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We present a physical picture for the emergence of the Dzyaloshinskii-Moriya (DM)
interaction based on the idea of the Doppler shift by an intrinsic spin current in-
duced by spin-orbit interaction under broken inversion symmetry such as the case
with Rashba interaction1. The picture is confirmed by a rigorous effective Hamilto-
nian theory, which reveals that the DM coefficient is given by the magnitude of the
intrinsic spin current. The expression is directly applicable to first principles cal-
culations and clarifies the relation between the interaction and the electronic band
structures. Quantitative agreement with experimental results is obtained for the
skyrmion compounds Mn1−xFexGe and Fe1−xCoxGe. The Doppler shift occurs for
incoming electromagnetic wave, too, when the Rashba interaction and magnetization
are present, resulting in directional dichroism2,3. The effective Hamiltonian for the
electromagnetic field is shown to the vector type, u·(E×B), where u corresponds to
the intrinsic velocity due to the troidal moment3.
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