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Theoretical study of structure and electronic properties of rutile titanium
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Abstract: Due to the nature of photovoltaic in solar cells, the light-absorbing materials will
only absorb certain energy level from photon. Therefore, tunable band-gap semiconductors are
interesting for the fabrication of sensitized solar cells. In this article the structural and electronic
properties of rutile TiO2 quantum dots (QDs) as a function of the size for improving the efficiency
of solar cells, are investigated via the first-principle method. Structural properties as total energies,

and electronic properties such as density of states and HOMO-LUMO densities have been analyzed.

Keywords: Solar cells, Quantum dots, Recombination, Energy gap, Density of states
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