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C~.5Feo,5Rho.5Crl,5S4 has been studied by Mlissbauer spectroscopy,
X-ray diffraction, and magnetization measurement. The crystal is
found to have a cubic spine1 structure with the lattice constant
a0 = 9.859 f 0.005 A. The iron ions are in ferric states and occupy
the tetrahedral sites. The temperature dependence of both the magnetic
hyperfine field and magnetization is explained by the Ntel theory of
ferromagnetism using three exchange integrals: JFe_Cr/kB = -13.76 K,
JFe_Fe/kB = -8.08 K, and Jc,_c,/kB = 8.53 K. Neel temperature
and Debye temperature are found to be 288 f 2 K and 533 f 5 K,
respectively.
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1. INTRODUCTION

2. EXPERIMENTAL

Cuo.sFeo,5Rh2S4 and Cus5Feo,5Cr2S4 are both known
to crystalize into the spine1 structure with lattice
parameters of 9.843 and 9.904A, respectively [l, 21.
As a result of the strong preference of Cr3+ and Rh3+
ions for the octahedral site [3], the compounds both
become normal spinels with iron and copper ions on
the tetrahedral sites and chromium or rhodium ions
on the octahedral sites. Neutron diffraction [I, 41
showed that the copper and iron ions order onto
two interlocking
face-centered-cubic
sublattices
consisting of tetrahedral sites. It was also revealed
that the iron ions in Cu,,5Feo.5RhzS4 are arranged
into antiferromagnetic ordering of the second kind
below about 140K [l] and Cuo.5Feo,5Cr2S4 becomes
ferrimagnetic below 335 K [4].
In the present
study,
a mixed
crystal
Cuo,5Feo,5Rhs5Cri,5S4 has been prepared to study
the superexchange interactions using Mossbauer and
magnetic-moment measurements. The only reported
result for Cu,-,5Feo.5Rh,,5Cri.~S4 was that its Curie
temperature was observed to be 320 K [5].
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PROCEDURES

The Cuo.5Feo,5Rh,,5Crl,S4 sample was synthesized by the following direct-composition method.
The starting materials were Cu, Fe, Rh, Cr and S
powders of 99.999,99.999,99.995,99.95 and 99.999%
purity, respectively. A mixture of the proper proportions of the elements was sealed into an evacuated
quartz tube. The sealed mixture was heated at 400°C
for 24 h, at 850°C for 24 h, at 1050°C for 72 h, and
then cooled down to room temperature. In order to
obtain homogeneous material, it was necessary to
grind the sample after the first firing and press the
powder into a pellet before heating it for a second
time to 1050°C for 96 h. The sample was 57Fe enriched
to 3.5at % of the metal atoms for Miissbauer
measurements.
X-ray diffraction patterns of this sample were
obtained with Cu-Ka
radiation. A Mijssbauer
spectroscopy of the electromechanical type was used
in the constant-acceleration mode. A 57Co source in a
rhodium matrix was used at room temperature.
The magnetic moment of the sample was measured

