Topological Quantum Phase Transition in 1D Spin Chain
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Topological quantum phase transition (TQPT) is a new class of phenomenon in condensed matter physics beyond the Landau-Ginzburg regime. In this work, we construct a model Hamiltonian with one variational parameter 
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 in 1-dimensional spin-2 chain. The edge state is boson-like for 
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, while fermion-like for
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. Due to this distinction, topological quantum phase transition is predicted, and is addressed by DMRG and MPS calculation. To our knowledge, this is the first example of TQPT in spin system.
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