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YMn2O5 is famous for showing a colos-
sal magnetoelectric effects. Since ferro-
electric phase in this material arises con-
comitantly at the magnetic phase transi-
tion, it was believed that the electric po-
larization is driven by Mn4+ and Mn3+

spins. YMn2O5 involves edge-shared
Mn4+O6 octahedral chain running along c-
axis, and a pair of Mn3+O5 pyramids bridg-
ing Mn4+O6 chains. In this configuration,
the cycloidal Mn4+ spin structure in bc-
plane can give the electric polarization due
to antisymmetric exchange expressed by
Si × Sj. On the other hand, zig-zag antifer-
romagnetic (AF) chain in ab-plane may also
produce the electric polarization by sym-
metric exchange striction with Si · Sj inter-
action.

To clarify which exchange interaction
(Si × SjandSi · Sj) is essential for the fer-
roelectricity, we substituted non-magnetic
Ga ion for magnetic Mn ion in YMn2O5.
Substitution by Ga3+ dilutes Mn3+ spins,
which makes the magnetic interaction in
zig-zag AF chain weakened.

Temperature dependence of magnetic
propagation wave vector was measured
at triple-axis spectrometer AKANE. Simul-
taneous measurements of dielectric con-
stant and microscopic magnetism were
performed at FONDER diffractometer.

Figure shows the dielectric and mag-
netic phase diagram as a function of Ga3+

substitution, determined by neutron mag-
netic diffraction and dielectric measure-
ments. The phase diagram shows that the
dilution of Mn3+ spins suppresses the in-
termediate commensurate magnetic (CM)
phase where the large electric polarization
arises. On the contrary, the incommensu-
rate magnetic phase at the lowest temper-

ature (LT-2DICM phase) survives in higher
Ga3+ concentration, where the weak elec-
tric polarization arises. These results indi-
cate that the ferroelectricity in this system
comes from both and interactions, the for-
mer is given by zig-zag AF chain involv-
ing Mn3+ spins and the latter is given by
the cycloidal Mn4+ spin structure which
is hardly affected by the dilution of Mn3+

spins.
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Fig. 1. Dielectric and Magnetic phase diagram of
YMn4+(Mn1−xGax)3+O5
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