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Van der Waals heterostructures, an intriguing class of materials composed of stacked two-dimensional layers held together by weak van der Waals (vdW) forces, have garnered significant attention in recent research. These structures exhibit a plethora of unique physics and novel effects that are absent in their constituent materials alone, rendering them highly promising for applications in modern nanodevices [1,2]. One their notable advantage lies in their remarkable manipulability – the weak nature of the vdW forces enables the easy manipulation of individual layers, offering precise control over their electronic and optical properties. This unprecedented level of control opens up a vast realm of possibilities for designing and fabricating materials with tailored characteristics, paving the way for numerous cutting-edge applications in modern nanodevices, including high performance transistors, solar cells, advanced lithium-ion batteries, and state-of-the-art light-emitting devices and photodetectors.
The application of strain provides even greater flexibility in tuning the properties of such structures, as well as exploiting them in devices such as highly precise sensors and detectors [3]. In this study, we focus on investigating novel heterostructures based on hBN and group III monochalcogenides (MX) subjected to biaxial strain. Some of them have shown exceptional potential for broad-spectrum absorbers [4], while the inclusion of hBN layer offers an excellent protection from oxidation, a common issue faced by MX materials when exposed to air. Using density functional theory, we investigate the effect of strain on their electrical and optical properties. Our findings reveal the profound impact of strain on the electronic structure, enabling precise fine-tuning of the band gap. Moreover, the absorption spectrum undergoes significant changes in response to different strain intensities, thereby enhancing specific regions of the absorption function.
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