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Excitation Energy transfer in quantum dots lattice
J. Miyazaki, S. Kinoshita
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We have investigated the excitation energy transfer process in the quantum dot (QD)
lattice by measuring time-resolved fluorescence intensities. In order to evaluate whether
excitons decay radiatively or non-ranradiatively after energy transfer occurs, fluorescence
decay curves have been compared with changing excitation wavelength at the absorption
edge. This method enables us to selectively excite larger QDs in the ensembles, and
consequently to know the contribution of the two processes. From experimental results, it is
found in room temperature that exciton decays nonradiatively after energy transfer occurs
from small to large QDs. On the other hand, with decreasing temperature down to 77 K, it is
found that radiative decay process becomes dominant after the energy transfer. We have
performed numerical simulation to show that the presence of dark QDs can explain these
results. It is suggested that excitation energy mainly transfers to non-luminescent (dark)
QDs in room temperature as the ratio of bright to dark QD is small. In contrast for low
temperature, the ratio of bright to dark QD increases and excitation energy transfers to

bright QDs followed by radiative decay.
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