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ABSTRACT:  Currently, there is a critical need for a photovoltaic design that will convert sunlight into electricity with practical efficiencies higher than 50%.Multijunction solar cells (MJSCs) are one of the most promising options to achieve ultra-high efficiencies. In such devices, the subcells are arranged in a tandem configuration, where the highest energy photons are absorbed by the top subcell, and the remaining photons are progressively absorbed by the subsequently lower band gap subcells.III-V compound semiconductors are generally used to fabricate MJSCs; however, limitations imposed by the lattice constants of available substrates strongly restrict which materials can be used for high-quality epitaxial growth. In this talk I will discuss how controlling the strain in ultra-thin films leads to a newlattice-matched MJSC with optimized band gap energies, formed by InAlAs/InGaAsP/InGaAs. This alternative approach can yieldtheoretical efficiencies higher than 50% under 30-suns illumination. A detailed analysis of the structural and electronic characteristics of each indivdual subcell as well as of a 3-junction prototype based on InP will be presented. 







