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Laser Fragmentation of Clusters Using TOF Mass Spectroscopy
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The photo-fragmentation characteristics of small silicon clusters were studied with the reflectron type time-of-flight
(TOF) mass spectrometer. Positive silicon clusters of 1 to 11 atoms were generated by the laser-vaporization supersonic-
expansion cluster source. The 3rd harmonics of Nd:YAG laser was irradiated to the cluster beam in the field free region
before the reflectron. The reflectron voltages were adjusted so that the fragments which have lower kinetic energy could be

distinguished by the arrival time to the MCP ion detector. It

was demonstrated that the daughter ions from Siy (2 x 6)

could be detected by this simple technique. All silicon

clusters tested [Si," (2 x 6)] showed a simple successive

single neutral atom loss characteristics [Siy" - Siyi + Si].
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Fig. 1 Schematics of cluster source apparatus
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Fig. 2 Schematics of acceleration and TOF region
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Fig. 3 TOF mass spectrum of silicon clusters
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