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Establishment of the new method for material synthesis utilizing light elements
and their expansion to develop rare-earth-free magnet

Sakuma, Akimasa
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We have been focusing on the a " - Fel6N2 system and L10-type FeNi alloys,
exploring the possibility of improving their properties through the addition of light elements.
Through first-principles calculations, it has become evident that both a " -(Fe0.7C00.3)16(N,C)2
alloy and Fe2Ni2C exhibit a magnetic anisotropy energy (MAE) of approximately 3 MJ/m3 (equivalent to

rare-earth magnets), and we have been experimentally working on their synthesis. a " -Fel6N2 as
well as Fe2Ni2C are extremely challenging materials to synthesize, but we have managed to accumulate
foundational data, including obtaining guidelines towards achieving complete synthesis.
Additionally, in theoretical research, we have been able to develop methods for evaluating the
magnetic properties of itinerant electron systems at finite temperatures, enabling the predict of
the temperature dependence of MAE in magnetic materials.
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