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Abstract: Hot carrier solar cells are a proposed next-generation photovoltaic technology for overcoming the single-
gap efficiency limit. Through maintenance of a population of high energy carriers and extraction at better than band 
gap photovoltage, an enhanced solar conversion efficiency could be maintained. Proof-of-principle has been 
demonstrated for hot carrier generation and maintenance, both by mitigating thermalization mechanisms through 
the creation of a phonon bottleneck, and through exploitation of intervalley scattering mechanisms to stabilize hot 
carriers in upper valleys of the band structure in the emerging field of valley photovoltaics (VPs). Intervalley 
scattering properties have been shown to provide an accessible pathway for VP operation. However, further 
development of this VP architecture is required to enhance solar cell operation that increases both the efficacy of 
carrier extraction from the satellite valleys, and the establishment of electric fields inside the device to provide lower 
energy carriers access to this upper valley extraction pathway. 
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TOP-SET est un programme de formation FONCER du CRSNG en 
puissance optoélectronique ayant pour but de façonner une cohorte 

de personnel hautement qualifié détenant des connaissances 
approfondies en systèmes optoélectroniques pour joindre les rangs 

d’équipes de recherche et développement. 
 

Pour de plus amples renseignements sur TOP-SET, veuillez consulter 
create-topset.eecs.uottawa.ca/fr. 

 

NSERC CREATE Training in Optoelectronics for Power: from Science 
and Engineering to Technology (TOP-SET) is a training program that 

aims to form a cohort of highly qualified personnel with 
comprehensive understanding of optoelectronic systems, capable of 

joining advanced R&D teams. 
 

For further details regarding TOP-SET, go to 
create-topset.eecs.uottawa.ca. 
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