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[Abstract]

Pentacene is a typical p-type semiconductor for organic electronics with high carrier
mobility. The interaction between pentacene and metal surfaces has been intensively
investigated both experimentally and theoretically, however, the details of the electronic
structures at organic-metal interfaces are not fully understood. In this study, we investigated
electronic properties of pentacene on Au(11l) and Cu(111) by ultraviolet photoemission
spectroscopy (UPS), metastable atom electron spectroscopy (MAES), and first-principles
calculation using density functional theory (DFT). For pentacene on Cu(11l), a
chemisorption-induced state in the HOMO-LUMO gap was clearly observed in the UPS and
MAES spectra. This state originates from orbital hybridization between the pentacene LUMO
and Cu 3d by the DFT calculation. Pentacene is chemisorbed on Cu(111), whereas pentacene
is physisorbed on Au(111).
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Fig. 1. Coverage-dependent He | UPS and
He*(23S) MAES spectra of pentacene films on
Cu(111). The ionization energies of gaseous
molecules determined by UPS are also shown.
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