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Résumé/Abstract 
 

Semiconductor nanostructures with tunable photoresponse can capture the visible 

and near IR photons quite effectively. By controlling the size and composition one 

can tune the photoresponse of semiconductor nanostructures in the entire visible 

region. Assembling these nanostructure assemblies on electrode surfaces in a 

controlled fashion is an attractive approach for designing next generation solar 

cells. The key advantage of semiconductor nanostructures lies in designing thin 

film solar cells with low temperature processing. These advantages significantly 

decrease the energy payback time since less energy is consumed (and hence a 

lower carbon footprint) during their manufacture.  

The early studies which focused on the synthesis of semiconductor quantum dots 

and elucidation of charge carrier dynamics have led to the evolution of high 

efficiency metal halide perovskite solar cells. In the present talk light induced 

charge carrier generation and transport across interfaces which are important in 

the operation of solar cells will be discussed. Photoinduced segregation in mixed 



 

halide perovskite has a direct influence on decreasing the solar cell efficiency as 

segregated I-rich domains serve as charge recombination centers.5 Recent 

developments in utilizing semiconductor quantum dots in light energy conversion 

will be discussed.  
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