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In the present study, we have investigated the hot electron transfer from higher excited states of
semiconductor nanocrystals to noble metal nanoparticles such as Au. Different types of semiconductor quantum
dots (QDs), nanorods (NRs) and nanoplatelets (NPLs) were synthesized by colloidal methods. Their
counterparts of Au-attached hybrid systems were also examined by femtosecond laser spectroscopy with a
state-selective excitation method using OPA.

1) Hot electron (hot carrier) transfer and state-selective excitation in Au—PbS QDs hybrid systems

PbS QDs and Au-PbS QDs hybrid systems with Au diameters of 1.3 ~ 2.6 nm were synthesized, and their
structures were analyzed by TEM and EDX. The carrier transfer from 1S(e) state to Au became fast up to ~ 2 ps
with increasing Au diameter. In addition, it was also found that ultrafast carrier transfer within a few tens fs
was observed from 1S(e) state to Au, but hot carrier transfer was not observed in Au-PbS QDs hybrid systems.
By considering the penetration of electron and hole wavefunctions in PbS QDs, ~ ps and ultrafast (~fs)
components were attributed to hole and electron transfer rates, respectively.

2) Hot electron transfer and state-selective excitation in Au-CdSe NRs and Au-CdSe NPLs hybrid system
Au-CdSe NRs and Au-CdSe NPLs were synthesized by colloidal methods and their electron transfer dynamics
and mechanisms were analyzed by femtosecond transient absorption spectroscopy with a state-selective
excitation method. In Au-CdSe NRs systems, hot electron transfer from CdSe NRs to Au was detected with a
time constant of 0.5 ~ 1.0 ps and transfer yield higher than 20%. On the other hand, hot electron transfer was
not observed in Au-CdSe NPLs. The difference between CdSe NRs and CdSe NPLs were interpreted in terms
of the difference of density of state originating from the difference in quantum confinement effects.




