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Abstract

The samples of FeGaxCr2�xS4 (x ¼ 0.1, 0.3) were prepared by so

properties of the obtained compounds were investigated by X-ra
d Mössbauer spectroscopy. The Cr ions occupy 16(d) site ex

s. Finally, it induces a large quadrupole splitting in octahed

t there is no crystallographic distortion and reveals antiferr

e aligned antiparallel to Cr3+ (�2.89mB), in the sample x

fraction peaks. It proves that spin structure of the same sp

lsevier B.V. All rights reserved.
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uction

iospinels are an interesting system, which exhibit
physical properties. The existence of a large
esistive effect in a class of materials, Cr-based
ide spinels, that do not possess heterovalency,
-inducing ions, manganese, oxygen or a perovs-
ture [1]. Nagata et al. [2] reported metal–insulator
and structural transformation in the spinel–type

xSex)4 system. Also, Snyder et al. [3] reported
ectric, transport properties of polaron semicon-
exCr3�xSe4. In addition, thiospinel compounds
pin–glass transition [4] and resolved magneto-
err feature [5]. Very recently, the study has been
n a relaxor ferroelectricity and colossal magne-
ive effect in thiospinel CdCr2S4 [6]. Therefore,
ssary to explain physical properties for variety
pinel compounds. In this paper, we report

- see front matter r 2006 Elsevier B.V. All rights reserved.
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reaction method. The crystallographic structure and the magnetic

nd neutron powder diffraction, vibrating sample magnetometer

clusively, while mixed spinel behaviors are developed with increase

ral (16d) sites. Neutron diffraction on FeGaxCr2�xS4 above 10K

omagnetic ordering. The magnetic moment of Fe2+ (3.45 mB) are
¼ 0.1. Below the Néel temperature, magnetic peaks exist on the

www.elsevier.com/locate/jmmm
ecies are aligned parallel.

crystallographic and magnetic structure of inverse spinel
chromium chalcogenide, FeGaxCr2�xS4 (x ¼ 0.1, 0.3).

2. Experiment

The polycrystalline material was obtained by solid-state
reaction from high-purity elements, iron powder, chro-
mium powder, sulphur powder and gallium, in an
evacuated quartz tube. To investigate the crystallographic
and magnetic structure of the sample, we used X-ray
diffractometer (XRD) with CuKa radiation and neutron
diffractiometer at Korea atomic energy research institute
reactor HANARO HRPD. Magnetization was measured
with vibrating sample magnetometer (VSM). The Möss-
bauer spectra were recorded using the conventional
spectrometer of the electromechanical type with a 57Co
source in a rhodium matrix.

3. Results and Discussion

The thiospinel FeGaxCr2�xS4 (x ¼ 0.1, 0.3) are inverse
spinel structure where Fe ions occupy both the

www.elsevier.com/locate/jmmm
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