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Photonic integration has become one of the most important technological tools to break

Moore's Law. Low-dimensional semiconductor materials are the basis of this research field.

Unfortunately, a large number of surface defects exist in low-dimensional semiconductor

materials, which greatly affect their optoelectronic properties. In this talk, the optical

properties and stability enhancement strategies of low-dimensional perovskite materials will

be discussed. For growth strategies, A or B cations incorporation based on strain

compensation, core-shell structure to suppress ion immigration. Moreover, for post-treatments,

surface hydrophobic modification, surface encapsulation induced self-structural healing and

laser irradiation results in secondary crystallization will be introduced. In the second part, the

surface modification and photophysical study of colloidal CdSe nanoplatelets will presented.

It is found that the surface defect of CdSe nanoplatelets are mainly located on the lateral

surfaces of the materials, and the defects can be effectively passivated by the core-crown

structure, leading to improved optoelectronic properties of the materials. The research

conducted herein will be helpful for the application of low-dimensional semiconductor

materials for optoelectronic devices.
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