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Chemical Reactions of Silicon Clusters and Metal-Carbon Binary Clusters by Using

FT-ICR
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Mass-selected silicon cluster ions were levitated in a Fourier transform ion cyclotron
resonance (FT-ICR) mass spectrometer and monitored during chemisorption reaction with
ethylene (C,H,). Through measurements of "time-dependency” of this reaction process,
drastic change of the reactivity depending on the number of absorbed ethylene was
observed, in addition to the strong dependency to silicon cluster size.
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Fig. 1 FT-ICR mass spectrometer with direct injection cluster beam source

1) S. Maruyamaet a., Rev. Sci. Instrum., 61-12 (1990), 3686.

FT-ICR Silicon Clusters Chemical Reaction

TOF

Fourier



Fig. 1
FT-ICR

FT-ICR

Teda
ICR

Front Door
Back Door
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Fig.2 FT-ICR mass spectra of the reaction
process, (a) silicon cluster cations as injected
from a laser vaporization supersonic cluster
beam source, (b) after selective SWIFT
gection, (c) after an exposure of Si." to
ethylene at 1" 10* Torr for 0.5 seconds [the
Si,«(C,H,)," chemisorption products are
marked as E]. (d) after an exposure of Si;." to
ethylene at 1” 10 Torr for 15 seconds.



