2011 2013

Optically functional hybrid quantum dots
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Plasmonic effects induced by Au nano-particles in semiconductor quantum dots (QDs)
were studied, aiming at efficient coupling between carriers in the QDs and lights. Various optically func
tional hybrid QDs with Au nano-particles were artificially fabricated, where the distance between the QD a
nd the Au nano-particle was intentionally controlled by using modified molecular chains or nano-lithograph
y techniques based on the ?rotein engineering. In Si QDs, enhancements of the photoluminescence (PL) inten
sity originating from the localized plasmonic effect were observed. However, in 11-VI or Il11-V QDs with hi
gh internal quantum efficiencies, PL intensities significantly decrease because of the energy transfer fro
m the excited states in the QDs into the Au nano-particles, rather than the plasmonic enhancement effect.
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