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 The combination of cryogenic radio frequency ion traps with synchrotron radiation [1] and 
magnetic fields [2] has created new opportunities to investigate magnetism at the level of 
individual atoms in molecules, clusters, and complexes. This technique can be applied across 
the whole size-range. Examples include the determination of electronic ground states of "sim-
ple" 3d-transition-metal diatomic molecular ions, which still present a remarkable challenge 
even for state-of-the art theoretical approaches [3]. In the regime of size-selected free clus-
ters, the quenching of the orbital magnetic moment along the way from atom to bulk can be 
followed experimentally atom by atom for the first time, and a surprising spin coupling in clus-
ters of the archetypal ferromagnet [2] can be linked to the phase diagram. A close relation of 
magnetic and structural properties can also be found in transition-element doped semicon-
ductor and coinage metal clusters [4], with implications for dilute magnetic semiconductors 
and the Anderson impurity model. This talk will aim at an introduction into x-ray magnetic 
circular dichroism spectroscopy (XMCD) of trapped ions, and present an overview of recent 
results.  
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