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Capturing the classical and quantum dynamics of nanoparticles by 

coherent diffractive imaging: Challenges for Theory

Single-shot coherent diffractive imaging (CDI) has become a powerful tool for exploring

the structure and dynamics of unsupported nanoparticles. Depending on the excitation

regime, very different structural or dynamical aspects are cast in the diffraction images,

which can make their reconstruction to a great challenge for theory. In this talk I will

discuss different modelling approaches that are applicable to specific scenarios. First,

wide-angle CDI will be discussed, which allows one to extract three-dimensional

structural information [1]. Examples and their modelling using a fast multislice method will

be presented [1-3]. Second the ultrafast plasma dynamics following massive laser-driven

ionization of SiO2 nanospheres will be addressed, which can be traced via time-resolved

coherent-diffractive imaging [4]. Third, the possibility to explore non-linear quantum

dynamics will be discussed using superfluid helium droplets as model systems [5].
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