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Honeycomb lattice Kitaev model
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ST =b*c, SY =1bJc, 57 =11b°c

Majorana fermions:

c; =1, cicj = —c¢jci, 1 F ]

non-Abelian excitations in magnetic field!
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order at 7K

Zigzag
Extended Kitaev-Helsenberg model:

M=y JSi-S;+KSS]+T (808 +8755)
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Material parameters and polarized
phase spectrum

Magnon at the BZ center:
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Critical fields for a and b field directions are very close



Critical fields for a and b directions
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«Zigzag ground state (J, K, T, T, J3)
'Magnon bandwidth Point 1: (—2.56, —4.8,4.08, 2.5, 2.42)
Point 2: (—4.0,—10.8,5.2,2.9, 3.26)
Tilt angle Point 3: (—4.48, —14.8,6.12, 3.28, 3.66).

02 0 02 04 06
1'/1°



Crystallographic axes
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Cubic axes
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XY J-J -J, model(!)




Conclusions

 -RuCl, is a magnetic insulator with sizeable
anisotropic Kitaev interactions

« SOmMe experimental observations can only be

explained with large I and I'', which are usually
neglected

« Combination of other criteria form a region of
allowed parameters

o I he transformation of axes shows that a-RuCl

3
can be described as a simple three-parameter
XY J-J -J, model




