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In relaxors, the temperature dependences
of the dielectric permittivity show a broad
maximum and a frequency-dependence.
Because the relaxors have the high di-
electric constant around room temperature,
they are industrially important. To explain
the T-dependences of the refraction indices
and the dielectric permittivity of the re-
laxor systems, Burns and Dacol proposed
the idea that randomly oriented, very local
polar regions start to appear below a char-
acteristic temperature Td (Burns tempera-
ture). This“ Polar Nano Region”(PNR) is
most important concept to consider the ori-
gin of the relaxor properties.
As a new example of such relaxor systems,
we have studied (1-x)BiFeO3-xBaTiO3.
Because (1-x)BiFeO3-xBaTiO3 with the
relaxor-like dielectric property has the
magnetic ions Fe3+, a question imme-
diately arises as regards what magnetic
behaviors appear in this relaxor sys-
tem. [1] In the present studies, the neu-
tron scattering studies have been car-
ried out on single crystalline samples
of 0.67BiFeO3-0.33BaTiO3(0.67BFO-BTO),
which is around Morphotropic Phase
Boundary(MPB), to clarify the relation-
ship between relaxor-like dielectric prop-
erty and magnetization.
Anisotropic nuclear diffuse scatterings,
which have disappeared at about 900 K,
have been observed around nuclear Bragg
reflections at T=550 K˜900 K. (The T-
dependence of the dielectric permittivity of
0.67BFO-BTO shows a broad maximum at
Tmax=500 K˜700 K.) Although these nu-
clear diffuse scatterings are expected to in-
dicate the existence of PNR, the change of
these nuclear diffuse scatterings has been
observed below the antiferromagnetic tran-
sition temperature TN. The intensities of
the magnetic Bragg reflections, which orig-

inate from G-type antiferromagnetic order,
begin to grow gradually at around TN˜500
K with decreasing T. Furthermore, the in-
tensities of the nuclear Bragg reflections in-
crease gradually below TN with decreasing
T. This increase of the intensities of the nu-
clear Bragg reflections corresponds to the
decrease of the nuclear diffuse scatterings
around them, indicating that the volume of
PNR decreases below TN. The simple G-
type antiferromagnetic order is expected to
compete with PNR and their domain walls.
We think that the crystal structure begins
to be formed regularly below TN with de-
creasing T. These results indicate the pos-
sibilities that the relaxor dielectric prop-
erty and the antiferromagnetic order can
be controlled by the magnetic field and the
electric field, respectively.
Neutron scattering studies have been also
carried out on single crystalline sample
of 0.75BiFeO3-0.25BaTiO3(0.75BFO-BTO)
with no relaxor behavior. The magnetic
behavior of 0.75BFO-BTO is different from
that of 0.67BFO-BTO. The magnetism of
0.67BFO-BTO is suppressed more than that
of 0.75BFO-BTO. For 0.75BFO-BTO with
no relaxor behavior, PNR which are related
to the relaxor behavior are expected to be
small or few. The magnetic behavior of
0.75BFO-BTO is consistent with the idea
that the antiferromagnetic order competes
with PNR and their domain walls.
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