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Motivation: Transition between QSLs

QSL A QSL B
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 No symmetry breaking
* | andau-Ginzburg-Wilson theory does not work
» How do we understand the transition?



Bilayer Kitaev model

upper layer lower layer inter-layer
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Review: Kitaev honeycomb model

bond-dep. Ising terms

HZKZO’?O‘?-I—KZO'%O'?—I—KZO'@ZO’;
(2J)

(2]) a (%) =

* Exact solved by parton theory

 Majorana fermions



Review: Kitaev honeycomb model

bond-dep. Ising terms
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Majorana fermion rep.
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Review: Kitaev honeycomb model

bond-dep. Ising terms
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Review: Kitaev honeycomb model

bond-dep. Ising terms
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Bilayer Kitaev model

upper layer
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(24+24)-site bilayer cluster

Phase diagram K, = —K, = cos0
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G-only model:
* Exactly solved

* Hilbert space for dimer model

Large G limit: RVB spin liquid
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Large G limit: RVB spin liquid

Dual mapplng o” ® 177 basis |¢“” qﬁy ¢*) basis Dimer rep.
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Large G limit: RVB spin liquid

Sixth order perturbation Quantum dimer model

Het (G > K) —AZ W, W, =) f(D)|D)(D|+H.c.
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Large G limit: RVB spin liquid

Sixth order perturbation
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W, = Zf )| D)(D| + H.c.

Ground state: RVB spin liquid!!!
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Large G limit: RVB spin liquid

Sixth order perturbation Quantum dimer model

Het (G > K) = —AZW W, = Zf )|D)(D| + H.c.

Ground state: RVB spin liquid!!!
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(24+24)-site bilayer cluster

Phase diagram K, = —K, = cos0

(G =sin6
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(24+24)-site bilayer cluster
K, =—K_ =cost
(G =sin 0

1. Entanglement entropy
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2. Spin correlation
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(24+24)-site bilayer cluster
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Hardcore dimer constraint
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(24+24)-site bilayer cluster
K, =—K_ =cost
(G =sin 0

3. Fermion-pair condensation
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(24+24)-site bilayer cluster
K, =—K_ =cost
(G =sin 0

3. Fermion-pair condensation
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Anyon condensation topological transition
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