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The electronic structures of Anatase Ti02 studied by photoemission spectroscopy
using synchrotron light and laser
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Clean surfaces of (100), (110) and (001) surfaces of anatase-type Ti02
natural single crystals, known as photocatalysts, were prepared and measured by three-dimensional
angle-resolved photoemission spectroscopy using synchrotron radiation. The experimental results have

revealed a detailed three-dimensional band structure. It is found that the valence band maximum is
located just above the M point, whereas that has been predicted to be near the M point along the I
-M line by theoretical calculations. It is directly observed that the conduction band minimum, which
is electron-doped by the oxygen vacancies, is at ' point and that the indirect band gap is 3.2 eV.
The surface elecronic states due to the surface oxyzen defects were found by the laser-based
two-photon photoemission spectroscopy, which are derived from the Ti 3d orbitals.
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