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Mechanism of electroless deposition of metal nanostructures at a metal ion
solution/silicon interface
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Gold grows area—selectivel¥ on focused-ion-beam (FIB)-irradiated areas of
silicon surfaces in response to exposure of the silicon to chloroauric acid. To understand the
mechanism of this phenomenon, we used time-of-flight secondary ion mass spectrometry (TOF-SIMS).
TOF-SIMS showed that slight increase in the thickness of silicon oxide layer, less than 1 nm, occurs

on the non-irradiated surface from FIB-irradiated region up to 50 y m. This explains 90% of the
total amount of gold that grew for two hours on 10 py m square FIB-irradiated area.

We applied our method to growth of gold at the tip apex of commercially available probes for
atomic force microscopy. The growth of gold was tailored to probes for tip-enhanced Raman
spectroscopy (TERS) by adding sodium chloride to chloroauric acid. In fact, TERS imaging was
successfully performed at the spatial resolution of 10 nm for carbon nanotubes on gold thin Ffilm.
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