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Data-driven search for magnetocaloric materials with help of crystral structure
data and first principles calculations

TERASHIMA, Kensei

3,400,000

HoB2

Using a data-driven approach, we identified HoB2 as a material exhibiting
significant magnetocaloric effects near hydrogen liquefaction temperatures. Additionally, we
clarified the impact of elemental substitution on this material. The machine learning model we
developed not only predicts properties of individual materials but also provides insights through
model analysis that can guide the search for new materials. To identify synthesized materials, we
developed and released software that automates the analysis of X-ray diffraction patterns. This
software connects to an external crystal structure database to efficiently analyze samples
containing multiple impurities. Moreover, we leveraged neural networks to accurately interpolate
preliminary data_exhibiting nonlinear changes. This capability allows for real-time optimization of
measurement conditions during experiments. We have published these softwares as well.
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