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Determination of the electromagnon origin in the
multiferroic TbMnO3 by Raman scattering
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Magnetoelectric multiferroics possess coexisting magnetic and ferroelectric phases, with cross-correlation
effects between magnetic and electrical degrees of freedom. As such, they can potentially be used to con-
trol spin-based properties by electric fields, with very low associated power dissipation [1]. Indeed, just as
coupling between magnetic and ferroelectric order parameters exists in multiferroics, coupled spin and lattice
excitations termed electromagnons have also been demonstrated. Suchmixed excitations have been evidenced
at low temperature in multiferroic manganites (TbMnO3, ..) and suspected at room temperature in BiFeO3.
Such novel excitations are directly related to electromagnetic coupling and reflect the intimate relationship
between magnetic and ferroelectric magnetic orders. However, the exact magnetic and the polar components
of the electromagnons has not been yet identified. Electromagnons probably belong to the most challenging
open questions in the field and are currently under intense investigation
We show using Raman scattering that in multiferroic TbMnO3 a c-axis magnetic field strongly impact the
electromagnons excitations [2]. The electrical polarization of the electromagnons is strongly altered under
magnetic field whereas their magnetic part is preserved. Entering the paraelectric phase the spectral weight of
the electromagnons is transferred to the magnon excitations. The effect of the phase transition on the phonon
modes shows that the Mn-O distance is the key that controls the polar character of the electromagnons. The
magnetic excitation and the polar activity at the origin of the electromagnons are discussed under the light
of Heisenberg simulations.
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