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Development of atomic neural network potentials and their application to
ceramics

Matsunaga, Katsuyuki
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In this study, we tried to develop atomic neural network potentials, to
realize atomistic simulations of ceramic materials with higher accuracy than ever. In order to
optimize weights and biases in the neural network, we used the conjugant gradient method. At the
same time, we calculated total energies of reference materials by first-principles calculations to
generate training and test data. It was found that the conjugate gradient method can efficiently
reduce mean square errors and yet cannot achieve a total-energy accuracy of mean square error of 10
meV/atom. Then we also applied the simulated annealing method combined with the conjugate gradient
method, and finally attained a total-energy accuracy of less than 10 meV/atom.
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