
Two-Photon Ionization
of He through a 

Superposition of Higher 
Harmonics 

I. F. Barna 

Thermohydraulics Department,

KFKI Atomic Energy Research Institute

Budapest 



Outline  

• Motivation

• The applied Coupled-Channel Method

• Results for Photoionization

• Two-Photon Single-Ionization

• Summary



Motivation 

it is experimentally possible to create 
XUV  laser pulses with HHG   

two-photon  ionization can be 
studied

electron-electron correlation 
can be    investigated

http://www.riken.jp/engn/rworld/research/l
ab/wako/laser-tech/result.htm



Our coupled-channel method

-- The applied Coupled-Channel Method was originally developed for ion-He
collision (details in I.F. Barna, Ionization of helium in relativistic heavy-ion
collisions,  Doctoral Thesis, University of Giessen (2002)  „Giessener 
Elektronische    Bibliothek“

http://geb.uni-giessen.de/geb/volltexte/2003/1036
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-- Later modified to study photoionization and coherent control

I.F. Barna, J.M. Rost, Eur. Phys. J. D 27, (2003) 287

I.F. Barna, Eur. Phys. J. D 33, (2005) 307

I.F. Barna, J. Wang and J. Burgdörfer,Phys. Rev. A 73, 023402 (2006)









Spectrum & Continuum States





Laser pulse & Photoionization 

A. Scrinzi et al. PRA  58, 1310 (1998)
R. Hasbani et al. JPB 33, 2101 (2000)  
I. F. Barna et al. Eur. Phys. J. D 27, 287 (2003)



Two-Photon Ionization of He 
through a superposition of Higher 

Harmonics
Experiment & Theory (Coupled Channel method, Spline Base)

N. A. Papadogiannis et al. PRL  90 133902-1 (2003) 



our results

Papadogiannis
et al. PRL 2003

Results



we presented our ab-initio coupled-channel
method

showed some results for photoionization in
short XUV laser pulses

showed some results for photoionization in
a superposition of short XUV laser pulses

it seems to be that:
atomic orbit bases are inferior to spline bases

Summary


