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Atomic-site-selective study of local electronic states and i
electronic-excitation-induced dynamics of molecules adsorbed on semiconductor
surfaces
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We measured Si-L23VV-Auger Si-2p-photoelectron coincidence spectra of clean
Si(111)-7x7, H/Si(111)-7x7, and H20/Si(111)-7x7 surfaces. The results suggest that clean Si(111)-7x7 is
metallic, H/Si(111)-7x7 is semiconductive, and H20/Si(111)-7x7 has an intermediate property. Then, we
remodeled the coincidence analyzer and improved the energy resolution (E/DE) of Auger electrons and
photoelectrons to 84 and 55, respectively. Decay processes of Si 2s core holes in a clean Si(111)-7x7
surface were investigated using coincidence measurements of Si Auger electrons and Si 2s photoelectrons
at a photon energy of 180 eV. We showed that Si 2s core holes exhibit two nonradiative decay processes:
the first being a Si L1L23V Coster-Kronig transition followed by delocalization of the valence hole and
Si L23VV Auger decay, and the second being Si L1VV Auger decay. The branching ratio of the Si L1L23V
Coster-Kronig transition to the Si L1VV Auger decay is estimated to be 96.7% + 0.4% to 3.2% £ 0.4%.
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