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Abstract 
Semiconductor nanostructures are attractive for high performance electronic and photonic devices. A review of our 
work on low dimensional semiconductors including 2D transition metal-dichalcogenides for emerging photonic and 
piezo-phototronic devices will be presented. Semiconductor nanowires and their radial heterostructures have been 
demonstrated to be useful for nanophotonic  applications. Our results on single Si nanowire based polarization sensitive 
near-infrared photodetector exhibiting ultra-high responsivity will be discussed.  Tunable light-matter couplings in 
dissimilar constituents (metal & semiconductors) play a leading role in the development of two-dimensional (2D) 
quantum hybrids along with their applications in Si-photonics. Wafer scale, vertical 2D/3D hybrid heterojunctions 
using  two-dimensional metal dichalcogenides layers and nanocrystals have been realized on 3D Si platforms. The 
heterojunctions exhibit excellent photodiode characteristics suitable for multifunctional devices with  significantly 
enhanced spectral response, making them attractive for  Si CMOS compatible photonic devices. On the other hand, 
the results on ultrafast pump-probe spectroscopy will be presented to detect the generation and evolution of individual 
bright exciton-plasmon polaritons (bright plexcitons) in self-assembled size-tunable Au nanostructure-layered WS2 
quantum hybrids. Finally our recent results on the use of piezo-phototronic effect controlling the interfacial carrier 
dynamics to achieve next generation optoelectronic devices will be discussed.
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