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Abstract

We have prepared specimens of the double perovskite BayFei1,Mo1_,O¢ (x = 0.0, 1/9, 2/9 and 1/3) from different
methods and investigated their structure, magnetism, and transport behaviors. All compounds synthesized using
oxides and carbonates in Hz/Ar atmosphere appear cubic structure without impurities. Those compounds show
high conductivity (p ~ 107* Q-cm) with metallic type and reveal a ferrimagnetism Tc ~ 340 K and a value of
teff~ 3up in 77 K. In contrast to those behaviors without Mo metal, the reaction of stoichiometric materials of
BaCOs, FeaO3, MoO3s and Mo in inert gas was found to be very dependent upon the composition x of the mixture.
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The observation of colossal magnetoresistance
(CMR) in the perovskite mixed valent manganites has
led to a renewed interest in ferromagnetic oxides. It
is believed that the double exchange mechanism in
the presence of strong electron-phonon couplings aris-
ing from Jahn-Teller distortions is responsible for the
observed properties in the manganites [1]. Recently,
double perovskite SroFeMoOg was established as a
new interest material [2]. The half-metallic ferromag-
nets have attracted much interest as a source of fully
spin-polarized charge carriers for tunneling junctions
[3,4]. Kobayashi etal. have recently explored the so-
called double perovskites, having the general formula
A(BB’)Os, where A is a divalent alkaline earth cation
(Ca, Sr and Ba), and B and B’ are small ions located
on octahedrally coordinated interstices of the closed-
packed lattice having a simple cubic configuration
[2]. The present work continues the studies of struc-
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tures and physical properties of the double perovskite
BasFei41.,Mo1-506 (2=0.0, 1/9, 2/9, 1/3) from two
different preparation methods.

Bulk samples of BasFe;{;Moi1_,06 (2=0.0, 1/9,
2/9, 1/3) were prepared by standard solid state reac-
tion in 2% Hz/Ar or pure Ar inert gas atmosphere.
The stoichiometric materials of BaCOgs, FexOs, and
MoOs3 (or MoOs and Mo metal) were mixed, and then
calcined at 900°C for 3 hours. Thereafter, these speci-
mens were pelletized and sintered at the temperatures
of 1150°C. All samples were then cooled in this atmo-
sphere to room temperature at a rate of 150°C/h.

X-ray diffraction patterns of all the samples were
taken with a Shimadzu XRD6000 powder X-ray diffrac-
tometer using Cu Ka radiation. Powder X-ray diffrac-
tion (XRD) shows that all oxides crystallize in ordered
double perovskite structures. All samples were single-
phase (not show) and exhibited a cubic (Fm3m) for
=0 and 1/9 and tetragonal (I4/m) for z=2/9 and 1/3
when preparation powders are BaCOs, Fe2Os, MoOs
and Mo metal. Another experimental samples prepara-
tion uses BaCOs, Fe3O3, and MoO3s without Mo metal.
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Fig. 1. Temperature dependence of resistivity of

BagFej Mo _,Og for preparation with appropriate amounts
of BaCOg, Fex O3, MoO3 and Mo metal.
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Fig. 2. Temperature dependence of resistivity of
BagFej Mo _,Og for preparation with appropriate amounts
of BaCOg, Fez O3 and MoOs3.

All sample show cubic structure at room temperature
(not show).

The resistance and magnetic measurement as a func-
tion of temperature, performed with the four probe
technique and a vibrating sample magnetometer (Lake
Shore 7307) respectively. Figure 1 exhibits the tem-
perature dependence of resistivity showing a change
from metal to insulator for preparation powders with
BaCOs, Fe2O3, MoOs and Mo metal. In =0 the sam-
ple is metallic and the resistivity is of 1072 ~ 1072 Q-
cm. In the range of 1/9<x<1/3 of BagFe14:Mo1-,0¢
is insulating. The samples remain metallic (see Fig.
2) for samples preparation using BaCOs, FeoO3z and
MoOs without Mo metal. The x-T curves (0.2 T) for
preparation powders with BaCOs, Fe2O3, MoO3s and
Mo metal exhibited in Fig. 3 shows a transition tem-
perature Tc around 340 K and a saturation magneti-
zation at 77 K to be 3up/formula unit. As in Fig. 4,
the x-T curves for samples preparation using BaCOs,
Fe2 03, and MoOs without Mo metal give a decrease of
saturation magnetization with the x increase.

In summary, we have prepared a polycrystals of
BazFei14+,Mo1_,0¢ in which part of Mo ions is re-
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Fig. 3. Temperature dependence of magnetic susceptibility of
BagFej,Moj_;O¢ for preparation with appropriate amounts
of BaCOg3, FeaO3, MoO3 and Mo metal.
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Fig. 4. Temperature dependence of magnetic susceptibility of
BagFej,Moj_;O¢ for preparation with appropriate amounts
of BaCOg, FeaO3 and MoOs.

placed with Fe ions and used different reagent-grade
chemicals in synthesized process. We have investi-
gated the crystal structures, resistivity and magnetic
susceptibility. It can be found that the cubic system
have metallic, lower resistivity and high saturation
magnetization.
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