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Targeting a surface system with a huge number of candidate structures (about
4.7 million), a more stable structure than the conventional model was found from first-principles
calculations and sampling by Bayesian optimization. The analysis of the sampled structures inspired
me to express the concept of the electron counting rule using the Ising model. By learning the model
parameters from the above sampled data, the full picture of the search space was successfully
revealed. In addition, using the learned model, a partition function can be calculated to obtain the
thermodynamic quantities.
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