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Materials with magnetic and ferroelectric
coexisting orders are called multiferroics,
and have been actively studied with in-
terest in both fields of basic and ap-
plied sciences. In particular, systems with
a strong magnetoelectric coupling and/or
with large magnetic and ferroelectric mo-
ments attract much interest from the view
point of technical application, because their
electric polarizations (magnetic-ordering
patterns) can be controlled by the exter-
nal magnetic field (electric field), and it is
quite desirable to find multiferroic systems
above room temperature. Such a system is
not known, at least, in zero magnetic field.
The ferroelectricity induced by an incom-
mensurate magnetic order at about 230K
have been reported by Kundys et al. for
YBaCuFeO5 with an oxygen-deficiency or-
dered perovskite structure [1]. Stimulated
by this work, we have measured magnetic
and ferroelectric properties of RBaCuFeO5
(R=Y, Lu and Tm), and also carried out
neutron powder diffraction studies of Tm-
BaCuFeO5 using the triple axis spectrome-
ter T1-1 installed at JRR-3 [2].
From the temperature (T) dependences
of the magnetic susceptibility, two mag-
netic transitions were found at TN1 and
TN2 for each system of YBaCuFeO5 and
LuBaCuFeO5. TN1˜455K and 475 K and
TN2˜180K and 178 K, respectively. Mea-
surements of the dielectric susceptibility
and/or pyroelectric current (electric polar-
ization) have shown that the ferroelectric
transition occurs at ˜TN2. From the analy-
ses of the reflection angles of the powder
neutron diffractions, magnetic superlattice
reflections were found to appear at the re-
ciprocal points of (h/2. k/2. l/2) with odd
values of h k l at TN1 with decreasing T,
and at TN2, additional reflections appear
at the reciprocal points of (h/2. k/2. l/2?
δ) with odd values of h k l andδ˜0.1. Al-

though details of this modulated structure
have not been identified, we can find that
magnetic moments couple with the electric
polarization, and that ferroelectricity is in-
duced by the magnetic transition to the in-
commensurate magnetic structure at TN2.
Figure 1 shows the T dependence of the

electric polarization P obtained for Tm-
BaCuFeO5 by measuring the pyroelectric
current. We have confirmed the sign rever-
sal of electric polarization, when the sam-
ple was cooled under the reversed elec-
tric field. In Fig. 2, the integrated inten-
sities of 1/2 1/2 1/2 and 1/2 1/2 1/2+
δ (δ˜0.1) reflections obtained by neutron
diffraction studies are shown against T,
where we can find that the magnetic transi-
tion to the modulated structure takes place
at TN2=260 K, indicating again that the
ferroelectric polarization appears simulta-
neously with this magnetic transition. We
also add that in the dielectric susceptibility-
temperature curve, a rather broad peak
centered at about 260 K is superposed, in-
dicating the gradual nature of the ferroelec-
tric transition of TmBaCuFeO5. This char-
acteristics is consistent with the behavior
of the T-dependence of the integrated in-
tensity of the 1/2 1/2 1/2+δ (δ˜0.1) re-
flection in Fig. 2. Interesting points is that
the finite polarization of TmBaCuFeO5 ap-
pears, with decreasing T, at a temperature
as high as the melting point of ice.
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Fig. 1. Fig. 1. T dependence of the electric polar-
ization obtained for TmBaCuFeO5 is shown. Fig.2.
Integrated intensities of the 1/2 1/2 1/2 and 1/2
1/2 1/2+δ magnetic reflections of TmBaCuFeO5
are plotted.


