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Development of solar cell architectures using gquantum nanostructures for
fundamentally increasing the power conversion efficiency
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High-efficiency photovoltaics using n-i-p semiconductor solar cells offer a
sustainable and carbon-free solution to the challenge of meeting the increasing global energy
demand. The photovoltaic energy conversion efficiency for a single-junction solar cell is limited to

~30% owing to various losses, such as transmission loss and thermalisation loss. In this research
project, we develop novel solar cell architectures utilizing quantum nanostructures for
fundamentally increasing the efficiency. Efficiencies beyond the limit can be achieved for a single
junction solar cell by extending the absorbable solar spectrum range using the process of multiple
photo-excitations in quantum nanostructures. In this international research collaborating with The
University of New South Wales (Australia), the international collaborator have carried out studies
with the young scientist on spectroscopy for the multiple photo-excitation process in solar cells
containing quantum nanostructures.
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