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ABSTRACT 

Understanding the properƟes of quantum materials, such as strongly correlated electron systems, 
topological materials, and unconvenƟonal superconductors, requires advanced experimental 
techniques capable of probing their fundamental nature. Angle-Resolved Photoemission 
Spectroscopy (ARPES) [1] and Resonant InelasƟc X-ray ScaƩering (RIXS) [2] are two powerful 
synchrotron-based techniques that provide complementary insights into the electronic structure 
and excitaƟon spectra of these materials.  

ARPES is an established method for directly mapping the electronic band structure of materials with 
momentum resoluƟon, offering detailed insights into Fermi surface topology, electron correlaƟons, 
spin-orbit coupling effects, and low-energy quasiparƟcle phenomena. 
RIXS, on the other hand, is a highly sensiƟve probe of charge, orbital, spin, and laƫce excitaƟons, 
enabling a deeper understanding of the many-body interacƟons governing quantum materials. 
AddiƟonally, by tuning the incident X-ray energy to a specific absorpƟon edge, RIXS provides 
element- and orbital-specific informaƟon on collecƟve excitaƟons, including spin waves (magnons), 
phonons, and charge-ordering phenomena. 
At modern synchrotron faciliƟes, advancements in beamline instrumentaƟon, high-resoluƟon 
detectors, and improved sample environments have significantly enhanced both techniques, 
allowing for in situ studies of emergent quantum phases. 

In my talk, I will present several examples demonstraƟng the capabiliƟes of ARPES [3, 4] and RIXS [5] 
in understanding and uncovering novel phenomena in quantum materials. 
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