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Abstract

The room temperature adsorption of H.O on the Si(100)-(2x1) surface and the
annealing effects including the oxide formation of these H,0-covered surfaces are in-
vestigated by AES, Hel(21.2eV) and monochromatized synchrotron radiation (138.5
eV) photoemission spectroscopy. The AES measurement indicates a very high sticking
coefficient of H,O on the surface, At 350K, saturation occurs at an exposure of ~ 2L
and a coverage 4=1/2. Photoemission spectra of the valence band region reveal the three
H,0.induced features typically observed on Si(100) surface at 6.2, 7.2 and 11.5 eV
below the valence band maximum. At 350K, the Si 2p core level chemical shift of
0.8+0.1 eV shows that Si is bound to only one oxygen ligand. Complete dissociation
occurs after annealing to 640 K, and a second chemically shifted contribution appears
~ 1.8 eV below the Si 2p peak indicating Si atoms with two oxygen ligands (possibly
in bridging position). Annealing to 870 K yields a mixture of chemical shifts of the
Si 2p peak corresponding to 1, 2, 3 and 4 oxygen ligands. This implies penetration of
the oxygen into the substrate and the growth of SiO, (z=1, 2, 3 and 4). After further
annealing to T = 970 K, the photoemission spectra show the recovery of the clean sur-
face, indicating the desorption of oxygen.





