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Experimental verification of interaction mechanism between adjacent semiconductor
nanoparticles and their optical functions
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Semiconductor quantum dot (QD) superlattices, which are periodically ordered
three dimensional (3D) array structures of QDs, are expected to exhibit novel photo-optical properties
arising from the resonant interactions between adjacent QDs. Since the resonant interactions such as
long-range dipole-dipole Coulomb coupling and short-range quantum resonance strongly depend on inter-QD
nano-space, precise control of the nano-space is essential for physical understanding of the
superlattice. Here, we have investigated the pure quantum resonance in the 3D QD superlattice deposited
by a layer-by-layer assembly of positively charged polyelectrolytes and negatively charged QDs. The
lowest excitation energy decreases exponentially with decreasing the nano-space between the QD layers and

also with decreasing the QD size, which is apparently indicative of the quantum resonance between the QDs
rather than a dipole-dipole Coulomb coupling.
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