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Delafossite compounds CuFeO2 (CFO),
CuFe1−xAlxO2 (CFAO) and CuFe1−xGaxO2
have been the subjects of increasing re-
cent interest as a magneto-electric (ME)
multiferroics, because of the discovery of
the ferroelectricity in the field-induced or
impurity-induced phase from the ground
state.[1, 2] In the previous study, we have
reported that the magnetic structure in
the ferroelectric phase of these systems is
a ’proper-screw-type’ magnetic structure
shown in Fig.1(a),[2] suggesting that the
origin of the ferroelectricity is not the ‘spin-
current’ model but the d-p hybridization
model.[3] However, the previous measure-
ments was not so sensitive to the direction
of the helical axis and the ellipticity of the
magnetic structure. In order to confirm the
origin of the ferroelectricity in this system,
it is critical to refine the magnetic structural
parameters in detail. In the present mea-
surements, therefore, we have performed
precise refinement of the magnetic struc-
ture using 4-circle neutron diffraction and
a single-crystal CFGO (x = 0.035) sample,
which exhibits the ferroelectric phase un-
der zero magnetic field.

The neutron diffraction measurements
were performed using the four-circle neu-
tron diffractometer FONDER installed at
JRR-3 in JAEA. The incident neutron beam
with wavelength 1.239 Å was obtained by a
Ge(311) monochromator. The sample was
mounted on a closed-cycle He-gas refriger-
ator.

For the magnetic structure analysis, we
have measured integrated intensities of
more than 130 magnetic Bragg reflections
at T = 2.8 K and 6.5 K. The effect of
neutron absorption was corrected by the
DABEX software. Using a homemade
least-square fitting program, we have re-

fined the lengths of the magnetic moments
along x and z axes (µx and µz), the phase
shift in the magnetic modulation (δ), and
the direction of the helical axis. As a re-
sult, the direction of the helical axis was de-
termined to be parallel to the b-axis within
the experimental accuracy, and the elliptic-
ity and the phase shift were determined to
be µx/µz = 0.895 and δ = 73.4◦ at T = 2K,
respectively. These results strongly con-
firm that the origin of the ferroelectricity in
this system is not the ‘spin-current’ model
but the d-p hybridization model.[3] We also
found that the ellipticity and the phase shift
slightly decrease with increasing tempera-
ture. More comprehensive analysis includ-
ing results of spherical neutron polarimetry
will be published elsewhere.
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Fig. 1. (a) Magnetic structure in the ferroelec-
tric phase. [(b)-(c)] Comparison between |Fcal| and
|Fobs| obtained from the magnetic structure analysis
at (b) T = 2.8 K and (c) T = 6.5 K.
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