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Abstract

Superfluid helium nanodroplets are fascinating objects from the point of view 

of atomic and molecular physics, physical chemistry and condensed matter 

physics. Their quantum fluid properties, and their ability to pick up virtually 

any foreign atom or molecule, makes them ideal substrates for high-

resolution spectroscopy and cold chemistry studies.

Here I will present experiments where pure and doped helium nanodroplets 

are irradiated with ultrafast XUV and x-ray radiation to study their internal 

relaxation dynamics and their interaction with foreign species when being 

resonantly excited or ionized. We observed various types of energy- and 

charge-transfer processes which may play a role in radiation damage of 

biological matter.

Using intense soft x-ray pulses, even the internal structure of helium droplets 

and of the embedded aggregates can be visualized by single-particle 

diffraction imaging; Owing to the peculiar aggregation mechanisms inside the 

droplets, an extraordinary variety of aggregate structures is observed. 
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