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We synthesized MgOQ/TiOx ceramics superlattices of the combination of various thicknesses of
TiOx layers and MgO layers on MgQ(100) single crystal substrates by a pulsed-molecular-evaporation
method ; this is a novel reactive deposition method using a pulsed molecular beam source of oxygen.
We determined the structure of TiOx, the periodicity and the interface structure of the superlat-
tices by means of refllection high energy electron diffraction (RHEED), X-ray diffraction (XRD) and
Atomic Force Microscope (AFM}. XRD analysis revealed that TiOx takes the form of pseudomorphic
anatase effected by the substrate. TiOx grew in the form of c-axial orientated islands from the
first unit layer. MgO deposited on TiOz layer grew epitaxially from a few angstrom of the
deposition and recovered the smooth surface ; as was confirmed by the observation of RHEED and
AFM. On the basis of this interesting growth mechanism, superlattices could be composed by

materials having different crystal forms like TiOx and MgO.
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Table 1 Calculated values of the thickness of one unit layer of TiOx.

TiO  TiOs  Tils

TisOs | Rutile Brookite Anatase

Phase
OfTi ratio for TiOx 1 1.8
M. W./g+ mol™! 63.88 | T1.9
Density/g-cm™ 4,81 4.6
i unit of TiOx/A 2,821 2.79

1. 67 1.80 2 2 2
74.8 76.68 | 79.88 79. 88 79. 88

4. 20 4.29 4, 24 4,17 3.83

3.16 3.19 3.36 3.40 3.7
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Fig. 10 Plots of chserved periodicity of MgOf
TiOx superlattices against designed periodic-
ity. Designed pericdicity was obtained assum-
ing that one unit layer of TiOx was 3.3 A
and a correction factor of the quartz micro-
balance was 0. 65.

L

MgO

SN
TiOx

MgC

IR, ¥y

TiOx

MgO

TiOx

substrate

Fig. 11 Schematic illustration of MgO/TiOx
superlattice. The topmost layer of TiOx was
rough (the roughness was about 2nm) and the
topmost layer of MgO was stmooth (the rough-
ness was below 1nm}.
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