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Fabrication of Conductive Quantum Wires based on Dislocation Technology
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The sigma 5 (310)[001] MgO bicrystal was used as model system. Analyses of micro
structure and electronic state near the boundary were performed based on an aberration corrected scanning
transmission electron microscopy (STEM).The high angular annular dark field image in STEM showed formation

of well-contacted atomically flat interface and also impurities segregation at or near the boundary. Ca a
nd Ti impurities were detected at or near the boundary. The location of Ca and Ti atoms were examined by u
sing atomic resolution elemental mapping. The elemental mapping revealed that the Ca atoms are localized o
nly at the boundary, but Ti atoms form atomic wires along the neighboring sites of Ca. The theoretical cal
culation showed that Ti atomic wire induces semi conducing behavior in Mg0 insulator.
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