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Materials with magnetic and ferroelectric
coexisting orders are called multiferroics
and attract much attention. The authors ’
group have found that LiVCuO4 is a mul-
tiferroic with quasi one-dimensional spin
S=1/2 chains of Cu2+ ions formed of
edge-sharing CuO4 square planes (called
CuO2 ribbon chains).1,2) For physical un-
derstandings of multiferroic nature, this
kind of spin 1/2 systems seem to be use-
ful, because they do not have any complica-
tions arising from the multi-orbital effects,
and because quantum effects may also in-
duce interesting phenomena.
LiCu2O2 with the CuO2 ribbon chains was
also reported to be multiferroic.3) How-
ever, because its correct magnetic structure
has not been reported, there are many un-
solved problems on the relationship be-
tween observed ferroelectiric behaviors3)
and the magnetic structure:4,5) Concern-
ing the magnetic structure, several groups
have reported their results obtained by just
one of experimental methods, such as neu-
tron scattering4) and 7Li-NMR,5) where we
can find that any of the reported structure
cannot explain the other reported struc-
tures. Actually, the existence of the four
CuO2 ribbon chains in the unit cell makes
it difficult to correctly determine the modu-
lated magnetic structure of the present sys-
tem. Here, we have determined the mag-
netic structure2, applying both the neutron
scattering and 7Li-NMR measurements for
single-crystal samples of LiCu2O2, and the
relationship between the magnetic struc-
ture and dielectric or ferroelectric proper-
ties also studied here, has been discussed.
From the temperature (T) dependences of
the specific heat and 7Li-NMR spectra, the
magnetic transitions has been found at 24.5
K (≡ TN1) and 22.8 K (≡ TN2), where the
ferroelectric transition has also been ob-
served at TN2. To determine the magnetic

structures of intermediate (TN2<T<TN1)
and low temperature (T <TN2) phases, the
neutron scattering intensities were mea-
sured in the (h k 0) and (h k 2h) planes in
the reciprocal space at 12 K (<TN2), 23.3 K
(TN2<T<TN1) and 50 K (>TN). To avoid
the large neutron absorption of Li, we used
7Li isotopes. At 12 K and 23.3 K, we ob-
served magnetic superlattice reflections at
Q = (h, k ±δ, 0) and (h, k ±δ, 2h) (h
= half-integer, k = integer and δ˜0.172).
The system has an incommensurate mag-
netic structure with the modulation vec-
tor Q=?b* (or the pitch angle ˜62� along
the CuO2 ribbon chains). We have deter-
mined the magnetic structures of interme-
diate and low temperature phases to repro-
duce the neutron data and 7Li-NMR spec-
tra simultaneously. At 23.3 K(in the inter-
mediate phase), the system has been found
to have a collinear structure with the spins
along the c-axis and modulated in a sinu-
soidal way. It is consistent with the non-
appearance of ferroelectricity in this phase.
The magnetic structure of the low temper-
ature phase has also been determined. Ba-
sically, it is helical, and parameters to de-
scribe the detailed structure will be pub-
lished soon.
We have found that the relation P ? Q ?
e3 holds (e3 is the helical axis) in zero
magnetic field, which is consistent with
the existing theories. The existence of the
collinear phase above TN2, and the ob-
served anisotropy of the amplitudes of the
modulations, which form the helical struc-
ture may be related to a possible effect of
the quantum fluctuation.
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