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The rapidly evolving quantum material science calls for precise and predictive control of collective electronic 

properties beyond the classical realm. In this talk, I will discuss the application of time-resolved resonant inelastic x-

ray scattering (trRIXS) in the characterization and ultrafast control of entangled quantum states. I will first discuss 

many-body entanglement in correlated materials. By trRIXS, we find that the instantaneous short-range paramagnon 

excitations can be manipulated by pulsed laser in a predictive manner, following the Floquet theory in the center of 

the pulse. These light-engineered spin fluctuations exhibit many-body entanglement. The entanglement depth of the 

transient state can be witnessed by the quantum Fisher information and quantified by trRIXS snapshots via a self-

consistent iteration. Here, we use a cuprate chain as an example to show the possibility of enhancing many-body 

entanglement using an ultrafast laser pulse. I will then introduce the potential application of trRIXS in detecting 

Floquet topological states. As a nonlinear pump-probe technique, its intermediate state selectivity provides a clean 

characterization of chiral edge states without impact from the bulk ones. We employ the Floquet edge states in 

graphene nanoribbons induced by a chiral pulsed pump and demonstrate the advantage of using trRIXS as a 

characterization approach. 
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