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Abstract
The Jahn–Teller distortional spinel compounds Fe1xCuxCr2S4 (x ¼ 0:1; 0.5) with conduction mechanism are
investigated. The Mössbauer spectra were recorded from 13 K to room temperature. The asymmetric line broadening
was observed for the x ¼ 0:1 and considered to be the dynamic Jahn–Teller distortion. The unusual reduction of
magnetic hyperﬁne ﬁeld below 100 K may be explained in terms of cancellation effect between the mutually opposite
orbital current ﬁeld (HL) and Fermi contact ﬁeld (HC). Mössbauer spectra identify that Fe ions occupy tetrahedral sites,
the Cr ions occupy octahedral sites with a +3 valence in the Fe1xCuxCr2S4 (x ¼ 0:1; 0.5). The charge state of Fe ions
are ferrous (Fe2+) for the x ¼ 0:1; while Fe ions are ferric (Fe3+) for the x ¼ 0:5:
r 2004 Elsevier B.V. All rights reserved.
PACS: 61.66.DK; 75.47.GK; 76.80.+y
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1. Introduction
Recently discovered colossal magnetoresistance
(CMR) phenomena have attracted considerable attention, because of the potential for technological applications and the interesting physical properties of materials
[1]. Since CMR phenomena are observed in La–Ca–Mn–O epitaxial thin ﬁlm in 1994 [1,2], special attention has
been paid to the transport properties of these compounds, which seems to be explained by the doubleexchange model and Jahn–Teller distortion [3–6].
Palmer and Greaves [7] and Fritsch et al. [8] reported
the triple-exchange model and suggested the coexistence
of iron ions Fe2+ and Fe3+ in the tetrahedral sites. A
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ferrous character of the iron ion in FeCr2S4 and a ferric
character of the superexchange interaction mechanism
in Fe0.5Cu0.5Cr2S4 have been reported early [9]. Therefore it is essential to determine the valence state and
magnetic structure of iron ions in various sulphur spinel
compounds to understand the underlying backgrounds
properly.

2. Experiment
Synthesis of the sample was accomplished by the
direct reaction of the high-purity elements Fe, Cr, Cu,
and S in an evacuated quartz tube. The crystal structure
of the sample was examined by X-ray diffractometer
with Cu Ka radiation and neutron diffractometer at
Korea atomic energy research institute reactor HANARO HRPD. Magnetoresistance (MR) and magneti-
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