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Low-temperature syntheses may of-
fer promising routes to innovate low-
dimensional magnetic compounds,
as metastable solids. Indeed, reacting
a double-layered nonmagnetic Dion-
Jacobson phase RbLaNb2O7 with CuX2
yields a perovskite/metal halide inter-
growth structure (CuX)LaNb2O7 (X = Cl,
Br), where the interlayer Rb+ ions are re-
placed by the [CuX]+ layer with an S = 1/2
square lattice. We have recently reported
that the ground state of (CuCl)LaNb2O7
is described by the quantum spin liquid,
where no long-range order exists down to
20 mK and the spin-singlet ground state
is separated from the triplet excited states
by a gap of 2.3 meV. On the other hand,
(CuBr)LaNb2O7 has a spin order at 32
K, with a spin structure of the so-called
collinear (pi, 0) type. We then explored
the triple-layered system (CuX)A2B3O10
which is expected to have an enhanced
two-dimensionality as the magnetic CuX
layer in the triple-layered system is sep-
areted by the perovskite slab as long as
16 angstrom, 1.5 times longer than the
double-layered case. (CuBr)Sr2Nb3O10
showed a quantized magnetization plateau
corresponding to the 1/3 of the fully satu-
rated magnetization for Cu. The stability
of the 1/3 plateau can be controlled by
substituting A and B site with Ca, Ba, Pb,
and with Ta, respectively.

In this study, we investigate a series of
(CuCl)A2B3O10 compouds. From the mag-
netic susceptiblity and magnetization mea-
surements, the spin singlet nature with a
finite gap to the first excited triplet state
is suggested in (CuCl)Ca2Nb3O10. It fol-
lows that this compound provides the
good comparison to (CuCl)LaNb2O7. In

order to directly probe the existence of
the singlet-triplet excitations and to un-
derstand the spin-singlet formation mech-
anism, we performed the inelastic neutron
scattering study using two spectrometers at
JRR-3, 5G and C1-1.

As shown in Fig. 1, we successfully ob-
served the singlet-triplet excitations at
around 1.5 meV, obtained at C1-1. The ob-
tained spin-gap value agrees well with the
gap estimated from the magnetic suscepti-
bility and specific heat measurements. The
Q-dependence of this excitation shows a
fast oscillation behavior, as in the case of
(CuCl)LaNb2O7, and a simple dimer pic-
ture gives the dimer distance as long as 8
angstrom, which is physically unlikely.

Fig. 1. Singlet-triplet excitations in
(CuCl)Ca2Nb3O10
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