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Control of the magnetic structure for chiral rare-earth magnet by substitution
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We studied the substitution effect on magnetic interactions in rare-earth
chiral magnetic materials. In the material system of RNi3Al9 and RNi3Ga9 (R: rare-earth elements),
it was found that the magnetic ordering temperature can be commonly suppressed by a partial
replacement of Ni by Co. It was confirmed that the conduction electron density was reduced by Co
substitution. Cu-substitution was found to be possible only with YbNi3AI9. In contrast to
Co-substitution, the magnetic ordering temperature increases by Cu-substitution.

These results suggests that in these compounds, the magnetic interactions strongly correlate with
the Fermi energy and the Fermi surface topology. It is considered that this is because the chiral
magnetic order in the rare earth intermetallic compound is caused by the interaction via the
conduction electrons on spin-splitting Fermi surfaces.
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