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High-performance Monte Carlo studies were performed. First, | studied the
phase transition of spin systems on the pyrochlore lattice. | observed multiple plateaus in the
magnetization curve in the diluted spin-ice materials. | also found large peaks of residual entropy
in the diluted spin-ice model. Second, I studied g-state clock models of regular and Villain types
with g = 5, 6 and observed double transitions in each model. | calculated the correlation ratio and
size-dependent correlation length as quantities for characterizing the existence of
Berezinskii-Kosterlitz-Thouless (BKT) phase. Third, with the recent developments in machine
learning, | proposed a new approach for the study of spin models, which is complementary to the
conventional approach_investigating the thermal average of macroscopic physical quantities. Paying
attention to correlation configurations to use machine learning, | succeeded in the phase
classification for both the second-order and the BKT transitions.
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