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Abstract 
Two-dimensional (2D) halide perovskites represent a structurally extensible class of hybrid 

semiconductors with growing importance in optoelectronic research. Compared with their three-

dimensional counterparts, 2D perovskites offer enhanced compositional and structural flexibility arising 

from reduced constraints on organic ligands, enabling molecular-level design of structure and function. In 

this talk, I will examine recent advances in 2D perovskites from the perspective of organic ligand design. 

We focus on conjugated, chiral, and multidentate ligands, and discuss how noncovalent interactions 

introduced by ligand design govern crystallization behavior and inorganic framework assembly, enabling 

control over structure, morphology and properties in 2D perovskites. These ligand-driven structural 

features regulate electronic structure, charge transport, excitonic behavior, and light-matter interactions, 

thereby influencing stability and performance in optoelectronic, photonic, and quantum devices. 
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