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I. Abstract Body (up to 250 words)
[bookmark: _GoBack]Piezoelectric materials have shown great potential use for coupling with and control of photonic characteristics of various materials, leading to fertile areas of research in optoelectronic devices, energy devices and sensors. On the other hand, rapid advances in ferroelectric thin-film growth allow for advanced electronics applications of ferroelectrics, including smart sensors, nonvolatile memories, tunnel junctions, field-effect transistors (FET) and tunable microwave devices. Here, I will introduce the tuning strategies of optical process from piezoelectric materials and their heterostructures based on piezoelectric effect. In our works, various composite films and laminates have been prepared, which can sense or harvest broad mechanical energy. Furthermore, the ultimate goal of making atomically thin photonic and optoelectronic devices greatly stimulates the research two-dimensional (2D) materials. It is noticeable that pulsed laser deposition (PLD) previously used for growing oxide thin-films and heterostructures has recently appeared to be applicable for growing 2D layered material based heterostructures. Our works imply that active ion-doped 2D material can play important roles as a platform for fundamental studies and potential applications in nanophotonics and electronics field. Through these works, great potential application can be perceived, which will give rise to unprecedented atomically thin device tecchnologies towards adaptive optoelectronics, active human-machine smart sensors and flexible nanogenerators. The research is supported by the grant Research Grants Council of Hong Kong (GRF No. PolyU 153025/19P) and National Natural Science Foundation of China (NSFC No.51972279).
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