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In a orthorhombically distorted per-
ovskite TbMnO3, ferroelectric polarization
appears along the c axis below TC ∼
27 K. The polarization flops by 90 de-
grees to the a direction by the applica-
tion of a magnetic field along the b or a
axis. This magnetically-induced polariza-
tion flop should be regarded as a magnetic
phase transition accompanied by the ferro-
electric transition.

The zero-field magnetic state below TC
was pinned down to a cycloid with the
spin spiral plane perpendicular to the a
axis. The cycloid should induce elec-
tric polarization through the inverse ef-
fect of Dzyaloshinski-Moriya (DM) inter-
action. In contrast, the magnetic struc-
ture of the high-field phase was not set-
tled yet. From the theoretical point of view,
there are at least two possible spin arrange-
ments which can induce electric polariza-
tion along the a axis. One is of the cycloid
type with the spiral plane perpendicular
to the c axis, and the other is of the com-
mensurate collinear type with the propaga-
tion vector (0 1/4 1). A synchrotron x-ray
diffraction measurement in high magnetic
fields revealed that the propagation vector
changes from incommensurate (0 ≈ 0.27 1)
to commensurate (0 1/4 1). Judging from
the phase diagram of the Gd1−xTbxMnO3,
the origin of the ferroelectric polarization
along the a axis should be common to the
high-field phase of TbMnO3 and the zero-
field phase of Gd1−xTbxMnO3 with x ∼
0.3. As a full analysis of the magnetic struc-
ture in a high magnetic field is not easy,
we investigated the magnetic structure of
Gd1−xTbxMnO3.

A single crystal of 160Gd0.7Tb0.3MnO3
was grown by a floating zone method. In-
tensity data of magnetic reflections were

collected at 15 K by using a four-circle neu-
tron diffractometer FONDER. The wave-
length of 1.24Å was used for the mea-
surement. The absorption of the neutron
beam by the crystal was 5.80/cm. Spin po-
larized neutron diffraction measurements
were performed with a triple-axis spec-
trometer PONTA. The intensity of a mag-
netic reflection (0 1/4 3) were investigated
for the incident neutron spin parallel and
antiparallel to the scattering vector. In this
configuration, the c component of the spin
vector chirality should cause a difference in
the intensity.

Figure 1 shows the profiles of magnetic
satellites at Qs = (0 1/4 3) for the ferro-
electric state at 20 K after cooling in an elec-
tric field. The intensity clearly depends on
the neutron spin direction. This result ev-
idently indicates the chiral spin structure
in Gd0.7Tb0.3MnO3. The magnetically in-
duced polarization flop in TbMnO3 is as-
cribed to the flop of spiral plane around the
b axis.

Fig. 1. Profiles of a magnetic reflection (0 1/4 3) in
160Gd0.7Tb0.3MnO3 with the incident neutron spin
polarized (open red circles) parallel and (solid blue
circles) perpendicular to the scattering vector.
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