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[ Abstract]

Perylene ultrathin films on graphite substrate have been investigated by a combination of
two-photon photoemission (2PPE) spectroscopy and low energy electron diffraction (LEED).
At perylene/graphite interfaces, unoccupied electronic states as well as occupied states in the
vicinity of the Fermi level are detected by 2PPE. By lowering the substrate temperatures at
submonolayer coverages, surface image potential state grows in intensity associated with the
formation of molecular superstructures. Furthermore, stabilized/destabilized energy shifts of
occupied/unoccupied states are found, which is resulted from a delicate balance between
intermolecular interactions and changes in molecular orientations. Associated with the
formation of superstructures, visible light emission from the sample surface is observed
excited by the ultraviolet laser light source of 2PPE; this is highly indicative of the face to
face arrangements of perylene molecules in superstructures as is suggested in light emission
for perylene single crystals. Correlation between the electronic stares and geometric structures
are to be discussed in detail.
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