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Photoelectron spectrosco?y study of electronic states at interface between thin
metal and organic molecule films
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We have investigated electronic structure of monolayer metal-phthalocyanines

(MPcs; M=Fe, Co, Ni and Cu), which were deposited on the In double-atomic-layer on Si(111), using
angle-resolved photoelectron spectroscopy (ARPES). We found interface states derived from the 3d
electrons for the monolayer FePc and CoPc, which is probably attributed to the interaction between
the out-of-plane 3dxz/3dyz orbitals and the In/Si(111) surface states. In addition, low-energy
electron diffraction (LEED) observation revealed that the stronger intermolecular attractive force
for the self-organization of FePc and CoPc, compared to NiPc and CuPc. These results showed that the
electron configuration of the center metal ions plays an important role in determining the
interface electronic interaction and the formation of ordered molecular layers.
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