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Helium nanodroplets can be considered as spatially confined nano-labs for studies of 
elementary chemical reactions or the formation of nanoparticles. In our experiments, 
superfluid droplets of 104 to 107 helium atoms (HeN) are doped with one or several atoms 
ormolecules that move freely in or on the droplets and may form complexes in this cold 
environment. So far, little is known about molecular and cluster formation processes inside 
HeN. In a first test, we studied the Rb-Xe van der Waals system. As it turns out, the helio-
phobic Rb and heliophilic Xe are separated by helium through a barrier of about 18 cm-

1[1]. Even two atoms of the same species residing on the same droplet, may be separated 
by a helium barrier as observed for one Cr atom in the a7S3 ground state and one in the 
a5S2 metastable state [2,3]. Cold metal aggregates of different size can be generated in 
helium droplets, and even core-shell clusters and nanowires with one metal surrounding a 
core of different kind are observed and deposited on solid substrates [4]. For the formation 
of mixed clusters, the time scales for the collisions in the cold helium solvent are of great 
interest. Applying helium density functional theory and molecular dynamics simulations, we 
recently derived collision times for the coinage metal atoms Cu, Ag and Au in He-droplets 
[5]. 
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