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Among many types of coordination ge-
ometries, square planar coordination has
particular received considerable attention
from the perspective of superconduc-
tivity and low-dimensional magnetism.
Sr2CuO2Cl2, which has a CuO2 sheet, is
not only an ideal two-dimensional quan-
tum Heisenberg antiferromagnet but also a
parent compound of high-Tc superconduc-
tors.

To date, several kinds of layered oxyhalide
compounds analogous to Sr2CuO2Cl2
have been reported, but the variety of
elements in square planar coordination
is quite limited to Cu(II) and Pd (II).
Thus, it is important to synthesize another
members with different metal centers for
systematic understanding the physical
properties of 2D compounds with square
planar coordination.

Recently, we have successfully extended
oxychloride compounds to
Sr2MnO2Cl2, which were prepared by
high-pressure and high-temperature tech-
nique (Tsujimoto et al., Chem. Commun. 50
(2014) 5915). However, there remain some
problems about Sr2MnO2Cl2 to be solved
as follows. First, preliminary structure re-
finements using the synchrotron XRD data
suggest a deviation from stoichiometry.
Second, no anomaly associated with a long-
range magnetic order is observed in the
magnetic susceptibility curve. The hystere-
sis between the ZFC and FC data below 16
K should be attributed to extrinsic effects
from impurities. Given a magnetic order
in the isostructural manganese compound
K2MnF4, Sr2MnO2Cl2 should undergo a
magnetic ordering at a certain temperature.

In order to investigate the anion stoichiom-

etry and possible magnetic ordered state of
the manganese oxychloride, we performed
the neutron powder diffraction measure-
ments at HRPD installed in PSI. Figure
1 shows the temperature evolution of the
diffraction patterns in a low 2theta re-
gion. At 100 K, Most of the peaks could
be readily indexed on a tetragonal cell in
the space group I4/mmm, which is con-
sistent with the structural refinements re-
ported previously. We were also aware of
additional peaks that could be accounted
by for the existence of MnO impurity.
Rietveld refinements on the basis of the
crystallographic data determined by the
synchrotron X-ray diffraction immediately
converged well, and no substantial anion
vacancies were found. On further cooling
from 80 K, a supper-lattice peak centered
at around 18.5 deg, corresponding to mag-
netc Bragg reflection, became prominent,in
contrast to the results of the magnetic sus-
ceptibility. More surprisingly, the peak re-
mained quite broad and asymmetric shape
even at 2 K. This result indicates the ab-
sence of a long-range magnetic order in the
manganese oxychloride, but the existence
of two-dimensional short-range order with
nearest neighbor spins being aligned anti-
parallel.

According to Mermin-Wagner theorem,
thermal fluctuations prohibit the existence
of long-range magnetic order at non-zero
temperature in one and two dimension sys-
tems with a continuous order parameter.
However, any real compounds give rise to
long-range order at finite temperatures be-
cause of some perturbation or anisotropy
effects. Unfortunately, it is not clear why
there is no long-range magnetic ordered
state in the manganese oxychloride. We
will further investigate the mechanism by a
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combination of experimental and theoreti-
cal studies.

Fig. 1. Temperature evolution of the neutron pow-
der diffraction patterns in a low two-theta region


