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Charge Injection and Electronic Phase Transition in Molecular Solids
(‘Graduate School of Advanced Materials Science, The University of Tokyo)
OShun Watanabe'

When high-density charge carriers are injected into a crystal, its electronic state changes
from an insulator to a metal. “Insulator—metal transition (IMT)” is a natural consequence of
the band picture based on the periodic lattice of atoms in crystals particularly with
noninteracting electrons, and can be triggered predominantly by a precise control of band filling.
During the past half century, no apparent IMT signature has been observed in organic
semiconductors, presumably because the presence of unavoidable structural disorders in
organic semiconductors is likely a limiting factor. In contrast, we successfully demonstrated a
perfect single crystal of solution-processed organic semiconductors, and realize the first
experimental observation of IMT in organic semiconductors.
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