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The purﬁose of the present research project has been to develop an efficient
method for the simulation of the quantum mechanical time-dependent dynamics of molecules in intense
laser fields. The far-reaching goal is to have a method which can simulate both dissociation,

vibrational excitation, electronic excitation, and ionization within the same theoretical framework.
As a result of the current research, | showed that the simplest molecule, H2+, interacting with an

intense laser field could be well simulated with the extended multiconfiguration time-dependent

Hartree-Fock (Ex-MCTDHF) method, thereby providing a first step towards a complete and general

theory of time-dependent laser-molecule interaction.

As a side project, | calculated accurate tunneling ionization rates of two-electron atomic ions. The
ionization rates can be used in combination with experimental measurements to measure the focal

intensity of strong laser pulses.
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