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Electron_theory of permanent magnet materials through the combination of
computational science and machine learning
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Permanent magnets, widely used in the drive systems of various electronic
devices, are anticipated to see an increase in demand as we move towards Society 5.0. This
necessitates the development of high-performance permanent magnets and the exploration of novel
magnetic materials. This research focused on the high-performance design of magnets using
computational science techniques. We have successfully developed a permanent magnet interface
structure creation program and some computational programs which generate some necessary files for
calculations automatically. Furthermore, we have employed a neural network-based model potential to
enhance the computational accuracy of bulk magnetic materials. This approach has demonstrated
remarkable agreement with first-principles calculations, establishing its validity for predicting
the properties of permanent magnets. We will thoroughly evaluate the model*s accuracy and integrate
machine learning techniques to drive further research.
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