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Structure-resolved ultrafast dynamics in complex molecules
by photoelectron diffraction

One of the ultimate goals of molecular physics is the possibility of manipulating the structural dynamics of
molecules through external fields [1]. To this end, one first has to image the molecular structure and dynamics
with an extremely high temporal resolution and atomic spatial resolution simultaneously. In this perspective,
laser-induced electron diffraction (LIED) is an excellent candidate to this end [2].

In the talk I'll give an overview of my LIED experimental project and the perspectives towards the investigation
of 3D-structure-resolved molecular dynamics with extremely high temporal resolution. In the first part of the
talk I'll describe some basic concepts at the basis of photoelectron diffraction, underling the important
implications of this technique with respect other well established diffraction methods. In particular, recent
results of XUV diffraction from clusters and nanodroplets will be presented as an important example of a large-
scattering-angle diffraction experiment and structure solving, in comparison with photoelectron diffraction.

The second part of the talk will concern the description of the experimental project | would like to develop, in
which the time-dependent three-dimensional structure of a complex molecule could be accessed with a few-
femtosecond temporal resolution. In the third part of the talk I'll analyse the theoretical concepts that are
required to retrieve the dynamical molecular structure from a photoelectron diffraction pattern and,
alternatively, simulate a numerical LIED experiment. In this perspective, the state of the art of quantitative
rescattering theory [3] combined to Independent Atomic Model (IAM) and TD-DFT calculations applied to
photoelectron diffraction will be presented [4].
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