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The multiferroic YMn2−xFexO5 �x=0.00,0.01,0.02,0.04� system has been studied by neutron
diffraction and Mössbauer spectroscopy, focusing on the dielectric constant anomaly near 18 K. We
found that the electric Curie temperature �TCE� decreased and the second transition anomaly
temperature �T2� smeared from the � /�0 curves with higher Fe concentrations in YMn2−xFexO5. The
temperature dependence of the dielectric constant �� /�0� shows a peak at 41 K and a second
transition near 18 K for polycrystalline YMn2O5. TCE of YMn1.96Fe0.04O5 was observed at 34 K.
The temperature dependence of the lattice parameters for YMn2O5 shows a discontinuous jump at
18 K, which is the same anomaly temperature obtained from the dielectric constant curve. The
Mössbauer electric quadrupole splitting value also changed at 21 K for YMn1.99Fe0.01O5. Our data
indicate that the changes in the lattice and Mössbauer parameters occur simultaneously with the
anomaly of dielectric constant. © 2007 American Institute of Physics. �DOI: 10.1063/1.2711410�

I. INTRODUCTION

Multiferroic materials are systems where the electric and
magnetic properties are coupled together.1 In these materials,
the magnetization is induced by the electric field or the spon-
taneous polarization is induced by the magnetic field. Con-
sequently, there are interactions of ferroelectric and magnetic
properties. Recently, numerous researches have been focused
on the multiferroic RMn2O5 �R=rare earth� materials2–4 and
it is shown that the dielectric anomaly in RMn2O5 is due to
the lattice effect.5 These materials possess ferroelectric prop-
erties and antiferromagnetic property disappears in the low
temperature region. Especially, the single crystal of YMn2O5

materials show dielectric constant anomalies at 19 and
39 K.6

In this paper, we have studied the magnetic and electric
properties of YMn2O5 with nonmagnetic Y3+ ion by dielec-
tric constant, neutron diffraction, and Mössbauer spectros-
copy measurement.

II. EXPERIMENT

Polycrystalline YMn2O5 was obtained by the sol-gel
process.7 Starting materials were yttrium�II� nitrate hexahy-
drate �Y�NO3�2 ·6H2O� and manganese�II� acetate tetrahy-
drate �Mn�CH3CO2�2 ·4H2O�. These were dissolved and
mixed in a solvent system �ethanol: acetic acid:
2-methoxyethanol: distilled water: ethylene glycol
=10:4 :4 :1 :1 ratio�. The solution was refluxed at 80 °C for
18 h and dried at 120 °C. Afterwards, the dried mixtures
were calcined at 400 °C for 3 h. The samples were crystal-
lized at 1100 °C for 6 h in O2 gas balance.

The crystalline structure was analyzed using Philips
X’Pert diffractometer with Cu K� radiation source. The di-
electric constant was measured by physical properties mea-
surement system �PPMS�. Neutron diffraction data were in-

vestigated using the high-resolution powder diffractometer at
the Korea Atomic Energy Research Institute Reactor HA-
NARO. Neutrons with wavelength of 1.835 Å were obtained
by �331� reflection of Ge monochromator in the temperature
range from 4.2 K to room temperature. Mössbauer spectra
were also taken in the temperature range from 4.2 K to room
temperature using conventional transmission geometry with
a 57Co �-ray source �50 mCi� in Rh matrix.8

III. RESULTS AND DISCUSSION

Figures 1�a� and 1�b� show the x-ray diffraction �XRD�
and neutron diffraction patterns of polycrystalline YMn2O5

at room temperature, respectively. The diffraction patterns
were refined by Rietveld profile analysis using the FULLPROF
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FIG. 1. �a� X-ray and �b� neutron diffraction patterns of YMn2O5 at room
temperature. Solid circle represents the observed pattern; continuous lines
represent the calculated and difference �obs.−calc.� patterns. Tick markers
correspond to the position of the allowed Bragg reflections.
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