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Giant magnetotransport properties achieved by noncolinear magnetic nitrides
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This research is aimed to develop novel magnetotransport properties in
antiferromagnets and skyrmions with noncollinear spin structures. By using bilayers of
antiferromagnetic Mn3GaN and spin source BiSb, ultra-low-current-density switching of 5X105 A/cm2
was achieved by spin-orbit-torque effect.

With the use of chiral B -Mn type ferromagnets (Fe2-yPdyMo3N; FPMN) and antiferromagnets
(Co2-yPdyMo3N; CPMN), attention was paid to the Pd content in terms of controling
Dzyaloshinski-Moriya interaction. In ferromagnetic FPMN, formation of skyrmions with small size of
60 nm and high-Tc of 600 was identified by topological Hall effect, Lorentz-TEM, and XMCD
spectroscopy. In antiferromagnetic CPMN, the room-temperature canted antiferromagnetic phase was
found, and through the magnetic phase transition, the low-temperature ferrimagnetic phase appeared.
By using AHE, THE, and noncollinear magnetoresistance, possible formation of room-temperature
antiferromagnetic skyrmion was suggested.
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