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Recently, a magneto-electric multiferroic
CuFeO2, in which the ferroelectric phase
shows up as a magnetic-field- or impurity-
induced phase, has been extensively inves-
tigated. The recent experimental works
have revealed that the magnetic structure
in the ferroelectric phase is a ‘proper-screw-
type’ structure[1], whose spin-helicity cor-
responds to the polarity of the local fer-
roelectric polarization emerging along the
helical axis.[2] In the previous neutron
diffraction measurement on CuFe1−xAlxO2
at FONDER(T2-2),[3] we have discovered
that magnetic diffraction profiles in the fer-
roelectric phase were sharpened by apply-
ing electric field parallel to the helical axis.
This implies that the magnetic correlation
length in the ferroelectric phase can be con-
trolled by an applied electric field.

In order to investigate the electric field
dependence of the magnetic correlation
length in detail, in the present experi-
ment, we have performed neutron diffrac-
tion measurements on CuFe1−xAlxO2 (x =
0.02) under applied electric fields paral-
lel and perpendicular to the helical axis,
using the triple-axis neutron spectrome-
ters HQR(T1-1) and HER(C1-1) installed at
JRR-3. As shown in Figs. 1(a) and 1(b),
we found that a poling electric field ap-
plied parallel to the helical axis sharpens
the diffraction profile of (q, q, 3/2) mag-
netic reflection in the ferroelectric phase,
but that applied perpendicular to the heli-
cal axis does not. Figure 1(c) shows that the
variance of the diffraction profile, which
is relevant to the inverse magnetic correla-
tion length, decreases, with increasing pol-
ing electric field. This suggests that the av-
erage size of the magnetic domains is en-
larged by the poling electric field, owing
to the one-to-one correspondence between
the magnetic and ferroelectric domains, be-
cause the poling electric field should en-

larges the ferroelectric domains in which
the local electric polarization is parallel to
it. Note that this electric field dependence
of the magnetic correlation length might
not be observed not in the typical multi-
ferroics such as TbMnO3, but is clearly ob-
served in CuFe1−xAlxO2. This is because
the magnetic correlation in the ferroelec-
tric phase of CuFe1−xAlxO2 (x = 0.02) is
originally disturbed by site-random Al3+-
substitutions, and therefore the change in
the magnetic correlation length was easily
detected by neutron diffraction measure-
ments. For further research, we will inves-
tigate the helicity-dependent magnetic cor-
relation by polarized neutron diffraction
measurements.
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Fig. 1. (a)(b)Diffraction profiles in the ferroelectric
phase. Green bar stand for resolution limit. (c)E-
field dependence of the variance of diffraction pro-
files in the ferroelectric phase and the polarization.
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