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Cations and anions of size selected transition metal (TM) clusters attach N2 molecules under 
single collision cryo conditions, and they may or may not subsequently activate the adsorbates. 
Cryo kinetics, infrared photon dissociation (IR-PD) spectra and DFT modelling reveal insights on 
the cluster morphologies and on likely or unlikely activation pathways. The analysis of spin 
states [1a,b] and molecular orbitals unveils the fluxional electronics of adsorbate cluster 
complexes. Our studies have so far covered clusters of Cobalt [2], Nickel [3,4,5], Rhodium [6,7], 
Iron [8,9], bimetallic Rhodium-Iron mixtures [10,11], Tantalum [12,13,14], and Ruthenium [15]. 
This presentation shall cover selected examples and outline routes to future work. 
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