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Honeycomb Kitaev materials
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Other lattices?
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Li2IrO3: Magnetic order
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â
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Li2IrO3: Magnetic order
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b̂ ĉ SPa−

ẑ
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3D-2D  

equivalence

Classical energies ✓ 

Phase diagrams ✓ 

Direction of moments ✓ 

Magnon bands (✓) 

Quantum effects ✗

Coordination number: 3

[Biffin et al. ’14] [Williams et al. ’16]

[Modic et al. ’14]
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3D-2D mapping: real space
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3D-2D mapping: real space
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â

b̂ ĉ
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3D-2D mapping: real space
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3D-2D mapping: reciprocal space
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3D-2D mapping: reciprocal space
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Example #1: Heisenberg-Kitaev model in a magnetic field
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[LJ, Andrade, Vojta, PRL ’16][Krüger, Vojta, LJ, arXiv:1907.05423]

... J = A cos’

... K = 2A sin’
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3D spiral state
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⇒ “true-3D” state



Example #2: Γ interactions
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HK±Γ model
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éel

str
ipy

ferromagnet

SPa−

−Γ
0π

π/2

3π/2

2D

θ
=

5π
/8

3π
/4

Zx/y

7π
/8

Sx/y

FMc

hyperhoneycomb+honeycomb

incommensurate  

spiral (Li2IrO3)

Example #2: HK±Γ model
<latexit sha1_base64="aBJAdhw/WQPlZYq/k1DmAc8exY0="></latexit>



Incommensurate spiral
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Incommensurate spiral
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[Rau, Lee, Kee, PRL ’14]

Commensurate period-3 state (J ≪ |K|, |Γ|)
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[Ducatman et al., PRB ’18]



β-Li2IrO3 order: Dual of 120°-state
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Duality explains key features of β-Li2IrO3:  

(i) Zigzag chains of coplanar spins 

(ii) Counterrotating spirals 

(iii) Angle between next-nearest neighbors ≈ 120°

… as duality transformation preserves coplanarity along zigzag chains 

[Biffin et al. ’14]

… spins on two sublattices rotate in opposite directions 

… with ordering wavevector q = 0.57(1)a* ≈ 2/3a*

[Rau et al., ’14]
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b̂ ĉ SPa−

ẑ
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Magnon bands
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Staggered magnetization near Kitaev limit
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… for S = 1/2 Heisenberg-Kitaev model



Conclusions
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3D-2D equivalence of ordered states …  

… applies to all ordered states with 

… leads to (largely) identical phase diagrams 

… can be extended to full harmonic series 

… independent of model 

… establishes equivalence of magnetic order  

in α-Li2IrO3, β-Li2IrO3, and γ-Li2IrO3

Hhni
<latexit sha1_base64="Qi5X9V3h8ODEmTCV9pdlDRibWxU="></latexit>

Q ∈ ac plane
<latexit sha1_base64="APJa0zZUaeZ9Plmwnx0SOW1okmA="></latexit>
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[Krüger, Vojta, LJ, arXiv:1907.05423]


