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a-RuCl, — promising SL material ?!
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https://www.nature.com/articles/s41586-018-0274-0#citeas

a-RuCl, — ground sate and T-B diagram
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chiral spin-flip signals points to a unique
intermediate phase with chiral excitations.
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a-RuCl, — ground sate and T-B diagram, OPTICALLY
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Magneto-optical (MO) Spec.
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In equilibrium

MO results on oc—RuCl3
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Results on o-RuCl3
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Temperature-field phase diagram of a-RuCls
is shown for two in-plane field directions:

4 {1,1,0}: perpendicular to the Ru—Ru
bond.
3 {1,0,0}: along the Ru—Ru bond.

Three magnetic regimes are identified:
QA Regime I (ZZ): Zigzag order with
three initial domains.
[ Regime II (SF): Spin-flop phase.
Q Regime III (ZZ2): Modified zigzag
order.

npj Quantum Materials (2022) 7:28
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Out-of-equilibrium Studies > Magneto optics

Static phase diagram
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photoexcited a-RuCl3
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photoexcited a-RuCl3
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photoexcited a-RuCl3
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photoexcited a-RuCl3
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photoexcited a-RuCl3
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Conclusions

* More details on metamagnetic transitions by static MO spectroscopy

« Long-lived disorder AF phase in out-of-equilibrium

« Signatures of non-thermal phase transition induced by strong optical excitation

 The mechanisms lead to spin disorder are discussed but the true magnetic nature
of this non-thermal phase needs more investigation

« Recovery dynamics is fluence independent and follows Fattuzo-like behaviour

Outlook

Characterize the non-thermal phase using different methods (such as Raman)
Looking at non-thermal phase transition at 2D limit

Extend this kind of studies to other correlated materials and spin liquid candidates

Hamoon Hedayat 20
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Magneto-optical (MO) Spec. and Antiferromagnetism
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