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XUV 

XUV photons open access to 
       - inner-shell electrons (Auger decay) 
       - two-photon core resonances 
       - test theoretical models for MPI 
                in the short wavelength regime 
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Two-color processes 

Two-color excitations open access to 
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Theory: S. Fritzsche, P. Lambropoulos, A. Mihelic,  

Kr** 3d94s24p64d (J=0,2)    ---> Kr+ 3d104s24p44d  + e-    
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Kr+ Two-photon processes: 

-  Resonant excitation 

- 4p ATI from neutral Kr 

- 4p ATI from ionic Kr 

M. Meyer, D. Cubaynes, V. Richardson,  
J. T. Costello, P. Radcliffe, W. B. Li,  
S. Düsterer, S. Fritzsche, A. Mihelic,  
K. G. Papamihail, and P. Lambropoulos 
PRL 104, 213001 (2010) 
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Two-photon excitation of Xe 4d 12 

2D5/2 : 67.5 eV 
2D3/2 : 69.5 eV       

Two-photon ATI of Xe 4d 
   2 x hν – 118 eV = 68 eV   

URet = - 90 eV 

V. Richardson, J. T. Costello, D. Cubaynes,  
S. Düsterer, J. Feldhaus, H. W. van der Hart, 
P. Juranić, W. B. Li,  M. Meyer, M. Richter,  
A. A. Sorokin, K. Tiedke 
PRL 105, 013001 (2010) 
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Two-photon excitation of Xe 4d 13 
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Two-photon process

Signal ∼ IN    (N=2)

m = 1.95 ± 0.2

Photon energy (eV) 

Resonant enhanced two-photon process

Xe: 4d  εf (giant resonance)  ε'g 
Experimental evidence Theory : H. van der Hardt

1016 W/cm2 : 4d (two-photon) = 0.5% 4d (total) 
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 Xe 5p-1 

Multi-photon processes 

Optical laser:  > 1014 W/cm2 
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T. Fennel / M. Arbeiter 
Uni Rostock, Germany 
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 TDSE and "Simpleman Model" 
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Differences with one-color MPI 
Interferences between MPI processes 

Photoionization in strong NIR fields (Ne) 

Schins et al. PRL 73, 2180 (1994)  
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One-color (XUV) two-photon processes 
Resonant Auger decay of two-photon resonance (Kr) 

 Excitation of core-electrons 

 ATI of ions formed within the same pulse 

Two-color (XUV) two-photon processes 
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Above Threshold Ionization of core-electrons (Xe) 

 Resonantly enhanced two-photon process 
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Experiment Theory 
1D 3P 1D 3P 

L. Nikolopoulos:  
TDSE calculation 
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          s  p / d  p / f     (second step)  
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 "Simpleman's Model" 

UA : excess energy  Up : ponderomotive enrgy 
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β : asymmetry parameter for TPDI    
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