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Visible and Near Infrared Light Induced Electron Injection from Perylene Bisimide to Wide-
Bandgap Semiconductor Nanocrystals with Stepwise Two-Photon Absorption Process (!
College of Life Sciences, Ritsumeikan Univ. ) ODaisuke Yoshioka,! Daiki Fukuda,' Yoichi
Kobayashi!

Stepwise two-photon absorption (2PA) processes are becoming an important technique to
achieve high reductive photochemical reactions with visible and near infrared light with much
lower power thresholds than those of simultaneous 2PA processes. However, the lifetimes of
excited states generated by stepwise 2PA are usually very short, and therefore the efficiencies
for the stepwise 2PA induced photochemical reactions are usually quite low. In this study, we
demonstrated the efficient electron transfer (quantum yield is ~0.5-0.7) from the higher excited
state of PBI to wide bandgap CdS NCs by stepwise excitations with visible and far-red light.
While the lifetime of the higher excited state of PBI is at most ~10 ps, the lifetime of the
extracted electron to the conduction band of CdS was extended to over nanoseconds.
Keywords : semiconductor nanocrystal; Stepwise two-photon absorption; perylene bisimide;
Electron transfer,; Transient absorption
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