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Chemical Reaction of Si Cluster with NO and Involved Dissociation
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Chemical reaction of small silicon cluster ions (Si, :13 < n < 24) with nitric oxide was studied
by using the FT-ICR (Fourier Transform Ion 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. Fully thermalized clusters were reacted with NO in the ICR cell.
Combined with the similar results for larger clusters, the following reaction mechanism of Silicon
clusters with NO was confirmed. The primary reaction is the exchange of a Si atom with N atom as
Si.*+NO - Si_ N"+SiO. Then smaller clusters than Si»sN' (with exceptions for Sij¢N" and Si)N")

fragment to much smaller clusters. The general trend can be explained that the small cluster cannot
survive with the reaction heat. On the other hand, the magic number of Si;sN* and Si,N" probably

reflects the geometrical special stability.
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Fig. 1 A typical FT-ICR mass spectrum
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Fig.2 FT-ICR mass spectra of the reaction process
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Fig.3  Chemical Reaction of Si cluster with NO

Tablel Dissociation Pattern of Si clusters

n |present] n | Laser Laser (5) Collision (6)
React

15 7 14 n/a 7,6,8,10 7,8
16 8 15 8,9 8,9 8,9
17| no 16 10 10,6, 4 10,6
18 7 171 10,11 10, 11,7 10, 11
19] 11,8 |18 11 11,15,17,8 11
20 12 1919, 10,1219, 10, 6,7, 12,13, 16 9,12
21 20 20 10 10, 6-11 10
22111,2D) 21 11 11, 6-10 11
23 112|221 12,15 12,15, 10,6 12,15
241 no 23] 13,16 | 10,13,11,16,6,7 13,16

*Bold numbers represent the primary product.
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Fig.4  Unreactive Sis' produced by SWIFT
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