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The objectives of the mission 
 
The goal of the STSM was the investigation of the ionization of atoms (H, He, Ne, Ar) by few-cycle 
XUV laser pulses by directly solving the time dependent Schrödinger equation and applying the 
classical trajectory Monte Carlo technique. Our attention focused on the investigation of the intra-
pulse interference effects at the level of wave function dynamics, where we study in details how the 
resulting interference pattern is influenced by the shape and strength of the bounding Coulomb 
potential. 

 
Description of the work carried out during the mission 
 

During the present STSM we developed and tested a semi- classical simulation code for the 
study of laser-atom interactions. In our recent case we focus on the multielectron atomic 
systems. The interaction between the active target electron and the target nucleus mimic with 
the Garvey-type model potential. In the semiclassical model, it is assumed that wavepacket 
propagation in the post-tunneling process can be well described within the framework of the 
classical mechanics. The method is similar to the Classical Trajectory Monte Carlo (CTMC) 
method based on the inclusion of the classical phase information of the motion. Using this 
code we study the ionization of H, He, Ne an Ar.  We also analyzed the classical trajectories 
individually. We sorted the events according the number of recollisions as a function of the 
final energy of the ejected electrons. We clearly identify and separate the regions in 
momentum distributions of the ejected electrons according to the number of recollisions (see 
Fig. 1). We analyzed the similarities and differences between the pure classical description 
and the semi-classical treatment of the collision problem.  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Fig.1. Ionization probability densities for He atom as a function of the electron parallel and perpendicular 
momentum measured from the polarization vector which coincides with the Oz axis. The electric field is defined 
as: E(t)=E0sin(ωt)sin2(πt/τ), with E0= 1. a.u., ω=0.4445 a.u. and τ= 28.26 a.u. a) number of recollision is 1, b) 
number of recollision is 2.  

 
Results and Perspectives 
 
The present STSM was very successful. The proposed objectives were achieved. A classical 
trajectory Monte Carlo code was improved, which allows the theoretical study of electron 
emission from atoms excited with external laser fields using also the classical phase 
information of the collision. The advantage of the model is that it can be applied for various 
laser fields. The most important improvement was that we are now able to follow all 
individual trajectories and separate them according to the number of recollisions. The results 
will be published in international journals. The support of the COST Action will be greatly 
acknowledged in the publications. 
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