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In the present research project, | have demonstrated that a time-dependent
multiconfiguration method can be used for the simulation of a gas-phase molecule irradiated by a
strong laser field. | have shown that all three characteristic types of molecular excitation:
electronic excitation, vibrational excitation, and rotational excitation can be treated by the
time-dependent multiconfiguration method. In a first proof-of-principle demonstration, | simulated
the dynamics of a hydrogen molecular ion exposed to an intense, few-cycle laser pulse. By
calculating the extent of electronic excitation and rotational excitation, and comparing the
obtained results with a reference method, I concluded that the time-dependent multiconfiguration
method is an accurate method for the simulation of the time-dependent dynamics of molecules.
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