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Creation _of nano-ordered structures of semiconductor quantum dots and
elucidation of novel optical functions
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We have fabricated quantum dot superlattices (QDSLs) with ﬁrecisely
controlled in-plane and stacking distances by a layer-by-layer method using hydrothermally
synthesized QDs and demonstrated that the dimension of quantum resonance can be controlled.
Systematic investigation of the temperature dependence of absorption and photoluminescence (PL)
spectra, as well as PL decay profiles, enabled us to propose a new PL model based on the miniband
formation in the QDSLs. Furthermore, a femtosecond transient absorption spectroscopy system revealed
that the signal originating from excited-state absorption is much shorter in QDSLs than in
QD-dispersed samples. This provides a clue to the origin of the high charge-transfer properties
expected in QDSLs.
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