
 
 
The seminar provides an introduction to the atomic physics of the interaction of X-ray Free 
Electron Laser (XFEL) radiation with matter. Unlike optical lasers, where energy absorption is 
essentially realized by inverse Bremsstrahlung and parametric instabilities, the primary 
absorption mechanism of XFEL is photoionization of 
atomic shells. Due to the large photon energy (up to 20 
keV), XFEL radiation photoionizes mainly inner atomic 
shells thereby creating exotic states [1-3]: hollow 
atoms/ions, hollow crystals.  
The atomic physics processes related to these exotic 
states are essential to understand XFEL interaction with 
matter and the temporal evolution from a solid to Warm 
Dense Matter (WDM). Generalized atomic physics 
processes are introduced [4] that provide a consistent link 
from cold solid matter to dense plasmas. They also 
generalize the so-called Auger electron heating that has been identified with spectroscopic 
analysis [5].  
Finally, critical remarks to recent ionization potential depression analysis are given.  
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