Nonequilibrium dynamics of a-RuCl; - a
time-resolved magneto-optical spectroscopy study

Julian Wagner,! Anuja Sahasrabudhe,! Rolf Versteeg,! Zhe Wang.? Vladimir
Tsurkan,®* Alois Loidl,> Hamoon Heda.}fat,l’ and Paul H. M. van Loosdrecht!|

Y Universitit zu Kdéln, 11. Physikalisches Institut, Ziilpicher Strafe 77, Koln D-50937. Germany
*Department of Physics, TU Dortmund University, Otto-Hahn-Str. 4, 44227 Dortmund, Germany
S Experimental Physics V, Center for Electronic Correlations and Magnetism,
University of Augsburg, 86135 Augsburg, Germany
*Institute of Applied Physics, MD 2028, Chisinau, Republic of Moldova




Helsenberg model

()

Ferromagnet Antiferromagnet

J <0 7> 0




Frustrated magnets
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Frustrated magnets: long-range order

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




Frustration from anisotropic
Interactions: Kitaev model
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Exact solution for S=1/2
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Kitaev model: Majorana fermions
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The excitations acquire non-Abelian statistics in

magnetic field: a path towards topological quantum

. computation

Free fel’mIOn mOdel' A. Kutaes, A. llleus, M. Bsuiblii
KIJACCHUYECKHE H KBAHTOBBIE BBIMHCJIEHHUSA

4. AnmoHBI. AHHOHEI — 2TO 0COObIe BO3OY:KAEHUSA B ABYMEPHEIX KBAHTO-
BBIX CUCTEMaX, B YACTHOCTH, B ABYMEDHOHU DJIEKTPOHHOM JXKUAKOCTH B Mar-
HuTHOM noae. Oaun n3 apropos (A.K.) cunTaeT >TOoT moaxoa Hamboaee
MHTEpEeCHBIM (MOCKOJIBKY OH e ero ¥ mpuaymada [32]), modToMy onumieM
ero Hosee noapobHo.



Realization of Kitaev model: d°> metals
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FIG. 1: (Color online) Density profile of a hole in the isospin
up state (without tetragonal distortion). It is a superposition
of a spin up hole density in |xy)-orbital, [- = 0, (middle) and
spin down one in (|yz) + i|xzz)) state, I. = 1, (right).
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Realization of Kitaev model: d°> metals

Only z-component of the pseudospin is
interacting
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Kitaev materials: ruthenium trichloride
RuCl3
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Ruthenium trichloride: zigzag ground state




Ruthenium trichloride: B-T phase diagram




Magnetic linear dichroism
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Fig. 1. Illustration of the size of magnetic dichroism effects. Note
that the XMLD effect is large only in cases where the absorption edge
exhibits multiplet structure.
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Pumped state
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Pump-probe experiments
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