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Atomic photoionization time-delays (PTDs) are very sensitive observables that strongly 
depend on the electronic environment from where the electrons are emitted. In this sense, 
ultrafast modifications of the electronic environment, induced by processes such as light 
scattering, collisions or redistribution of the electron density due to chemical reactions, 
may be probed in real time by measuring PTDs. This fascinating discovery consolidated 
the field of attophysics and opened the door to the emerging field of attochemistry which 
aims at visualizing and steering chemical reactions by using ultrafast laser pulses [1].  
 
Although a complete characterization of the photoionization process has been recently 
accomplished for neon atoms [2], the investigation of complex systems becomes a true 
challenge. From a theoretical perspective, the description of photoionization processes 
requires the correct representation of bound and continuum states of the target system, 
as well as the introduction of correlation effects due to electron-electron interactions.  
 
In this seminar we will present recent (relativistic and non-relativistic) methods that are 
able to take into account important correlation effects by keeping a correct mathematical 
representation of the outgoing part of the wave function [3-6]. Applications to different 
atomic systems will be shown. As an outlook, the implementation to molecular systems 
will be commented. 
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