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Probing the 3D shape and attosecond quantum dynamics of isolated
nanostructures via single-shot XUV coherent diffractive imaging

Recent advances in free-electron laser technology and lab based
high-harmonic sources have made it possible to provide ultrashort
and intense XUV light fields with exquisite control over the spectral
and temporal pulse profiles. Such pulses open routes for new
coherent diffractive imaging schemes suitable for nanoparticles in the
gas phase that allow an unprecedented characterization of their
structural and dynamical properties.

Single-shot coherent diffractive imaging (CDI) has originally been
developed for the soft and hard x-ray range, where diffraction images
reflect the 2D projection of the target density. Using this approach,
plasma dynamics as well as so far unresolved features like quantum
vortices in helium droplets could be identified [1,2]. CDI with XUV
fields makes it feasible to record true 3D information in a single
diffraction image, enabling the full shape characterization of
unreproducible targets [3,4,5]. Strong resonant excitation of bound-
bound transitions by the intense UV, EUV or XUV fields may further
lead to non-linear dynamics such as Rabi-cycling. It will be shown that
the resulting excited state population may create distinct signatures in
diffraction images, providing an opportunity to retrieve information
over spatiotemporal population dynamics in finite system via CDI.
Theoretical case studies for Helium droplets will be presented [6].
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