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Optical absorption in quantum dot systems on single crystal Ti02
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Semiconductor quantum-dots (QD) have desirable characteristics for
solar-cells. Despite the potential advantages, no major advance in the in the efficiency of
QD-sensitized solar cells has yet been reported. The present study focuses on attention to the
exponential optical absorption edge (Urbach-tail) in QD-ligand systems with different QD spacing
adsorbed on rutile-TiO2 substrates with different crystal orientations. Photoacoustic (PA) and
absorbance (Abs) spectroscopies were applied to determine the optical absorption and nonradiative
relaxation properties. There is a discrepancy between the PA and Abs spectra in the Urbach-tail
region. Characterization of the Urbach-tail and heat generated by nonradiative relaxation of
QD-ligand systems by PA and Abs spectroscopies showed that the characteristics depend on strongly on

the crystal orientations of the rutile-TiO2 substrate, the QD spacing, and the free energy change.
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