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Abstract:  Laser coupling of Ne 1s-1nl (l = 0, 1, 2, ...) core-excited states modifies the x-ray absorption 
spectrum and produces transparency at the 1s-13p resonance.  Applications include generation of 
femtosecond x-ray pulses and modification of resonant Auger decay.  The intense x-ray fields produced 
by free-electron lasers are also expected to modify the resonant Auger decay process.  Results of a 
recent experiment on resonant Auger decay using LCLS-FEL pulses are discussed. 
 
The x-ray absorption spectrum of Ne exhibits a 1s → 3p, 4p, ... Rydberg series leading 
to the ionization threshold at 870.2 eV.  Direct excitation of the 1s-1ns and 1s-1nd core-
excited states is dipole forbidden, but an 800-nm, 1013 W/cm2 laser field couples those 
states with the 1s-1np states and redistributes the x-ray absorption oscillator strength 
[1,2].  The most prominent effect can be described in a three-level model in which 
coupling between the 1s-13p and 1s-13s states splits the 1s-13p resonance into two lines 
with transparency at the field-free resonance energy.  The transparency was utilized for 
x-ray/optical cross correlation measurements [2] and is the basis for a proposed method 
of generating ultrashort x-ray pulses [1].  Resonant x-ray absorption to laser-coupled 
states is illustrated in the figure.  Also indicated are the Auger-decay transitions 

assuming a simplified model in which the core-
excited electron retains its quantum numbers.  
Only the 2p-23p final states are observed in the 
field-free case.  Refs. [1,2] assume that a weak 
x-ray field probes atoms in a strong laser field.  
At the high x-ray intensities of ∼1018 W/cm2 
producible by x-ray free-electron lasers, the 
resonant Auger-decay process is modified by 
Rabi oscillations between the ground and core-
excited states [3].  A recent experiment to 
explore this effect at the LCLS free-electron 
laser will be discussed. 
	  
Figure	   1	   Schematic	   level	   diagram	   of	   neutral	   (Ne	   I)	   and	  
ionic	  (Ne	  II)	  states	  representing	  resonant	  x-‐ray	  absorption	  
(ωX)	   to	   laser-‐dressed	   (ωL)	   core-‐excited	   states	   and	   their	  
Auger	  decay	  transitions	  (EA).	  
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