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We performed the crystal structure refine-
ment of two types of perovskite-type ox-
ides, Ba(Cu1/3Nb2/3)O3 and (Ba,H)BiO3
by using powder neutron diffraction data
which were collected in air with a 150-
detector system, HERMES, installed at JRR-
3M reactor in Japan Atomic Energy Re-
search Institute (Tokai). High temperature
neutron diffraction data was collected by
using a furnace with MoSi2 heaters [1]
which was placed on the sample table. The
data was refined using the Rietveld method
with the program RIETAN [2].
[1]Ba(Cu1/3Nb2/3)O3
Ba(Cu1/3Nb2/3)O3 has the perovskite-
type structure with the tetragonal cell
of a = 4.0218(4) and c = 4.1460(4) �.
The structure refinement by using neutron
diffraction data was carried out for two
types of models which have centrosym-
metric P4/mmm(#123) and ancentrosym-
metric P4mm(#99) space groups. The struc-
ture refinement by using the centrosym-
metric space group P4/mmm led to the R-
factors, Rwp =10.36, Rp = 7.60, RI = 3.17,
RF = 1.56%, S = 3.579, while by using an-
centrosymmetric space group, P4mm the
lower R-factors (Rwp = 8.96, Rp = 6.63, RI
= 1.94, RF = 0.98%, S = 3.010) were ob-
tained. This result suggested that this com-
pound had an ancentrosymmetric space
group, P4mm. However, the displacement
of z parameter for Ba and Nb atoms from
that of O atoms was very small as shown
in Fig. 1(a). We can not conclude that
this compound has an ancentrosymmetric
space group to exhibit ferroelectricity, and
now are attempting to improve the struc-
ture refinement and to measure the electri-
cal properties. This compound was found
to be transformed from the tetragonal to
cubic symmetry at 500 ˜ 600 °C. The struc-
ture refinement of the high temperature
form by using neutron diffraction data was

successful leading to the R-factors, Rwp =
9.82, Rp = 7.24, RI = 4.61, RF = 2.44%, S =
2.900 in assumption with the space group
of Pm-3m (#221), and the lattice parameter
was a = 4.0957(3) �. The crystal structure
is shown in Fig. 1(b). Since this perovskite-
type niobium oxide has a possibility of fer-
roelcricity, its crystal structure and elec-
trical properties are now under investiga-
tion.
[2](Ba,H)BiO3

A new perovskite-type bismuth oxide,
(Ba,H)BiO3 was prepared by hydrothermal
reaction using NaBiO3nH2O as a starting
compound. The X-ray powder diffraction
pattern of this compound could be indexed
with the cubic cell of a = 8.5445(4) � with
the space group Pn3n(#222). The struc-
ture refinement by using neutron diffrac-
tion data led to the reasonable R-factors,
Rwp = 8.72, Rp = 6.39, RI = 6.38, RF = 4.67%,
S = 2.358.
References
[1] M. Yashima, J. Am Ceram. Soc.85 (2002)
2925.
[2] F. Izumi and T. IKeda, Mater. Sci. Forum
321 (2000) 198.

Fig. 1. Fig. 1 Crystal structure of BaCu1/3Nb2/3O3.
(a) low and (b) high temperature forms.
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