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Crystal structure and magnetic prop-
erties of melilite-type oxides Sr2MGe2O7
(Ln = Mn and Co) were investigated. The
schematic crystal structure is illustrated
in Fig. 1. In this structure, M ions form
a two-dimensional layer with the square-
planer lattice. From the magnetic suscep-
tibility and specific heat measurements, it
is found that both compounds show mag-
netic anomalies at low temperatures.

In order to determine their crystal and
magnetic structures, the neutron diffrac-
tion measurements were performed using
the high efficiency and resolution pow-
der diffractometer, HERMES, of Institute
for Materials Research, Tohoku University,
installed at the JRR-3M Reactor in JAEA
(Tokai). The wavelength of a neutron inci-
dent is 1.84843 Angstrom. The data were
analyzed by the Rietveld technique.

As results of the Rietveld analyses, it
was found that the Sr2MGe2O7 keeps its
tetragonal structure (space group P-421m)
down to 2.5 K. In the diffraction profile at
2.5 K, magnetic Bragg reflections were ob-
served, which can be indexed using a prop-
agation vector k = (0, 0, 1/2) for M = Mn
and (0, 0, 0) for Co. We have succeeded
in determining their magnetic structures.
Both compounds have collinear antiferro-
magnetic structures, and the magnetic mo-
ments of the nearest M ions in the square-
planer lattice adopt an antiferromagnetic
arrangement. The direction of the ordered
magnetic moment is parallel (Mn) or per-
pendicular (Co) to the c-axis and the mag-
netic interaction along the c-axis is antifer-
romagnetic (Mn) or ferromagnetic (Co).

In addition to melilites, we per-
formed the neutron diffraction measure-
ments to new two-dimensional oxides
DyFe2Ge4O12 and TbMn2Ge4O12. The
magnetic structure of the former com-
pound is antiferromagnetic with k = (0, 0,

1/2), and the layer containing Fe and Dy
adopt a ferromagnetic arrangement. The
latter compound have a complicated mag-
netic structure with k = (1/2, 1/4, 0).

Fig. 1. (a) Crystal structure of Sr2MGe2O7, and
magnetic structures for (b) Sr2CoGe2O7 and (c)
Sr2MnGe2O7.
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