
 1

Kitaev Spin Liquids

Context
The Model

Ying-Ting   “Layered Nickelates”
Michael ”Thin-Film Pyrochlore Irridiates”

Skanda  “Twisted Bilayer Graphene”

Experimental Realizations
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Kitaev Model

Quantum Magnetism

Solid State Chemistry

Strongly
Correlated
Electrons

Topological Physics

Quantum Computation
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The Kitaev Model on the Honeycomb Lattice
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The Kitaev Model on the Honeycomb Lattice
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Superposition of Classical
Configurations (similar to RVB)

  Quantum Model 

 
       Two “happy” bonds/plaquette

 
      Ising Spins with Bond Anisotropies

Highly Entangled Quantum 
Spin Liquid State
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The Kitaev Model on the Honeycomb Lattice

H = �
X

<ij>�

K�S
�
i S

�
j

 
      Ising Spins with Bond Anisotropies
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The Kitaev Model on the Honeycomb Lattice
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[Wp, H] = 0

 
      Infinitely Many Conserved 

Quantities

Each many-body eigenstate can 
be labelled by conserved flux 
quanta through each hexagon 

Wp = ±1
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The Kitaev Model on the Honeycomb Lattice
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The Kitaev Model on the Honeycomb Lattice
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The Kitaev Model on the Honeycomb Lattice
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The Kitaev Model on the Honeycomb Lattice
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(if  W = -1)
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The Kitaev Model on the Honeycomb Lattice
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uniform phase
Dirac Dispersion
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The Kitaev Model on the Honeycomb Lattice

A. Kitaev and C. Laumann, “Topological Phases and Quantum 
Computation,” https://arxiv.org/pdf/0904.2771.pdf
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Kitaev Materials

 14S. Trebst, arXiv 1701.0705
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Ab Initio Calculations


