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Abstract  

The design of high-performance nonlinear optical 

materials is of growing importance for the development of 

future photonic technologies. This presentation offers a 

broad and forward-looking perspective on the molecular 

engineering of functional organic chromophores and their 

transition-metal complexes as promising platforms for 

advanced nonlinear photonics[1]. 

The lecture will highlight how donor–acceptor molecular 

frameworks, combined with metal-centered electronic 

flexibility, provide powerful opportunities to modulate 

charge transfer, polarization anisotropy, and electronic 

delocalization[2]. The incorporation of transition-metal 

centers such as Cu, Hg, and Ir introduces an additional level 

of control over optical behavior, leading to richer structure–

property relationships and enhanced light–matter 

interactions. Beyond individual molecular systems, the talk 

will emphasize the broader concept of integrating organic 

and coordination-based architectures into functional 

photonic materials with tunable nonlinear responses. This 

synergistic molecular-to-complex strategy opens attractive 

perspectives for optical modulation, frequency conversion, 

ultrafast signal processing, and multifunctional photonic 

devices[3]. By bridging organic molecular design, 

coordination chemistry, and photonic materials science, 

this contribution provides a general vision of how hybrid 

molecular and metal-complex systems can contribute to the 

next generation of nonlinear optical materials for advanced 

light technologies. 
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