2D03

AR ERZELEMGRICE T 2ERFZEDERNLGEEFEE,
FEMBDEFRRICK DR
THKEHE S Z—
OIAFEKRES, mEmE

Collision-induced successive electron transfer in a bio-inspired simple
system; A nonadiabatic electron-wavepacket study

oKentaro Yamamoto', Kazuo Takatsuka'
! Fukui Institute for Fundamental Chemistry, Kyoto University, Japan

[ Abstract] It is well recognized that electron transfers in biochemical systems such as
photosystem II (PSII) occur successively through different acceptor molecules. However, such
successive electron transfers are not quantum mechanically obvious. In this talk, we propose a
mechanism of collision-induced successive electron transfer associated with proton transfer
represented by the theoretical framework of nonadiabatic electron-wavepacket dynamics, in
which we explicitly take the dynamical and kinematic couplings of nuclear and electronic
motions into account. We employ a simple model system inspired by the situation around the
tyrosine Z embedded in PSII, and show that the successive electron transfer involving parts
corresponding to P680, tyrosine Z, and the manganese cluster indeed occurs, although the
electrons are treated quantum mechanically. This study suggests that we need to explicitly track
the dynamics of each pair of donor and acceptor involving the change of a couple of electronic
states for the better understanding of biochemical electron and proton transfers.
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Fig. 2. Selected snapshots of the unpaired electron density along the path of electron-wavepacket dynamics.
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