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We study the phase transitions of the two-dimensional (2D) Ising model using ma-
chine learning techniques. The 2D Ising model, a cornerstone of statistical me-
chanics, is known for its well-documented second-order ferromagnetic-paramagnetic
phase transition. Recent studies have suggested the presence of additional third-order
ferromagnetic-ferromagnetic transitions within the ferromagnetic phase and another
third-order transition within the paramagnetic phase. To further investigate these
complex phenomena, we apply machine learning methods to analyze the phase tran-
sitions in the 2D Ising model. Our approach facilitates the identification and charac-
terization of these transitions, providing deeper insights into the critical behavior of
the 2D Ising model.
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