Microscopic Theory and Symmetry of Extended Kitaev models
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In this tutorial, I will present a microscopic theory to derive extended Kitaev models with spin
S=1/2 including the off-diagonal symmetric Gamma and Heisenberg interaction.[1] The
extension to higher-spin S models will be also presented starting from multi-orbital and spins
at both transition metal and ligand sites.[2] I will then show how to use the symmetry of the
full Hamiltonian and hidden symmetries to find magnetic ordering states and a possible spin
liquid under the magnetic field. The symmetry analysis also offers a way to determine the
strength of Kitaev interaction out of the full Hamiltonian under special directions of magnetic
field.[3] Proposed experimental set-ups will be discussed.
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