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Gold has been known throughout history for its untarnished luster that it owes to the chemical
stability of the bulk metal. Small aggregates of gold such as clusters and nanoparticles, on
the other hand, are much more reactive and have attracted significant interest as, for example,
catalysts in driving hydrogenation and oxidization reactions in organic chemistry.
We use superfluid helium nanodroplets [1], containing millions of atoms or more, and with an
equilibrium temperature of 0.37 K, to produce and study pure and mixed clusters of gold. In
these experiments, gold is evaporated using an oven and the vapor is captured by the neutral
droplets. The particles are rapidly cooled to the temperature of the He droplets and condense
into clusters and small nanoparticles. The droplets may then be doped further with other molecular systems that the gold is to react with. Following electron impact ionization we study the
charged products (both anions and cations are possible) using mass spectrometry.
In this talk I will present recent results from our group regarding the structures and chemical
reactivity of bare gold clusters [2, 3] and complexes formed with gold and molecular species
such as C60 [4], imidazole [5], and hydrogen [6]. I will also present new developments in the
selective production of nanoparticles using gold as a test case.
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