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Multiferroic RMnQO,
In multiferroic materials, where a /ﬁi /%\

magnetism and ferroelectricity / \ @ / \ @
coexist, it is possible to excite )N % s %
mixed spin and lattice vibrations
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with electromagnetic waves % ,ﬁ?\ ﬁ’
\

Q

called electromagnons. We find
that the mechanism responsible ,
for electromagnons is different \ﬁ \%/
from the one that couples static

magnetism and ferroelectricity.

Our results show how the strong E ’

coupling of spin and lattice

excitations produce the colossal Displacements of the oxygen ions (pink) modulates
electromagnon observed in the super exchange between Mn ions (blue) which
RMnO,. This mechanism can couples the magnons with the phonons.

also exist in non-multiferroic

materials.
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Strong interactions between spins and lattice distortions can lead to novel low energy electric dipole excited mixed spin-wave and phonon modes that enhance the static dielectric constant.  These modes, observed in multiferroics by Drew and Cheong are found to require non-collinear spin orders and to originate from a different physical mechanism than the antisymmetric Dzyaloshinskii-Moriya (DM) exchange that produces the static polarization.  Mostovoy has developed a theory of the colossal electromagnons observed in the spiral ordered ReMnO3 compounds which is illustrated in Fig. 2.  The theory which is based on the much stronger symmetric Heisenberg exchange interaction also explains the appearance of ferroelectricity in another family of multiferroic materials with collinear magnetic structures - the so called E-phase. This theory shows how to strongly couple spin and lattice excitations, and that this mechanism can exist, in principle, in non-multiferroic materials.  
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