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Two-photon double ionization of noble gases: First applications of 
the High intensity HHG beamline at Lund Laser Cente r 

The process of nonlinear ionization using high photon energies is very interesting 
as a tool for probing electron correlation and dynamics of highly exited systems. 
With photon energies of several 10 eV the absorption of one photon often leads to 
single ionization of the target atom, while absorption of a second or more photons 
can lead to multiple ionization and excitation of the target. So far these experiments 
has been limited to Free-Electron-Lasers [1] as light source which have very high 
pulse energy but limited time resolution. But in the last years intense high harmonic 
generation sources reaching pulse energies in the micro joule range have been 
developed at Forth [2], RIKEN [3] and recently at the Lund Laser Center [4], which 
are uniquely suited to extend the studies of the multiple ionization/excitation 
dynamics using XUV light in the sub-femtosecond timescale. I will present the Lund 
HHG beamline generating high energy pulses in the spectral range from 20 eV to 
45 eV, reaching a peak intensity of  10^13 W/cm2 and first application results, in 
which we were able to measure the two photon double ionization of Neon and 
Argon. These serve as benchmark experiments for upcoming XUV pump-probe 
studies. 
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