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Ab initio study of light-harvesting dendrimer
S. Koga, S. Ohmura, F. Shimojo, I. Akait

Department of Physics, Kumamoto University

AShock Wave and Condensed Matter Research Center,
Kumamoto University

Light-harvesting dendrimers transfer the energy with high efficiency from
the antennas to the core at room temperature. Since adamant aromatic rings
are softly connected to each other in the antennas, it is considered that the
terminated aromatic rings shake with large amplitude of vibration. It is,
therefore, important to take into account such shaking motion (torsional
vibration) of the antennas in the investigation of the energy transfer (ET)
mechanism from the antennas to the core in the dendrimers. In this study,
we investigate the structural and electronic properties of a poly(benzyl ether)
dendrimer from first principles. We use a model consisting of 91 atoms
(C1406H36N4Zn). The purpose of our calculations is to clarify the role of the
motion of the antennas in the ET mechanism. First, we carry out MD
simulations of the light-harvesting dendrimers, and found a conjugation in
time of the energy eigenvalue. Next, we carry out MD simulations with
photoexcited electrons to investigate the relationship between the energy
transfer and the molecular vibration. Our simulations successfully reproduce
the transfer of a hole and an exited electron from the antenna to the core. We
discuss the energy transfer processes in the light-harvesting dendrimers.
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