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SurfTOF

The SurfTOF ion beam experiment investigates ion/surface reactions and consists of a tandem mass spectrometer
(MS-MS) with a metal surface placed in between the two mass analyzers, as depicted in the figure beneath. The
experiment is enclosed by an ultra-high vacuum setup, with differential pumping across the quadrupole region in
order to maintain low pressures in the chamber containing the surface and avoid collisions of ions with residual gas.
A beam of ions, mass selected by a quadrupole, is accelerated towards the surface and interacts with neutral
adsorbed gas and the bulk material of the surface. Secondary ions formed on the surface are further focused by a
lens stack towards a time-of-flight mass spectrometer. Furthermore, ejected neutrals can be post ionized by an
electron impact ion source and follow the same flightpath as secondary ions. Mass spectra recorded with this setup
give insight on various ion/surface reactions and processes, such as chemically assisted sputtering, physical
sputtering and catalysis.
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MoSES

With the MoSES experimental setup, l_‘
schematically shown on the right, spatially Ar ¥ X
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Snowball

The Snowball experiment, with the essential parts shown on the right,

investigates fundamental properties of superfluid helium nanodroplets in ultra- ﬂ-m_‘ |
———r

high vacuum. A cluster beam of superfluid helium with uniform velocity, Chstersamree,_ '

produced in a cluster source at temperatures below 10 Kelvin via supersonic
expansion of high purity helium, is subjected to ion bombardment. The droplets

Channeltron

in the beam are then selected for their mass-to-charge ratio via an electrostatic Il
sector, consecutively ionized and deflected again in a second electrostatic l i
sector. To detect these ionized droplets of superfluid helium, a channeltron lectostatic sact =
electron multiplier is used. The collector anode of the channeltron can either be /\
connected to a combination of a discriminator and frequency counter or directly 5 . \
to an RBD 9103 Picoammeter, floating on the voltage applied to the electron - | lonizers
multiplier. g —
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In the upper graph two measurements recorded at different electron energies with the Snowball experiment are
displayed, which show that, contrary to what was accepted by the scientific community for many years, helium
nanodroplets can hold a bevy of charges. This property makes them an ideal matrix for the production of ionic clusters
for mass spectrometry and high yields of various nanoparticles which can be deposited on surfaces.
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