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ABSTRACT

Time-of-flight impact-collision ion scattering spectroscopy (TOF-ICISS) using 2 keV He" ion was applied to study the geometrical
structure of the BaTiO; thin film which was grown on the MgO(100) surface. Hetero-epitaxial BaTiOs layers were formed on the
MgO(100) surface by thermal evaporation of titanium followed first by oxidation at 400°C, subsequently by barium evaporation, and
finally by annealing at 800°C. The atomic structure of BaTiO; layers was investigated by the scattering intensity variation of He' ions
on TOF-ICISS and by the patterns of reflection high energy electron diffraction. The scattered ion intensity was measured along the
<001> and <011> azimuth varying the incident angle. Our investigation revealed that perovskite structured BaTiOj; layers were grown
with a larger lattice parameter than that of the bulk phase on the MgO(100) surface.
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Fig. 1. Polar angle scan of Mg and Ti peak intensities at the
clean and TiO deposited MgO(100) surfaces along the
<001> and <011> azimuths. The incident angle is from
the surface. The intensity of Mg peak was magnified by
5 times to compare with that of the Ti peak.
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Fig. 2. Polar angle scan of Ti and Ba peak intensities in TOF-
ICISS along the <001> and <011> azimuths at the TiO
and BaO deposited MgO(100) surfaces before annealing.
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Fig. 3. Polar angle scan of Ti and Ba peak intensities in TOF-
ICISS along the <001> and <011> azimuths at the
BaTiO; deposited MgO(100) surfaces after annealing at
800°C for 10 h. The intensity of Ti peak was magnified
compared with that of the Ba peak.
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Fig. 4. Schematic views of the shadow cones for 2 keV He”
ions impinging on the BaTiO; layers deposited on the
MgO(100) surface along the <001> azimuth. Small and
large circles represent O and Ti atoms of the perovskite
structure, respectively. Focusing effects only on the Ti
atoms are shown.
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Fig. 5. Schematic views of the shadow cones for 2 keV He"
ions impinging on the BaTiO; layers deposited on the
MgO(100) surface along the <001> azimuth. Small and
large circles represent O and Ba atoms of the perovskite
structure, respectively. Focusing effects only on the Ba
atoms are shown.

Fig. 6. Schematic views of the shadow cones for 2 keV He'

. lons impinging on the BaTiO; layers deposited on the

MgO(100) surface along the <011> azimuth. Small,

medium and large circles represent O, Ti and Ba atoms

of the perovskite structure, respectively. Focusing
effects only on the Ti atoms are shown.
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Fig. 7. Schematic views of the shadow cones for 2 keV He'
ions impinging on the BaTiO; layers deposited on the
MgO(100) surface along the <011> azimuth. Small,
medium and large circles represent O, Ti and Ba atoms
of the perovskite structure, respectively. Focusing
effects only on the Ba atoms are shown.
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Fig. 8. Reflection high energy electron diffraction patterns of the clean ((a) and (b)) and BaTiO; deposited MgO(100) surfaces ((c)
and (d)) obtained using a 25 keV electron beam. Patterns of (a) and (c) are obtained along the <001> azimuth, and (b) and (d)

are obtained along the <011> azimuth.
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