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Excitation or ionisation of a molecule with a short (attosecond) pulse leads to the coherent population of
several electronic states, called an electronic wavepacket. The interference between electronic states in such
a superposition, alternating between constructive and destructive, leads to oscillating motion of the electron
cloud [1]. This purely quantum process relies on the coherence of the electronic wavepacket. A fundamental
challenge is to understand to what extent the electronic wavepacket retains its coherence, i.e., how long the
oscillations in the electron cloud survive, in the presence of interactions with the nuclei of the molecule
[2,3]. To address this question, we have developed semi-classical and quantum mechanical methods [4,5] to
simulate the dynamics upon ionisation of polyatomic molecules. The nuclear motion induced by an electronic
wavepacket is also of interest in the context of attochemistry.
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