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Introducing a new simulation method using machine learning and lattice
deformation
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We developed a simulation method for a spin model of a magnetic material by
modulating the strength of the spin-spin interaction to collectively obtain the temperature
dependence of the measured physical quantities. At the same time, machine learning was used to
analyze the measured physical quantities to improve the measurement accuracy near the phase
transition temperature.

We applied this method to various spin models and confirmed its usefulness. The phase transition
temperature and critical exponents were obtained with unprecedented accuracy for an exactly-solved
model. Calculations with sufficient accuracy were achieved for models showing the
Berezinskii-Kosterlitz-Thouless transition, which have been conventionally difficult to analyze. We
have also confirmed that this method is particularly effective for complex systems with
incommensurate phases.
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