Figure captions: 
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Comparison of energies calculated for Si2-8 clusters using the published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2-6 cluster energies calculated by S-W with published parameters. Each cross represents a cluster. The horizontal axis is the energy calculated using the published parameters in kcal/mol. The vertical axis is the energy calculated using the evolved parameters in kcal/mol. Crosses on the diagonal line are a perfect fit. Figure (a) shows data for clusters that were used in the fitness function. Figure (b) shows results for clusters that were not used in the fitness function.
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Comparison of 2-body energies and forces calculated using published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2 cluster energies calculated by S-W with published parameters. The blue lines represent values calculated using the published parameters. The red lines represent values calculated using evolved parameters. The horizontal axis is the distance between the atoms in a dimer in angstroms. For (a) the vertical axis is energy in kcal/mol. For (b) the vertical axis is force in kcal/mol per angstrom.
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Comparison of the 3-body energies calculated using the published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2-6 cluster energies calculated by the Stillinger-Weber form with published parameters. For each 3-body calculation, both lengths are equal. The horizontal axis is this length in angstroms. The vertical axis is the angle in degrees. Part (a) shows the energies calculated using the evolved parameters, part (b) energies calculated using the published parameters.
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Comparison of 2-body energies and forces calculated using tight-binding; and published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2 cluster energies calculated by the semi-empirical code. The black lines represent values calculated by the semi-empirical code. The blue lines represent values calculated using the published parameters. The red lines represent values calculated using evolved parameters. The horizontal axis is the distance between atoms in a dimer in angstroms. For (a) the vertical axis is energy in kcal/mol. For (b) the vertical axis is force in kcal/mol per angstrom.
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Comparison of energies calculated for Si2-8 clusters using tight-binding; and published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2-6 cluster energies calculated by the semi-empirical code. Each cross represents a cluster. The horizontal axis is the energy calculated using the semi-empirical code in kcal/mol. For (a) and (b) the vertical axis is the energy calculated using evolved parameters in kcal/mol. For (c) and (d) the vertical axis is the energy calculated using the published parameters. Crosses on the diagonal line are a perfect fit to the semi-empirical energies. Parts (a) and (b) show data for clusters that were used in the fitness function. Parts (c) and (d) show results for clusters that were not used in the fitness function.
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Comparison of 2-body energies and forces calculated using tight-binding; and published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2-6 cluster energies calculated by the Menon semi-empirical code. The black lines represent values calculated by the semi-empirical code. The blue lines represent values calculated using the published parameters. The red lines represent values calculated using evolved parameters. In both (a) and (b), the horizontal axis is the distance between the atoms in a dimer in angstroms. For (a) the vertical axis is energy in kcal/mol. For (b) the vertical axis is force in kcal/mol per angstrom.
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Comparison of the 3-body energies calculated using the published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2-6 cluster energies calculated by tight-binding. For each 3-body calculation, both lengths are equal. The horizontal axis is this length in angstroms. The vertical axis is angle in degrees. Part (a) shows the energies calculated using the evolved parameters, part (b) energies calculated using the published parameters.
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Comparison of energies calculated for Si33 clusters using tight-binding; and published and evolved S-W parameters. Parameters were evolved using a fitness function with Si2-6 cluster energies calculated by the semi-empirical code. Each cross represents a cluster. The horizontal axis is the energy calculated using the semi-empirical code in kcal/mol. For (a) the vertical axis is the energy calculated using evolved parameters in kcal/mol. For (b) the vertical axis is the energy calculated using the published parameters. Crosses on the diagonal line are a perfect fit to the semi-empirical energies.

