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We have performed in situ experiment
of neutron magnetic scattering, dielec-
tric measurement and D-E hysteresis mea-
surement of ErMn2O5 and TmMn2O5 at
FONDER.

The system shows complicated magnetic
and dielectric phase transitions due to a
large magneto-electric coupling, and called
as multiferroic system. Preveous works we
have performed reveled that all of transi-
tion temperature of magnetic and electric
properties are coincide each other. How-
ever, the experiments were performed at
off-line, that is, dielectric measurements
were performed at laboratory system so
that the transition temperature are not so
precisely consistent.

New measurement system was con-
structed on this work, and in situ mea-
surements of magnetic scattering, dielec-
tric constant and electric polarization are
now available. We have performed such
in situ measurements of ErMn2O5 and
TmMn2O5. In addition, new cryostat intro-
duced at FONDER gives 2.7K, far below we
could achieve. Then new measurements
at very low temperature were also per-
formed. The results were somehow slightly
controversial, and the interpretation of the
2D-ICM to 1D-ICM transition and 1D-ICM
to CM transition temperature against the
dielectric transition of ErMn2O5 must be
changed. Further, we have newly found
that the lowest phase, LT-1DICM phase,
is long-range stable phase. This phase
was considered that rapid quench treat-
ment down to 8K could create as a short-
rage ordering state. However, the experi-
ment down to 2.7K revealed that long rage
1D-ICM with the propagation vector (1/2,
0, qz) is stable. Not only that this phase
shows drastic decrease of electric dipole
moment without anomaly of dielectric con-

stant. The results of in situ experiment of
ErMn2O5 are summarized in Figure. Mag-
netic propagation vector qx and qz, inten-
sity of magnetic peak, electric polarization
and dielectric constant are shown as a func-
tion of temperature near the transition tem-
perature around 2D-ICM to 1D-ICM to CM
phase, and around CM to LT-1DICM phase.
These new evidence will give slightly dif-
ferent scenario we had, and the detail anal-
yses is required.

Fig. 1. The results of in situ experiment of ErMn2O5.
Magnetic propagation vector qx and qz, intensity of
magnetic peak, electric polarization and dielectric
constant as a function of temperature.
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