Journal of Magnetism and Magnetic Materials 239 (2002) 100–102
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Abstract
.
spectroscopy, X-ray, SQUID magnetometer and
Sample of Co0.1Fe0.9Cr2S4 has been studied with Mossbauer
(
magnetoresistance (MR). The crystal structure was determined to be cubic spinel with its lattice constant a0 ¼ 9:9696 A.
.
The Mossbauer
spectra were recorded from 12 K to room temperature. The asymmetric line broadening is observed and
considered to be dynamic Jahn–Teller distortion. The unusual reduction of magnetic hyperﬁne ﬁeld below 100 K could
be explained in terms of cancellation eﬀect between the mutually opposite orbital current ﬁeld (HL ) and Fermi contact
ﬁeld (HC ). Isomer shift value of the sample at room temperature was 0.58 mm/s, which means that charge state of Fe
ions was ferrous in character. The MR peak was observed at 192 K about 10% at an applied ﬁeld 16 kOe. The
activation energy above the N!eel temperature was calculated to be 50 meV. The conduction mechanism in this sample is
diﬀerent from the double exchange mechanism in a point that there were no mixed iron charge valences. r 2002
Elsevier Science B.V. All rights reserved.
.
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Recently the colossal magnetoresistance (CMR)
eﬀects in sulfur spinel compounds (Fe1xCuxCr2S4; x ¼
0; 0.5) have been reported, and it is suggested that the
conduction mechanism in these materials may not be
caused by the double exchange (DE) of the carriers [1].
Since there is no valence variation in stoichiometry as in
the Mn perovskite structure. Also the crystal and
magnetic structures are diﬀerent from Mn perovskites,
renewal interests have been focused on conduction
mechanism of sulfur spinel compounds. Yang et al. [2]
claimed magnetic polaron model in FeCr2S4 by electron
spin resonance study and Greaves et al. [3] reported
unusual reduction of Fe magnetic moment by neutron
diﬀraction study. Also Min et al. [4] interpreted its
conduction mechanism by half-metallic properties.
Very recently current authors have published on
Cu0.5Fe0.5Cr2S4 by valence band photoemission
study and reported mono-valent copper and ferric
.
character of iron ions, respectively [5]. Mossbauer
studies on FeCr2S4 have been reported already by many
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.
previous workers [6–8]. But the Mossbauer
spectra on
FeCr2S4 were found to be dependent on the sample,
furthermore some of the paper reported the line broadening originating from the excess of B site Fe2+ [9].
Therefore, it is essential to determine the valence state of
iron ions in various sulfur spinel compounds to understand the underlying physics properly. Here, we present
.
the results of temperature dependence of Mossbauer
experiments and compare them with those of X-ray,
magnetoresistance (MR), SQIUD magnetometer for
Co0.1Fe0.9Cr2S4.
Co0.1Fe0.9Cr2S4 was prepared by usual direct reaction
of the high-purity elements Fe (99.999%), Cr (99.999%),
Co (99.999%), and S (99.9999%) in an evacuated quartz
tube. The crystallographic structure of Co0.1Fe0.9Cr2S4
was analyzed by Rietveld reﬁnement of a typical X-ray
.
diﬀraction. The Mossbauer
spectra were recorded using
a conventional spectrometer with a 57Co source in a
rhodium matrix. MR and magnetization were measured
with Van Der Pauw method and SQUID magnetometer,
respectively.
In Fig. 1, we have presented the observed and
calculated peak proﬁle, and Bragg position of a typical
X-ray diﬀraction pattern. The crystal structure of the
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