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X-ray spectroscopy and imaging of free metal clusters

Clusters in principle allow to follow the development of material properties from the atom to the bulk, but often exhibit
characteristics far from those of these limiting cases, which makes them especially interesting. Recent technological
developments make it possible to study free clusters with well defined size and temperatures down to a few Kelvin.
Furthermore, the range of spectroscopic tools has been extended; for example the development of highly intense

x-ray sources and advanced trapping techniques now allows to perform x-ray absorption spectroscopy on size-selected
clusters.

Core shell x-ray absorption spectroscopy (XAS) is an element specific technique which can be used to study the local
electronic structure of the atoms adressed [1]. The measurement of x-ray magnetic circular dichroism, which can be
achieved by performing XAS-experiments with circularly polarized light on cold free size-selected clusters stored in an ion
trap within a strong magnetic field, can be employed to measure the spin and orbital moment of 3d-transition metals
clusters [2,3,4] or even that of single magnetic doping atoms in nonmagnetic clusters [5].

X-rays can also be used to perform time-resolved diffraction experiments on clusters in the gas phase, which allows to
directly follow cluster dynamics like melting after optical excitation. For such experiments a tunable aerodynamic lens for

cluster beam focusing has been developed, which will be briefly discussed.
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