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Hotcarrier and Multicarrier Transfer Dynamics and Charged Excitons in
Semiconductor Nanocrystal Hybrid Systems

TAMAI, Naoto

14,410,000
(QDs) NPLs Au Pt
NPs Au CdSe QDs 1P(e) NPLs
Pt NPs CdSe
NPLs ~ 60 fs QDs NPLs

For understanding the quantum confinement effects on hot carrier transfer,
we synthesized several kinds of semiconductor quantum dots (QDs) and nanoplatelets (NPLs) by a
colloidal synthetic method, and Au and Pt metal nanoparticles (NPs) were attached on the surface of
semiconductor nanocrystals. We found that hot carrier transfer takes place from 1P(e) state in
Au-CdSe QDs, whereas no hot carrier transfer was detected in Au and Pt-CdSe NPLs even though the
ultrafast carrier transfer faster than the instrument response function (~ 60 fs) exists in Pt-CdSe
NPLs. This difference between QDs and NPLs can be interpreted in terms of very efficient and
ultrafast phonon emission from higher excited states of CdSe NPLs and phonon bottle neck in CdSe
QDs. Charged excitons in CdSe QDs and NPLs were also examined by photochemical electron doping to
QDs and NPLs.
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