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Creation of ternary alloy subnano magnets for highly ordered structures
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The study aims to create a new group of ferromagnetic materials by preparing

ternary alloy subnano particles using the arc plasma deposition method and clarifying the
correlation between their magnetic properties and their structure. The arc plasma deposition method

has the feature that the particle size can be controlled by the number of pulsed discharges.
Alloy particles of FeNiAl, in which the ratio of Fe to Ni is fixed at the ratio of 1 to 1 and the
ratio of Al is varied, were systematically fabricated. In magnetic measurements, a significant
magnetic hysteresis was observed as the Al content increased to an excess amount. In contrast, this
was not observed in the FeNi particles, and is assumed to be an intrinsic property of the FeNiAl
ternary system. It was clarified that the relationship between the change in oxidation number and
magnetic properties for different composition ratios of FeNiAl.
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