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Anomalous Hall (AH) effect has been known as an important macroscopic phenomenon in materials science
because of its application in spintronics such as electronic probes, switches, and memory devices. The
discovery of large AH effect in non—collinear antiferromagnets with no net magnetization leading an
increasing amount of attention in studying the topological features of electronic band structure for
the AH effect because of the insensitivity against an applied magnetic field and no stray fields
interfering with the neighboring cells as well as faster spin dynamics than ferromagnets. This thesis
aims to get a comprehensive understanding for AH effect by investigating topological features of
electronic structures which produce large AH effect in the non—collinear antiferromagnetic metallic
states of anti-perovskite manganese nitrides MnsAN(4= Ni, Cu, Ga, Ge, In, Sn, Ir) by first-principles
density—functional—-theory calculations. Firstly, the stable magnetic structures of these compounds are
predicted to be non—collinear antiferromagnetic structures characterized by either Ty, or Ty irreducible
representation by evaluating the total energy for all of the magnetic structures classified according
to the symmetry and multipole moments. Secondly, systematic evaluation of the AH conductivity leads to
understanding the chemical trends of band filling and spin—orbit coupling in the series of materials.
In order to understand the microscopic mechanism of the AH conductivity in a non—collinear magnetic sys—
tem, the topology analysis is next performed for the Wannier based tight-binding models obtained from
the first—principles calculations. This study reveals that the small Berry curvature which is widely
spread around the Fermi surface in the Brillouin zone, dominantly contributes after the A-space
integration to the AH conductivity. While the locally divergent Berry curvature around Weyl points has

a rather small contribution to the AH conductivity
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