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In-situ scanning tunneling microscopy of initial formation process of metal silicide
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In this project, the interaction of low-energy metal ions with silicon (Si) crysta
Iline surface was investigated in atomistic scale. In-situ real-time observation of Si surfaces modified w
ith nickel (Ni) ions was performed by using our original ion gun and scanning tunneling microscopy (1G/STM
) combined system. The snapshots of Ni ion irradiation process onto Si(111) surfaces revealed the initial
formation ﬁrocesses of Ni silicide; Ni silicide selectively nucleates not only at the step edges, but also
the peripheries of vacancy clusters formed by the ion irradiation. This indicates a strong interaction be
tween Ni atoms and vacancy-type defects. We also demonstrated for the first time in-situ observation of th
e shadowing effect during ion irradiation on a wire-patterned Si surface. The STM images clearly showed th
e boundary between the irradiated and the unirradiated region formed by the wire-structure. This new metho
d can be applied to monitor roughness evolution in atomistic scale.
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