The Cs,-Cgp reaction in superfluid helium nanodroplets:
An example for a spatially quenched electron transfer
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Synopsis An environment of superfluid helium effectively quenches the electron transfer which is intrinsic to the reaction of an

alkali-metal atom with a fullerene.

Recently, the interaction between heliophilic Cgg
molecules and heliophobic Cs atoms on helium nan-
odroplets has been studied experimentally.[2] The
experiments indicate that the subsequential doping of
a Cgp-doped He-droplet with a single Cs atom does
not to lead to a reaction between the two dopants,
while a reaction between the heliophilic and the he-
liophobic dopants does take place in cases where Cs;
is formed on the droplet beforehand.

Figure 1. Cut through a helium droplet consisting of
2000 He atoms, doped with a fullerene and a Cs;
molecule.

Here we describe this phenomenon observed by
our colleagues via a combination of electronic struc-
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ture calculations and orbital-free, bosonic helium
DFT. One-dimensional potential energy scans are
generated as approximations to the reaction pathway
which describes the interaction between a single Cs
atom or an alkali metal dimer and a Cgo fullerene.
These free-gas curves are then corrected for the in-
teraction with the surrounding helium. Our stud-
ies show that the experimental findings can be inter-
preted in the light of a quenched electron-transfer re-
action between the fullerene and the alkali dopant,
which is additionally hindered by a reaction barrier
stemming from the necessary extrusion of helium
upon approach of the two reactants.[1]
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