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Honeycomb Kitaev materials
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Other lattices?
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Li2olrO3: Magnetic order
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... and v-Li2lrO3 as well
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Li2olrO3: Magnetic order

B-LiolrO3
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3D-2D mapping: real space

hyperhoneycomb ... can be induced in B-Li2lrO3 by magnetic field
(SkeW—Zigzag) [Ruiz et al. '17]
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3D-2D mapping: real space
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3D-2D mapping: real space

hyperhoneycomb
(skew-zigzag)
Y 5/
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3D-2D mapping: real space

hyperhoneycomb
(skew-zigzag)

y honeycomb

identical neighbor;
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= identical classical energies
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" “quasi-2D" states <= sites separated by b magnetically equivalent
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3D-2D mapping: reciprocal space

e, 2D Brillouin zone
(2-site unit cell)

. 2D Brillouin zone
(4-site unit cell)

™ 3D Brillouin zone

... applies to all high-symmetry points



3D-2D mapping: reciprocal space

. 2D Brillouin zone
(2-site unit cell)

. 2D Brillouin zone
(4-site unit cell)

™ 3D Brillouin zone

states <= ordering wavevector in ac plane

(modulo reciprocal lattice translations)

“quasi-2D"

... applies to all high-symmetry points
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Example #1: Heisenberg-Kitaev model in a magnetic field
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Example #1: Heisenberg-Kitaev model in a magnetic field
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Example #1: Heisenberg-Kitaev model in a magnetic field
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3D spiral state

magnetically inequivalent sites along b
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Example #2: [ interactions

hyperhoneycomb
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n 2 different types of x and y bonds
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... choose Interactions accordingly
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Example #2: HK+[ model

Hikr = ) [JS;+S;+ KSIST «T (578" +5759)]

i)y
hyperhoneycomb honeycomb
K>0 K>0
(a) | 72 <0 ®) [2D Z/2 r<o0
5 2 — . 5105
2 (’)\(’)
Z
% Zyp
g AFabC ‘76\ Zx/y %‘
Z &
7 < &
RS SZx/y
S AF,
J<0 i ! . 0 J>0 J<0 ‘ Al 0 J>0
FM, AN FM, .
RS ZEMES: "¢ \ FM-Zgm AR \
: %«&\V >
i (,)'ﬁﬁo 6460
i S_Pa— Q7 %
% : %
7; ' SP, - SS, G
O’b%o E ; g &x@ .. J=~Asinfcosyp {}OO;(? S ... J=~Asinfcosyp
% ; ____——"8\@6« ... K=AsinfOsingp e, & .. K=AsinfOsingp
3r/2 ... ' =Acos0 ... ' =Acos0
K<0 K<O0
[Lee & Kim, PRB '15] [Kriiger, Vojta, LJ, arXiv:1907.05423]

14



Example #2: HK+[ model
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Example #2: HK+[ model
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Incommensurate spiral
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3D-2D Duality
equivalence transformation

Commensurate period-3 state (J « |K
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B-LiolrO3 order: Dual of 120°-state

Duality explains key features of B-Li2lrOs:

(i) Zigzag chains of coplanar spins

... as duality transformation preserves coplanarity along zigzag chains

(i) Counterrotating spirals

... spins on two sublattices rotate in opposite directions

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

... with ordering wavevector q = 0.57(1)a* = 2/3a*
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Magnon bands
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Staggered magnetization near Kitaev limit

... for S = 1/2 Heisenberg-Kitaev model
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Conclusions

3D-2D equivalence of ordered states ...

>

... applies to all ordered states with Q € ac plane
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. leads to (largely) identical phase diagrams

.. can be extended to full harmonic series H<”>

. independent of model

.. establishes equivalence of magnetic order
in o-LiolrO3, B-Li2lrOs, and y-Li2lrO3
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[Kriiger, Vojta, LJ, arXiv:1907.05423]
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