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Tunable optoelectronic devices and applications based on

two-dimensional materials

SUN Ruoxuan'®!, WANG Suyun'®'"!'*, LIU Zhibo'*!"1¢:2

(la. Key Laboratory of Weak Light Nonlinear Photonics, Ministry of Education;
b. School of Physics; c. Teda Applied Physics Institute, Nankai University, Tianjin 300071, China;

2. Collaborative Innovation Center of Extreme Optics, Shanxi University, Taiyuan 030006, China)

Abstract: Two-dimensional (2D) materials are flexible and controllable in terms of symmetry and

energy bands, and the optoelectronic devices constructed of them are highly tunable. In recent years,

the application of 2D materials in optoelectronic devices has made remarkable progress. This article

summarized the current research and application potential of major 2D materials such as graphene,

transition metal dichalcogenides (e. g. , MoS,, WS,), and black phosphorus in tunable optoelectronic

devices. The unique physical and chemical properties of these materials were explored, along with

their specific applications in photodetectors, optical modulators, and photovoltaic cells. The article

highlighted the high sensitivity, fast response, and excellent tunable optoelectronic properties exhibi-

ted by 2D materials under external conditions such as electric fields, strain, and illumination. It also

demonstrated the enormous application potential of 2D material-based optoelectronic devices in infor-

mation technology and energy fields.

Key words: two-dimensional materials; optoelectronic devices; graphene; black phosphorus





