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Lateral Distribution of Unoccupied Levels on Rubrene Thin Films
Measured by Micro-Spot Two-Photon Photoemission
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[Abstract] We have measured lateral distribution of unoccupied levels on rubrene thin
films with micro-spot two-photon photoemission (micro-spot 2PPE) spectroscopy of 400 nm
lateral resolution. In addition to the image potential states on HOPG (IPS1) and on rubrene
islands (IPS2), micro-spot 2PPE spectroscopy resolves a molecular unoccupied Ln peak
which is enhanced by the image-potential mediated excitation. Photoelectron emission
microscope (PEEM) measurements showed the molecular densities of rubrene thin films are
homogeneous within 50 nm lateral resolution of PEEM. On the other hand, micro-spot 2PPE
clearly gives laterally inhomogeneous images depending on unoccupied electronic levels. The
inhomogeneity is due to the nm-scale structures of rubrene islands. Owing to the high-energy
resolution, micro-spot 2PPE can locate the boundary-rich areas within the rubrene films. This
result demonstrates that micro-spot 2PPE is effective to measure electronic states and excited
electron dynamics of defects such as domain boundaries in organic semiconductors.
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Fig. 1. Hybridization model.
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