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Theoretical studies on strongly correlated topological phases in transition
metal oxides
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Spontaneous symmetry breakings, metal-insulator transitions, and transport
properties of magnetic-domain wall states in pyrochlore iridium oxides are studied by employing a
symmetry-adapted effective Hamiltonian with a slab of the pyrochlore structure. Emergent metallic
domain wall, which has an unconventional topological nature with a controllable and mobile metallic
layer, is shown to host Fermi surfaces with modulated helical spin textures resembling Rashba
metals. The helical nature of the domain-wall Fermi surfaces is experimentally detectable by
anomalous Hall conductivity, circular dichroism, and optical Hall conductivity under external
magnetic fields. Possible applications of the domain-wall metals to spin-current generation and “
h?lfj$gtgllic” conduction are also discussed. The controllability of the domain walls is also
clarified.
In addition to the iridium oxides, pair-annihilation of Weyl electrons and the emergence are studied

in other pyrochlore transition metal oxides.
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H® ver.0.1,
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