Structural assienment of small silver clusters
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1. ABSTRACT Silver clusters composed of a few atoms are very interesting for photography and redox catalysis. This 1s mainly because of their size
dependent optical properties and' a strong interplay between their geometric and electronic structure, which has a discrete density of

Ag; states. Despite the wide interest in small silver clusters, there is so far, besides for Agz and Aga [1], no definitive (experimental) assignment

- of their geometry. lon-mobility measurements on cationic silver clusters in the gas phase are available [2]; but those measurements' only

provide cross sections. Also, optical absorption spectra of' Aga to Agia have been recorded, mapping their electronic excited states [3].

We have recorded the mirared multiphoton dissociation (IR-MPD) spectra ol Agz™ to Agiz™, by using a EFree-clectron laser in the far
infrared (100-200 cm™* spectroscopic wavenumbers). The silver clusters were produced in a laser vaporization cluster source and tagged
with weakly bound argon, with Arn up to n=4, which is released after resonant photon absoxption.
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NgiAr, Comparison of calculated vibrational spectra for different structural iIsomers by density functional theory with the experimental IR-MPD

spectra allows to determine the structures of the silver clusters.
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FIG 1. Mass spectrumi of silver clusiers (cations) with argon messenger atoms attached. The height off the peaks 1s/ the signal mitensity in arbitrary units. Average of multiple measurements.
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3. RESULTS
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