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The hunt for non-Abelian quasi-particles

FQHE at n=5/2
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Kitaev honeycomb magnets – a promising route towards Majorana fermionic excitations
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Experimental Evidence for
Majorana-fermionic excitations?
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a-RuCl3 – a close realization of a Kitaev honeycomb magnet

a-RuCl3
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Kitaev candidates vs. Kitaev model:
H = HK + J + G + …
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a-RuCl3 – thermodynamic fingerprints of fractionalization
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Novel excitation in intermediate phase?
Possibly Majorana bound state?

a-RuCl3 – spectroscopic fingerprints for an intermediate phase
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Spectral weight re-distribution & field-induced Majorana bound state

B-dependence T-dependence
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Spectral weight re-distribution & field-induced Majorana bound state

Transition around 15 K
 binding energy ~ 1.3 meV

B-dependence T-dependence



Majorana Bound State
vs. spin-wave excitations
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well-described by 
conventional spin-waves
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Summary
• Broad continuum of fractionalized excitations

• Quantum critical regime: new excitation with bound-state 
characteristics

• Binding energy ~ 1.3 meV

• a-RuCl3 at B = Bc is a promising platform to study Kitaev physics

Majorana bound state
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