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Theoretical Calculation Research on the Optoelectronic Properties of BiN/BAs Van
Der Waals Heterostructure
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Abstract: With the rapid development of optoelectronic technology, van der Waals heterostructure

optoelectronic devices made of two—dimensional materials have attracted widespread attention due to

their unique physical properties and potential application values. In this article, BIN/BAs van der Waals

heterostructure are designed using theoretical calculation methods, and the atomic structure, thermodynamic

stability, and optoelectronic properties of the heterojunction are analyzed. The research shows that BiN and

BAs can form a typical two—dimensional BiN/BAs van der Waals heterostructure. In the heterojunction,

since BiN is an indirect semiconductor and BAs is a direct semiconductor, it exhibits the characteristics of

an indirect semiconductor as a whole. In the heterojunction, BAs donates electrons to BiN, forming a built—in

electric field. This interlayer coupling effect enhances the light absorption and light reflection properties of

the BiN/BAs heterostructure and weakens its light transmission property. This study provides new ideas for

the preparation of high—efficiency optoelectronic materials.

Key words: BiN; BAs; van der Waals heterostructure; photoelectric device; theoretical calculation
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