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Reseonating valence bonds (RVB)
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Spin liquids: fractional excitations with topological properties
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Classical degeneracy → Non-zero entropy at Т=0

Frustrated magnets



Frustrated magnets: long-range order

Non-collinear ground state of the 
Heisenberg model on a triangular 
lattice



Frustration from anisotropic 
interactions: Kitaev model

A. Kitaev, Annals of Physics 321, 2 (2006), January Special Issue
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Exact solution for S=1/2



Kitaev model: Majorana fermions

The excitations acquire non-Abelian statistics in 
magnetic field: a path towards topological quantum 
computation

Majorana fermions:

Free fermion model!



Realization of Kitaev model: d5 metals
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Only z-component of the pseudospin is 
interacting

Realization of Kitaev model: d5 metals



Kitaev materials: ruthenium trichloride 
RuCl3
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Также упорядочивается при 7К в 
коллинеарную зигзаг фазу

T (K)



Ruthenium trichloride: zigzag ground state



Ruthenium trichloride: B-T phase diagram



Magnetic linear dichroism



Pumped state



Pump-probe experiments



Models and materials for generalized Kitaev Magnetism, Stephen M Winter et al, 
J. Phys.: Condens. Matter 29 493002 (2017)
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