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A series of S=1/2 frustrated square-lattice
antiferromagnets (CuX)A2B3O10 (X=Cl,
Br; A=Ca, Sr, Ba, Pb; B=Ta, Nb) can be pre-
pared by topotactic low-temperature ion-
exchange reactions using corresponding
triple-layered Dion-Jacobson type layered
perovskite oxides A’A2B3O10 (A’=Cs, Rb),
see Fig. 1. Quasi two-dimensional quan-
tum magnetic properties could be expected
because nonmagnetic A2B3O10 perovskite
slabs act as a magnetically inert spacer, sep-
arating the magnetic CuX layer about 16 A.

We recently reported that
(CuBr)Sr2Nb3O10 has a 1/3 magneti-
zation plateau in the magnetization curve
at low temperatures (Y. Tsujimoto et al.,
J. Phys. Soc. Jpn. 76, 063711 (2007)). This
is quite unusual since the 1/3 plateau is
normally expected in the triangule-based
lattices such as a triangular lattice and
kagome lattice. In order to understand
the origin of the magnetization plateau in
(CuBr)Sr2Nb3O10, we measured in 2006
the neutron diffraction of this material
at low temperatures at HERMES, but no
indication of magnetic order was obtained.

Therefore, as a next step, we mea-
sured the powder neutron diffraction
of (CuCl)Ca2Ta3O10 which do not possess
any magnetization plateau. The powder
neutron diffraction patterns were obtained
at 2 K and 20 K, which is below and above
the temperature at which the temperature
dependence of the magnetic susceptibil-
ity shows the maximum. We found the
magnetic order described as the propa-
gation vector q = (pi, 0, pi), indicating
the so-called collinear magnetic ordering,
where ferromagnetic chains along [010]
are antiferromagnetically coupled along

[100] . This spin structure is the same as
that found in the double-layered material
(CuBr)LaNb2O7 and shows that the next
nearest neighbor Cu-Cu interactions are
dominant with respect to the nearest
neighbor interactions.

Fig. 1. Crystal structures of A’A2B3O10 and
(CuX)A2B3O10 before and after ion exchange reac-
tions, respectively.
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