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At last — spin and orbital
degrees of freedom truly entangle!
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spin-orbit entangled Mott insulators

Why are these spin-orbit entangled j=1/2 Mott insulators interesting?

corner-sharing

exhibits cuprate-like magnetism
superconductivity?
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(Na,Li)2lrO3 exhibit Kitaev-like magnetism
RuCls spin liquids?
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Kitaev materials — really”
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Candidate materials tend to exhibit magnetic ordering at low T.
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Spin liquids?!

Something interesting happens for RuClz in a magnetic field.
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Kitaev spin liquids

magnetic field effects

Ciaran Hickey
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Kitaev model

H=— » K,S5]
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Represent spins in terms of
four Majorana fermions
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Kitaev spin liquids are textbook examples of Z2 spin liquids.

For strong magnetic fields, this picture no longer holds.
The Kitaev model exhibits a gauge transition to a U(1) spin liquid.
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Kitaev model — magnetic field eff
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Kitaev model — magnetic field ef
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Kitaev model — magnetic field effects
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The intermediate phase has the smallest finite-size gap ever seen!

© Simon Trebst



http://www.thp.uni-koeln.de/trebst/

dynamical structure factor
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dynamical structure factor
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specific heat
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Kitaev unHiggsed!

Synopsis: for strong magnetic fields, the Kitaev model exhibits
a Higgs transition to a gapless U(1) spin liquid.
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Stability of U(1) spin liquid
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Summary C. Hickey and ST

arXiv:1805.05953
Z K, S}S) - Zh S,

~v—bonds

Kitaev spin liquids are textbook examples of Z2 spin liquids.

For AFM Kitaev couplings and strong magnetic fields,
a Higgs transition to a gapless U(1) spin liquid occurs.

The U(1) spin liquid is probably the generic high-field phase, and
parent phase to the KSLs, but also all kinds of magnetic order.
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Thanks!



