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Experimental techniques which probe the excitations have been essential for 
material study. Different from the conventionally used neutron inelastic 
scattering and Raman spectroscopy, resonant inelastic X-ray scattering (RIXS) 
is a very recently developed method which couples to spin, charge, orbital and 
lattice degrees of freedom, and has large dynamic and momentum ranges. I 
will first give an introduction to this new powerful technique, and then discuss 
its applications with two examples, namely the strongly spin-orbit coupled 
iridates and the half doped manganite.  
  
In the iridium oxides, the strong spin-orbit coupling of the 5d iridium electrons 
entangles the orbital and spin degrees of freedom, providing opportunities for 
exotic magnetic states with highly anisotropic exchange interactions. RIXS is 
a unique tool to explore this new class of materials. On half doped manganite 
La0.5Sr1.5MnO4, we demonstrated that RIXS could be used to study the 
screening dynamics to a local charge perturbation, which has applications on 
many doped systems, such as cuprates.    
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