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Chemical Reaction of Silicon Clusters with nitrogen monoxide
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ABSTRACT

Chemical reaction of small silicon cluster ions (Si

. 20 < n < 30) with ethylene and nitrogen

monoxide was studied by using the FT-ICR (Fourier Transform lon Cyclotron Resonance) mass
spectrometer. Silicon clusters were generated by a pulsed laser-vaporization supersonic-expansion cluster
beam source directly connected to FT-ICR mass spectrometer. Injected and size selected clusters were
thermalized to the room temperature through collisions with argon. Fully thermalized clusters were
reacted with reactant gas in the ICR cell. Completely different reaction processes with ethylene and nitric
monoxide were observed. Ethylene atoms simply chemisorbed on silicon clusters, but nitrogen monoxide
extracted a silicon atom. When SiO was removed from Si, cluster, resulting Si, ;N clusters occasionally
broke into smaller pieces. This break-down was observed for smaller cluster than a threshold original

cluster size n = 24.
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FT-ICR mass spectra of the typical reaction process
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Fig.2 Chemical reaction of Si cluster with NO
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