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Honeycomb lattice Kitaev model

A. Kitaev (2006)
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non-Abelian excitations in magnetic field!

Majorana fermions:

Long-range 
order at 7К

K. W. Plumb et al., Phys. Rev. B 90, 041112(R) (2014)

Extended Kitaev-Heisenberg model:

-RuClα
3
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Material parameters and polarized 
phase spectrum

Magnon at the BZ center:

Critical fields for a and b field directions are very close



Critical fields for a and b directions

●Zigzag ground state

●Magnon bandwidth

●Tilt angle



Axes transformation
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J. Chaloupka and G. Khaliullin, Phys. Rev. B 92, 024413 (2015)
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Conclusions

● α-RuCl
3 
is a magnetic insulator with sizeable 

anisotropic Kitaev interactions
● Some experimental observations can only be 
explained with large Г and Г', which are usually 
neglected

● Combination of other criteria form a region of 
allowed parameters

● The transformation of axes shows that -RuClα
3
 

can be described as a simple three-parameter      
XY J -J

z±
-J

3
 model
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