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Introduction

The DMI interaction was described phenomenologically by Dzyaloshinskii [1] and microscopically by Moriya [2] as an explanation for the weak ferromagnetism (WF) due to the effect on
SOC in a-Fe20s3. However, they do not agree in the argument by symmetry. It is questionable whether the two theories are equivalent. In this study, we would like to deepen the
discussion of symmetry in a-Fe2Os.
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Summary and References

The noncollinear magnetism of Fe20Os is explained by the D-vector, which is defined by the C3z symmetry, but is lost in the basic magnetic structure showing weak ferromagnetism. Moriya's
formula is valid for the microscopic canting state of magnetism, but the two sides do not agree on the symmetry. In addition, without considering the hybridization of ligand oxygen and
iron, it is generally impossible to distinguish the magnetic structures of State |l and State Ill only from Moriya's rules, since this is controlled by Heisenberg exchange, and it is not possible
to discuss the phase transition between the magnetic structures. On the other hand, the thermodynamic function using the symmetry-adapted magnetic structure as a basis allows us to
discuss the phase transition between magnetic structures from their symmetry.

[1] I.E. Dzialoshinskii, Soviet Physics JETP 5, 1259 (1957). [2] T. Moriya, Physical Review Letters 4, 228 (1960). [3] J. Kishine, Solid State Physics 45, 771 (2010)



