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ABSTRACT:

An investigation of the temperature and size dependant structural properties of gold
nanoparticles was performed. Using a molecular dynamics simulation and the second
moment approximation to the tight-binding model potential, a series of nanoparticles
ranging in diameter from 1.0 nm to 5.3 nm were simulated over a range of temperatures.
A new set of potential parameters had to be derived to accurately model the nearest
neighbour distances within the nanoparticle. The results showed significant contraction of
the nearest neighbour distances with decreasing nanoparticle size, as well as a
dependence on the radial distance from the centre of the nanoparticle. Thermal expansion
coefficients of the nanoparticles were calculated and observed to be fairly constant over
the range of sizes studied. Most sizes showed expansion greater than the thermal
expansion of simulated bulk gold. These results indicated both the abilities and
limitations of the tight-binding potential for use on nano-scale systems.
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