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Charge dynamics in planar heterojunctions
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Charge separation and recombination dynamics at donor/acceptor interface is
studied by transient absorption spectroscopy. Charge transfer states (CTS) generated at the
interface undergoes either long range spatial charge separation or geminate recombination to the
ground state. Charge separation undergoes before thermalization through band-like delocalized
valence/conduction bands within sub-ps. Geminate recombination undergoes on ps to ns time scale
depending on crystallinity near the interface. At lower crystallinity interface, geminate
recombination undergoes 57 ps, while it takes 1.7 ns at higher crystallinity interface. This large
difference would be attributable to delocalization of charge wave function near the interface.
Crystallinity is also important for re-separation of CTS. Bimolecular charge recombination is more
suppressed in higher crystalline film, suggesting that potential energy cascade near the interface
would enhance re-separation of the CTS.
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