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It has been reported that a Y-type hexa-
ferrite Ba2Mg2Fe12O22 exhibits interesting
magneto-electric coupling at low tempera-
tures[1,2]. With the application of a mag-
netic field along the basal plane, electric
polarization appears perpendicular both to
the magnetic field and to the c-axis. More-
over, there seems to be several distinct fer-
roelectric phases with different magnetic
structures. Figure 1 shows the phase di-
agram obtained from our previuos neu-
tron and magnetic measurements. At 10K,
the zero-field-cooled initial state exhibits
an incommensurate magnetic structure. It
undergoes successive metamagnetic tran-
sitions from IC to six-fold, four-fold, and
two-fold magnetic structure with the mag-
netic propagation vectors of (0 0 1/2), (0 0
3/4), and
(0 0 3/2). As the field reaches to 4 T, the
compound finally turns into ferrimagnetic
state with Q=0, which has been reported to
be a non-polar state.[3]
A few years ago, we investigated the
magnetic structure of two-fold magnetic
phase with a four-circle neutron diffrac-
tometer FONDER at JRR-3. Single crys-
tals of BFMO were grown from Na$ 2$O-
Fe$ 2$O$ 3$ flux. A crystal was set in a
magnetic field of about 0.3 T between two
permanent magnets. The direction of the
magnetic field was parallel to the b*-axis.
The crystal was then cooled down to 4 K in
a 3K refrigerator. While the obtained mag-
netic structure was fairly complicated, the
overall feature can be regarded as a trans-
verse conical state. The emergence of the
ferroelectric polarization can be explained
with the magnetic structure.[4,5]
Then, we tried to reveal the magnetic struc-
ture of another low-field ferroelectric phase
with a magnetic modulation of (0 0 3/4);
four-fold state. The same crystal was set in
an external field of 0.2 T and cooled down.

In the cooling procedure, the change of
the magnetic modulation vector was mon-
itored to confirm that the sample was re-
ally in the four-fold state. We confirmed
that the uniformity of the field was good
that the contamination of the other mag-
netic phases was not observed. We tried
to measure the intensities of many mag-
netic and nuclear Bragg reflections. How-
ever, the number of strong reflections were
not large enough for the magnetic structure
analysis, because the magnetic unit cell is
so large that the number of the parameters
is enormous (56 sites * 3 directions). For
the magnetic-structure analysis of the four-
fold state, some two-dimensional detector
system may be necessary.
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Fig. 1. Magnetic phase diagram of Ba2Mg2Fe12O22
[3].


