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Abstract: 

In recent years Resonant Inelastic X-ray Scattering (RIXS) has emerged 
as a powerful spectroscopic technique to study elementary excitations. In a 
typical RIXS process the energy of the incoming x-ray photon is resonantly 
tuned to match an element absorption edge. As incident radiation loses its 
energy and momentum to excitations inherent to the material, direct 
information on the dispersions of spin, orbital, lattice and other degrees of 
freedom can be obtained. RIXS can be utilized to probe magnetic 
correlations that give rise to both single electron spin-flip (magnon), two 
electron spin-flip (bimagnon), and three electron spin-flip (trimagnon) 
excitations. In this introduction to X-ray spectroscopy and quantum 
magnetism talk, I will present an interacting spin wave theory study of the 
multimagnon indirect RIXS excitation spectra of a spatially frustrated 
Jx−Jy−J2 Heisenberg model on a square lattice and an isotropic triangular 
lattice. Our theoretical calculations show that frustration, anisotropy, and 
damping of spin wave excitations play an important role in the 
interpretation of the indirect RIXS spectra of frustrated quantum 
magnets. I will also discuss our recent work on the effect of magnon-
phonon and multi-band multi-channel RIXS excitation [1 – 4]. 
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