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Artificial construction of atomically defined metal oxide layers is important in making elecironics devices including
high temperature superconducting oxide films, magnetic and optical devices. Hence, the atomistic understanding of the
epitaxial growth process of metal oxide surfaces is desired to fabricate atomically controlled structure that exhibits un-
explored and interesting physical properties. Recently, computational chemistry has played an important role to clarify
the nature and property of various materials. However its targets are limited to the materials of which structures are al-
ready known experimentzlly. In order to realize the theoretical design of novel materials with unexplored and interest-
ing properties, the prediction of completely new structures by using the compuiational chemistry is essential. However,
no theoretical simulations have been devoted to the prediction of new structures. Hence, we developed a new crystal
growth simulator MOMODY based on molecuiar dynamics approach and applied it to the investigation on various epi-
taxial growth precesses of metal oxide thin films in order to design completely new structures.
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Fig.1 Model system for simulating the crystal growth proc-
ess of metal oxide electronics materials.
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Fig.2 Crystal growth process of MgQ thin films on MgO(001} surface at 1000 K.
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Fig. 3 Crystal growth process of MgO thin films on a-Al0-(0001) surface at 1000 K.
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Fig. 4  Stress of BaO/S:Ti0s{001} and BaO/Sr0/SrTi0«001} interfaces.
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Table 1 Calculation time for simulating the formation process of Au clusters on MgO
{001) surface during 10000 time steps by regular and coarse-grained molecu-
lar dynamics (MD).
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System System System
Regular Crystal Growth
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(Dual-MOMODY) (0.40 Days) (2.73 Days) (5.03 Days)
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Fig. 6 Crystal growth process of ultrafine Au particles on MgO(C01) surface at 300 K, simulated by our

coarse-grained molecular dynamics method.
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Fig.7 Oxidation process of hydrogen-terminated Si(100)2 X I surface by one oxygen
atom with a bombardment energy of 8 eV.
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