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Magnetic materials exploration using data-driven Al that can explain
structure-property mechanisms
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We developed an integrated framework of Al and materials science to gain a
better understanding of the mechanisms underlying structural properties. Specifically, we
systematically explored the candidate space of rare earth-metal (RE)-transition metal (T)-light
element (X) crystalline magnetic materials and discovered alternative crystal candidates with high
magnetic ability and structural stability. We selected SmFel2, a compound with a ThMnl2 structure,
as a host lattice due to its excellent magnetic properties. To generate a large number of candidate
spaces, we used an automatic generator to substitute elements into each atomic site of the
crystalline structure. We established a material search method that integrates first-principles
calculations and active learning methods, resulting in the identification of promising candidates
for the SmFel2 substitution structures. Our results demonstrate the effectiveness of this approach
in discovering new materials with desirable properties.
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