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Study of quantum transport phenomena in Dirac magnets with spontaneous
magnetisation

Sakai, Hideaki

13,600,000

BaMnX2 X
EuMnBi2 Eu

In this stud%, we have explored novel (weak) ferromagnetic layered Dirac
materials, where quantum transport phenomena can be controlled by spontaneous magnetization. In
BaMnX2, which exhibits weak ferromagnetism due to the canted Mn spins, we found that the X square
lattice is slightly distorted and in-plane polarity is generated. This distortion induces not only
spontaneous magnetization but also spin-valley locking of the Dirac electrons via the spin-orbit
interactions. This peculiar electronic state results iIn unconventional magnetotransport phenomena at
weak magnetic fields. In the antiferromagnet EuMnBi2 exhibiting strong coupling to magnetism, we
have demonstrated that the spontaneous magnetization and Fermi energy can be systematically
controlled by partially substituting Eu ions with other rare earth ions.
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