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Ferrimagnetic Mn3Ga and Mn3Ge with a
tetragonal structure are expected to be can-
didates for novel spintronics and perma-
nent magnet materials [1]. The compounds
undergo a structural phase transition ac-
companied by a magnetic transition from
the ferrimagnetic tetragonal phase to a
paramagnetic hexagonal high temperature
phase. It is known that the offstoichiomet-
ric composition is required to obtain the
single phase of the tetragonal phase. Re-
cently, we have found that thermal stabil-
ity of the tetragonal phase in Mn3Ge is
expanded by introducing excess Mn. Fur-
thermore, as the result of the enhancement
on the thermal stability, we observed that
an intrinsic magnetic transition from fer-
rimagnetic to paramagnetic phases in the
tetragonal phase occurs at 860 K. Although
the magnetic transition temperature is ro-
bust against the introduction of the excess
Mn, the magnetization decreases with in-
creasing Mn content. These results clearly
indicate that the excess Mn strongly af-
fects the structural and magnetic properties
of the tetragonal manganese-germanium
compound. A previous report of neutron
diffraction experiments suggests that the
excess Mn is located at the Ge site [2].
However, the magnitude of magnetic mo-
ment is estimated to be 4 - 7 Bohr mag-
neton, which is too large value for mag-
netic moment. The results obtained from
accurate measurement and analysis would
lead to further experimental and theoreti-
cal investigation and understanding of cor-
relations between the electronic properties
and the structural and magnetic proper-
ties. In this study, to directly observe the
structural phase transition, we have per-
formed neutron diffraction experiments for
Mn3+xGe1-x at ECHIDNA in Australian
Nuclear Science and Technology Organi-

sation. As shown in the Figure, neutron
diffraction pattern of Mn3.03Ge0.97 clearly
changes in the vicinity of 858 K, indicating
that the tetragonal D022 structure trans-
forms to the hexagonal D019 structure. In
case of Mn3.09Ge0.91, the structural phase
transition occurs in the vicinity of 928 K,
which is higher temperature than that in
Mn3.03Ge0.97. These results directly prove
that thermal stability of D022 structure in
Mn-Ge is expanded by introducing small
amount of excess Mn.
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Fig. 1. Neutron diffraction patterns of
(a)Mn3.03Ge0.97 and (b)Mn3.09Ge0.91
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