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Multiferroics with both the ferromag-
netic and ferroelectric order have recently
been attracting an intense interest. Since
Pimenove and coworkers proposed that
magnetic excitation induced by an elec-
tric field component of light, termed elec-
tromagnon[1], extensive studies were per-
formed by using terahertz spectroscopy for
many multiferroic materials[2]. In this
work, with use of inelastic neutron scatter-
ing technique, we observed magnetic exci-
tation at the frequency where the electric-
dipole-active magnetic resonance (on elec-
tromagnon) was found by terahertz spec-
troscopy in a multiferroic Ba2Mg2Fe12O22.
The space group of Ba2Mg2Fe12O22 is R3̄m.
The crystal structure is illustrated in Fig.
1 (d). The lattice constants are a=5.8798
and c=43.589 Å. The proper screw mag-
netic order below 195 K and conical mag-
netic order (see Fig. 1 (d)) below 50 K
were observed[3]. The conical phase ex-
hibits large magneto-electric effects. The
direction of the ferroelectric polarization
can be controlled by a magnetic field of tens
mili tesla[4,5]. Inelastic neutron scatter-
ing experiment was performed at the 3-axis
spectrometer TOPAN (6G). Twin-free sin-
gle crystals of Ba2Mg2Fe12O22 were grown
by a flux method. Two single crystals were
aligned with the [1 1 0] axis normal to the
scattering plane. We chose the E f -fixed
(13.5meV) mode and measured the inelas-
tic spectrum up to an energy transfer of 10
meV.

Figure 1 shows the dielectric constant
and inelastic neutron scattering spectrum,
measured at 10 K, at which the conical spin
structure is founded (Fig. 1 (d)). The ter-
ahertz light spectroscopy could identify a
peak structure in ε2 of Fig. 1 (b) and a dis-
persive structure in ε1 at around 2.8 meV

as shown in Fig. 1 (a). It is noted that the
resonance takes place only with the elec-
tric field of terahertz-light parallel to the
[001]-axis. This result indicates that the ob-
served resonance originates from the elec-
tric field of light. The intensity of the res-
onance decrease above the conical transi-
tion temperature 50 K. This implies that
the observed resonance is strongly coupled
with the conical spin structure[6]. To eluci-
date the origin of the observed resonance,
we measured the magnon spectra by us-
ing neutron inelastic scattering. Figure 1
(c) shows inelastic neutron scattering spec-
trum at the momentum transfer of (2+δ -
2-δ 1.6), near the magnetic Γ point (2 -
2 1.6). At δ=0, a clear peak is observed
around 2.8 meV below the conical transi-
tion temperature 50 K, similar to the reso-
nance spectrum measured by the terahertz-
light. With increasing temperature, the in-
tensity of the peak becomes weaker and
the position of the peak shifts to lower
energies. Above the transition tempera-
ture 50 K, the peak merges to the elas-
tic peak. The disappearance of the peak
above the conical transition temperature
indicates that the observed peak has the
magnetic origin. These results clearly in-
dicate that the resonance observed by ter-
ahertz spectroscopy is nothing but a mag-
netic excitation induced by electric-filed of
light, namely, electromagnon. We also ob-
served the parabolic dispersion relation of
the magnon along the (1 -1 0).

In summary, by using the neutron in-
elastic scattering technique, we assigned
the origin of a resonance observed by ter-
ahertz spectroscopy to an electromagnon.
Detailed results are reported in Ref. [6].
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Fig. 1. (a,b) The dielectric function deduced by
terahertz-light spectroscopy. (c) Inelastic neutron
scattering spectra. (d) Schematic views of crystal
structure and magnetic structure below 50 K.


