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Spustering with gas cluster ions, which are aggregates of a few thousands of atoms, has been investigated experimen-
tally and theoretically. Cluster ion beam etching is equivalent to low-energy high-current ion etchings with very low
damage. Inferesting new phenomena resulting from multiple collisions of incoming atoms in a very localized area were
found. A surface smoothing effect is one of the typical phenomena, which is caused by lateral sputtering in which many
atoms are ejected from the subsirate in a lateral direction. Molecular dynamics simulation clearly shows that these sput-

tered atoms are ejected from the edge of craters formed by cluster ion impact.
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Fig.1 Schematic diagram of 200 keV gas-cluster ion beam system.
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Fig. 2 Pressure dependence of cluster beam intensity.
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Fig. 3 Cluster beam intensity dependence on He flow rate for varicus kinds of gas molecules.
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Fig.4 Mass spectra of Ar cluster beam measured by ExB
technique. Average size is abeout 1000 for varicus
pressure.
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Fig. 5 Snapshot of Ar cluster impacting on §i(100) surface.
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Fig. 6 Energy and momentum profiles of Aras impacting on Si{100).
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Fig. 7 RBS channeling spectra of Si(100) irradiated with Ar
monomer or cluster ions.
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Fig. 8 STM images of a trace formed by single cluster ion
impact.
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