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Abstract

In this work, we report on a technique to reduce gold chloride into sub-micron
particles and nanoparticles. We use photoelectron transfer from periodically po-
larized lithium niobate (PPLN) illuminated with above band gap light to drive
the surface reactions required for the reduction and particle formation. The
particle sizes and distributions on the PPLN surface are sensitive to the solu-
tion concentration, with inhibited nucleation and large particles (> 150nm) for
both low (2E-8M to 9E-7M) and high (1E-5M to 1E-3M) concentrations of gold
chloride. At midrange values of the concentration, nucleation is more frequent,
resulting in smaller sized particles (< 150nm). We compare the deposition pro-
cess to that for silver, which has been previously studied. We find that the
reduction of gold chloride into nanoparticles is inhibited compared to silver ion
reduction, due to the multi-step reaction required for gold particle formation.
This also has consequences for the resulting deposition patterns: while silver
deposits into nanowires along boundaries between areas with opposite signed
polarizations, such patterning of the deposition is not observed for gold, for a

wide range of concentrations studied (2E-8 to 1E-3M).
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