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Since the first neutron diffraction studies of manganese and
nickel monoxides [1] the interest to the magnetic and crystal
structures of MnO and NiO is kept up, see e.g. experimen-
tal study [2] and theoretical first principal calculations [3]
and references cited therein. It is well established experi-
mentally that below N eel temperature the crystal structure
is metrically lowered in symmetry from cubic Fm3m to
rhombohedral R3m, or might be to monoclinic one. How-
ever, the allowed by symmetry monoclinic distortions from
rhombohedral R3m-metric are very small and the explic-
it monoclinic splittings of the diffraction peaks have not
been experimentally observed. We analyse in full details
all possible magnetic crystallographic models metrically
compatible with the experiment by using isotropy subgroup
representation approach based on the propagation vector
star. The models (some not previously considered) are com-
pared with the high resolution and high intensity diffraction
data measured at the HRPT diffractometer at Swiss neutron
spallation source SINQ.
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The complex phosphates with manganese cations in low
oxidation state (Mn?*) attract attention as potential catalysts
for industrially important oxygen reduction reactions [1].
For example, Mn,(PO,),*3H,0 are found to display in-
teresting electrocatalytic properties for water splitting [2].
Besides catalytic activity, Mn-based phosphates can demon-
strate rare magnetic grounds states, which make these com-
pounds attractive both for experimental physical property
investigation and for theoretical calculation.

Three manganese phosphates, namely RbMn,(PO,),(]),
CsMnPO,(IT) and Mn,PO,OH(III) were studied by single
crystal X-ray diffraction and characterized by measuring of
the magnetic susceptibility, magnetization, and heat capaci-
ty. The RbMn,(PO,), belongs to the morphotropic series of
oxo-salts with general formula AM,(70,),. The Mn,PO,OH
presents a manganese end-member of the triplite-triploid-
ite family. The (LIII) crystal structures can be described as
three-dimensional frameworks of corner and edge-sharing
MnOs and MnOy polyhedra which are further straightened
by PO, tetrahedra. CsMnPO, presents a novel polymorphic
modification with zeolite ABW-type framework consisting
of tridimite-like sheets of six-membered rings of manganese
and phosphorus tetrahedra sharing vertices. The magnetic
ground states of (I) and (II) are canted antiferromagnet be-
low Ty=3.1 K and Ty=4.7 K, respectively. The Mn,PO,OH
compound orders antiferromagnetically at Ty = 4.6 K. In
general, the magnetic behavior of CsMnPOQO, is similar to
that of structurally related RbMnPO, [3]. Despite three
dimensional magnetic structures of RbMn,(PO,); and Mn-
,PO,OH, both phosphates demonstrate low dimensional
magnetic behavior. Their specific feature is the high ratio
of Weiss and Neel temperatures |®| / Ty, called frustration
parameter. This value is equal to 10 for RbMn,(PO,), and is
twice as high for Mn,PO,OH. The origin of high frustration
degree in the second compound is associated with the twist-
ed saw tooth chain geometry of corner sharing triangles of
manganese polyhedra (Fig.1, left), which may be isolated
within tubular fragments of its crystal structure. The chain
of another topology (Fig.1, right) is seemingly responsible
for significant frustration in RbMn,(PO,),. The finite mag-
netization of RbMn,(PO,), observed for T < Ty might be
explained by a Dzyaloshinskii—Moriya interaction.

Our investigation led us to establish the relation between the
crystal structure and thermodynamic properties.
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