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Site-specific x-ray photoemission spectroscopy of SrTiO,

crystals by x-ray standing wave technique
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We have measured site-specific x-ray photoelectron spectra of a SrTiO(111) single-crystal by a x-ray stand-
ing wave technique and successfully obtained the partial density of states of Ti ions in its valence-band. The
obtained valence-band spectra gave the bulk-sensitive information because of the high-energy x-ray (4750 eV)
excitation by using a synchrotron radiation source. The Ti partial density of states from SrTiO, mainly appeared
at the bottom of the valence-bands and was in good agreement with that of the DV-Xa cluster calculation
results.
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Fig. 1 Distribution of the x-ray standing wave field in a crystal
lattice for Bragg geometry. Two types of standing waves are formed
in a crystal.
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Fig. 2 Side view of SrTiO,(111) crystal structure. Small, middle,
and big spheres correspond to Ti, O, and Sr ions, respectively.
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Table 1 Acquisition conditions of the individual XPS spectrum for SrTiO,.

Region Ols Ti2p Sr3p Valence

Upper binding energy (eV) 537 480 290 30
Lower binding energy (eV) 522 450 260 -10
Energy step (eV) 0.1 0.1 0.1 0.1

Pass energy (eV) 235 235 235 235

Gate time (msec) 50 50 50 50

Number of scans 1 3 2 20

Total accumulation time (sec) 7.5 45 30 400
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Fig. 3 X-ray incident angle dependence of sample current near the
SrTiO,(111) Bragg reflection condition.
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Fig. 4 O 2p core-level XPS spectra of SrTiO, as a function of the
incident photon energy between 4,747 and 4,753 eV.
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Fig. 5 Photon energy dependence of the intensities of the O 1s, Sr
3p, and Ti 2p core-level XPS spectra near the SrTiO,(111) Bragg
reflection condition.
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Fig. 6 The site-specific valence-band XPS spectra from Ti and
SrO, sites normalized with respect to the Sr 4p intensities.
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Fig. 7 Calculated O 2p and Ti 3d partial electron density of states
by DV-Xa cluster calculations and the observed site-specific
valence-band XPS spectrum from Ti sites.
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