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Abstract

The crystallographic and magnetic properties of YMn1.8Fe0.2

ARTICLE
r spectroscopy. The samples were prepared by sol–gel proce

ders sintered below 1100 1C were found to be a single ph

0 1C were changed to hexagonal structure with satellite ph

d primarily owing to its chemical and structural complexiti
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ructure of RMn2O5 (R ¼ rare earth ion or Y)
temperature is reported orthorhombic (Pbam).
+ ions are octahedrally coordinated by oxygen,
Mn3+ ions are at the base center of square
[1]. These materials show antiferromagnetic

l structure of the Mn3+ and the Mn4+ spins
e magnetic phase transition temperature TN ¼

and near Curie temperature TC ¼ 19�20K,
rical phase transition with spontaneous polariza-
ears [2–4]. The spontaneous polarization arises
mall displacement of a R3+ ion from center of
c position below ferroelectric TC [5].
er, it is difficult to fabricate RMn2O5 without
hase such as RMnO3 hexagonal phase, even
e synthesis temperature of RMnO3 is higher than
Mn2O5.
we report that the single phase of Fe-doped
is fabricated by sol–gel method at various

ation temperatures. Also, we present crystallo-
tudies of these samples by X-ray and neutron
n and the result from Mössbauer spectroscopy. In
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powders have been studied by X-ray, neutron diffraction, and

ss and crystallized at various temperatures. The crystal structures

ase of orthorhombic (pbam), whereas the other samples sintered

ases. The Mössbauer spectra of YMn1.8Fe0.2O5 powders can be

es.
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this study, we have chosen YMn2O5 with a non-magnetic
Y3+ ion for R3+ and there is no complexity caused by the
magnetic moment of rare earth ions. Analyses of the
Mössbauer spectra suggest that Fe ions occupied the Mn3+

and the Mn4+ site.

2. Experimental

The polycrystalline YMn1.8Fe0.2O5 was obtained by the
sol–gel process [6]. Yttrium nitrate (Y(NO3)2 � 5H2O),
manganese acetate (Mn(CH3CO2)4 �H2O), and iron nitrate
(Fe(NO3)3 � 9H2O), were used as starting materials. These
were dissolved in a mixed solvent system (ethanol:acetic
acid:distilled water:diethanolamine ¼ 2:1:1:0.02 mole ra-
tio), and the solution was refluxed at 80 1C for 12 h. It was
dried at 150 1C and finally powdered. After calcinations at
600 1C for 2 h, the samples were crystallized in the
temperature range from 700 to 1400 1C for 6 h in air.
The structure was analyzed using Philips X’Pert dif-

fractometer with CuKa radiation source. Neutron diffrac-
tion data were investigated using the high-resolution
powder diffractometer at the Korea Atomic Energy
Research Institute Reactor HANARO. Neutrons with
wavelength 1.8346 Å were obtained by (3 3 1) reflection of
Ge monochromator. Mössbauer spectra were taken in the
temperature range from 4.2K to room temperature using
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