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Autoionizing states are a pervasive aspect of atomic and molecular ionization. Only 
with the advent of attosecond sources, however, did it become possible to resolve in 
time their evolution, and to study how these states are affected, and can be controlled, 
by light. The resonant ionization of atoms with attosecond pump-probe setups in 
perturbative conditions can be described with analytical finite-pulse models [1]. I will 
show how one such model compares with ab initio simulations of resonant RABITT 
spectra of the helium atom [1-3], and with state-of-the-art measurements [4,5,6].  
 
We recently extended the model to evaluate 
resonant profiles in attosecond transient-
absorption spectra (ATAS), for which 
preliminary results will be discussed. In the 
presence of intense dressing pulses, for 
which perturbative models fail, time-
dependent close-coupling has proven a 
promising candidate to describe two-active 
electron atoms [6,7,8]. As an illustration, the 
figure on the side shows the ATAS of 
helium in the region below the third excited 
levels of the He+ ion (3s,3p,3d) [8], where 
highly correlated doubly-excited states 
decay to a multi-channel continuum.  
 
I will survey our current efforts to extend perturbative and non-perturbative approaches 
to the time-resolved photoionization of larger atomic and molecular systems [9-12]. 
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