Denis Rattanachai 
  
Céolin 
  
B Lutet-Toti 
  
J Palaudoux 
  
F Penent 
  
P Lablanquie 
  
S Sheinerman 
  
L Gerchikov 
  
T Saisopa 
  
Y Rattanachai 
  
Denis Céolin 
  
Post Collision Interaction effect studied of solvated ions ionized in K shell

HAL is

Following inner-shell photoionization of an atom or a molecule, a photoelectron is emitted (

) and the short lifetime unstable state M + * can relax by emission of a subsequent Auger electron (

). When the photon energy is just above the inner-shell ionization threshold, we have strong coulombic interaction between the Auger electron, the photoelectron and the ionic core. Indeed, the photoelectron (which has a small kinetic energy) will feel a quick change of the ionic charge when the Auger electron (which has a high kinetic energy) overtakes it. This effect is known as post collision interaction effect (PCI) and leads to shifts and distortions of the photoelectron and Auger peaks in the vicinity of the inner-shell ionization threshold.

In gas phase and in the tender's X-ray domain (~1-5 keV), this effect was observed on Argon [1]. A maximum shift of 0.8 eV of the main KLL Auger peak, is observed just above the 1s ionization threshold and decreases with increasing photon energy. It has been shown, in the bulk [2], that this energy shift could also be influenced by the modification of the effective charge of the residual ion (screening). Therefore, applied to the aqueous phase, we chose to study, by Auger spectroscopy, the PCI effect on different ions isoelectronic to Argon: Cl -, K + and Ca 2+ . For these isoelectronic ions, the 1s -1 core-hole states decay by emitting KLL Auger electrons leading to the final states of the 2p -2 configuration with 1 S, 1 D and 3 P terms. The experiments were conducted on the GALAXIES [3] beam line of the Synchrotron SOLEIL (France) on a liquid micro-jet adapted for the HAXPES [4] photoemission end-station. KCl and CaCl 2 solutions were prepared at 0.5 M. To evaluate the PCI shift, we focused on the position of the maximum of the most intense well isolated 2p -2 ( 1 D) peak with photon energy. For each ion, we compared the values obtained with Argon. Experimental results are presented in figure 1 

and compared to the Van Der Straten[5] calculations type (for each ion).

The x-axis corresponds to the photon energy minus the ionization potential (nominal photoelectron kinetic energy) and the y-axis correspond to the PCI shift determined by the shift of the Auger 1 D peak recorded close the threshold relative to the position of this same peak recorded far from the threshold (where the photoelectron has a high kinetic energy). (ES = E k ( 1 D)-E k ( 1 D) (unshifted)) and (EE= -I.P). The curves linked to these ions show: 1-a decrease of the PCI effect slower than in Argon, that is due to screening effect and to the reduced mean free path of the photoelectron in the liquid medium, 2-a shift slightly greater at threshold (1 eV versus 0.8 eV) and 3-a charge/size effect not very significant. 

Figure 1 :

 1 Figure 1 : PCI shift the 1 D KLL peaks for the ions Cl -, K + et Ca 2+ in water in comparison with the results obtained for Ar 1s 2 and with the theory, in the vicinity of the ionization threshold of each ion studied.