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Theoretical study on the carrier transport properties of organic crystals based
on the precise determination of the crystal geometry and the band structure

YANAGISAWA, Susumu
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To obtain the insights on the physical or chemical origins dominating the
carrier transport properties in organic semiconductors, first-principles electronic structure
calculations of organic molecular crystals were performed. With the recently proposed theoretical
method accurately determining the intermolecular forces in molecular solids, we accurately predicted

the lattice constants and the molecular configuration of the typical organic solids. We indicated
the structural parameters dominating the carrier transport, through the examination of the impact of
the geometrical parameters upon the electronic structure. We applied the accurate theoretical
method for determination of the quasiparticle energies of the injected hole or electron, and
clarified the geometrical factors dominating the energy levels of the injected charge.
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