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Emergence of topological spin liquid on the ruby lattice from two-body interactions
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Abstract

In this paper, we study the emergence of topological spin liquids on the ruby lattice with anisotropic Kitaev
interactions. Our study relies on high-order degenerate perturbation theory and exact diagonalization. We
found that the phase diagram of the model consist a gapped and two gapless phase. The low-energy effective
theory of the gapped phase is given by the standard topological color code on the honeycomb lattice which is a
suitable playground for quantum computations, and the effective theory of the gapless phases is given by a
three-body model on the triangular lattice. In the presence of a magnetic field, the gap is opened with finite
topological entanglement entropy. We argue that the latter phase supports the existence of non-Abelian
quasiparticles with fractional statistics and has a richer structure than the Ising phase of the Kitaev model on
the honeycomb lattice.

PACS No: 64.60, 71.10, 75.25
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