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Summary

• Evidence of spin orbit coupled 

band- Mott scenario in AFM Mott 

state of Ca2RuO4

• Presence of weakly dispersive low 

energy   excitations at 80 and 400 

meV

• Composite spin orbiton modes-

excitations of entangled spins and 

orbitals

• Intricate interplay of Spin Orbit 

coupling and crystal field splitting

Methods

Results

• Oxygen K-edge RIXS study
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Analysis

RIXS response as function 

of incident photon energy 

and energy loss

Schematic representation of the 

experimental geometry

Schematic illustration of propagation 

of the excited spin-orbiton

• Photon in –Photon out

process

• Electron excited from core 

level to  empty valence.

• Empty core state filled by 

an electron from the 

occupied states
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RIXS process creates a valence 

excitation with momentum  ħωk -ħωk’  

and energy ħk’-ħk ([2])

([3])

Ca2RuO4 crystal structure 

([1])

Experiments performed at ADRESS beam line SLS, PSI


