ses/Al203 detector. (c~d) Bi2Ses/PSS detector
under 1100 nm light source [12]

[& 3. 1100 nm IR T (a~b) Bi>Ses/Al203 FRMIEE, (c~d) Bi2Ses/PSS HUMES I-t $51ErhLR[12]
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Figure 4. (a) Schematic diagram of the structure of the core-shell nano heterostructure
device; (b) J-V characteristic curve of the device; (c) External quantum efficiency of CdS
nanowires and CdS nanowires/Bi2Ses after different cycle optimization [13]
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Figure 5. (a) Cu nanostructure, (b) Cu/Bi2Ses nanostructure perovskite solar cell extinction, absorption, scat-
tering cross section and wavelength curve [13]
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Figure 6. (a) Schematic diagram of solar cell device fabrication; (b) J-V characteristic curves of
ion layer adsorption deposition devices with different orders [14]
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Figure 7. Nonlinear optical characteristics curves of 100 nm
and 200 nm Bi2Ses films [15]
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Figure 8. The nonlinear absorption coefficient of Bi>Ses films with different annealing
temperatures (a) and open-pore Z-scan curves (b) Nonlinear absorption coefficient [16]
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Figure 9. (a) Diagram of test setup, (b) Characterization of nonlinear optical properties of Bi>Ses/SA [17]
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Figure 10. Spatial distribution of (a) L1, (b) L2 components in BizSes at 77 K [18]
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