
ECE 
Speaker 

Series
Department of Electrical 

and Computer Engineering

Nianqiang Wu
Professor
Department of Mechanical & Aerospace Engineering
West Virginia University 

Plasmon-Enhanced Solar Energy Conversion in 
Semiconductor-Metal Heterojunctions
Solar energy can be converted either to electric energy via photovoltaics or to chemical 
energy via photocatalysts. Emerging of surface plasmon resonance (SPR) provides a 
new opportunity to improve the performance of photocatalysts and photoelectrochem-
ical cells. This talk will present our effort on fundamental understanding of the underly-
ing mechanism of plasmon-enhanced solar energy harvesting. In particular, the speech 
will discuss our newly discovered plasmon-induced resonant energy transfer (PIRET) 
mechanism in the metal-semiconductor heterojunctions. The PIRET mechanism along 
with the hot electron transfer process suggests that plasmonic nanostructures can act 
as photo-sensitizers. The discovery of plasmonic photo-sensitizers has opened a new 
avenue to develop efficient photocatalysts and solar cells. The theoretical maximum ef-
ficiency of solar energy conversion in plasmonic metal-semiconductor heterojunctions 
is predicted. This talk will demonstrate our effort on development of effective plasmonic 
metal-semiconductor heterojunctions to enable strong coupling between the plasmon-
ic metal and the semiconductor. Our results show that the performance of solar water 
splitting by a hematite nanorod array can be greatly improved by plasmon-induced 
photonic and energy transfer enhancement.forts in my group in address this class of 
problems. Several examples illustrating the efficacy of these methods and their applica-
tion to a range of problems will be presented.
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ceived the Benedum Distinguished Scholar Award, and the Alice Ham-
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