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Abstract

Sample of Fe
����
Cr

�
S
�
has been studied with MoK ssbauer spectroscopy, X-ray photoelectron spectroscopy (XPS),

SQUID magnetometer, and magnetoresistance (MR). The crystal structure was cubic spinel with its lattice constant
a
�
"9.9925(2)As . The maximum MR ratio was observed at 183K about 12% under 1.6T. The MoK ssbauer spectra were

recorded from 18K to room temperature. Below the Curie temperature the asymmetric line broadening is observed and
considered to be dynamic Jahn}Teller distortion. Isomer shift value of the sample at room temperature was 0.53mm/s,
which means that charge state of Fe ions is ferrous in character. The conduction mechanism in this sample is di!erent
from the double exchange mechanism in a point that there were no mixed iron charge valences. � 2001 Elsevier Science
B.V. All rights reserved.
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Recently, the colossal magnetoresistance (CMR) e!ect
in sulfur spinel has been reported, and it is suggested that
the conducting mechanism in this materials may not be
caused by the double exchange (DE) of the carriers be-
cause there is no valence variation in stoichiometry as in
the Mn perovskite structure [1]. MoK ssbauer studies on
FeCr

�
S
�
have been reported already by many previous

workers [2,3]. But the MoK ssbauer spectra on FeCr
�
S
�

were found to be dependent on the sample, furthermore,
some of the papers reported the line broadening origin-
ating from the excess of B site Fe��. These di$culties
may be eliminated by starting with a small iron de"-
ciency [4]. Here we present the results of MoK ssbauer
experiments and compare them with those of X-ray,
magnetoresistance, SQIUD magnetometer, and X-ray
photoelectron spectrum (XPS).
Fe

����
Cr

�
S
�
was prepared by the usual direct reaction

of the high-purity elements Fe (99.999%), Cr (99.999%),
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and S (99.9999%) in an evacuated quartz tube. The
compositional stoichiometry of the samples was con-
"rmed by XPS analysis. The MoK ssbauer spectra were
recorded using a conventional spectrometer with a ��Co
source in a rhodium matrix. Magnetoresistance and
magnetization were measured with the Van Der Pauw
method and a SQUID magnetometer, respectively.
The crystal structure of the sample at room temper-

ature is determined to be the normal cubic spinel struc-
ture with its lattice constant a

�
"9.9925(2)As . The "nal

oxygen parameter u and disagreement factor R
�
were

0.3695(1) and 0.1342(1), respectively.
Fig. 1(a) shows the temperature dependence of zero-
"eld resistance, and resistance measured in a "eld of
1.6T. It shows metallic behavior in the temperature
range between 140 and 185K, and semiconducting be-
havior at ¹'185K and ¹(140K. Fig. 1(b) shows the
temperature dependence of magnetization for the sample
under the external "eld 5 kOe. Also, the inset of Fig. 1(b)
shows the enlarged shape between 4 and 20K. This
cusp-like anomaly at 10K is explained by changing from
static to dynamic Jahn}Teller stabilization [3]. As shown
in Fig. 1(a), the maximum magnetoresistance temper-
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