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Abstract
.
spectroscopy and X-ray diﬀraction. The crystal is found to be a
Ni0.5Cu0.5Fe2O4 has been studied by Mossbauer
( Mossbauer
.
cubic spinel structure with the lattice constants a0 ¼ 8:37070:005 A.
spectra of Ni0.5Cu0.5Fe2O4 were
obtained at various absorber temperatures from 13 to 820 K. The iron ions at both A (tetrahedral) and B (octahedral)
sites are found to be in ferric high-spin states. Its Ne! el temperature TN is found to be 82072 K. The Debye
temperatures for the A and B sites were found to be YA ¼ 44375 and YB ¼ 27075 K, respectively. The temperaturedependent magnetic hyperﬁne ﬁelds of 57Fe nuclei at the tetrahedral (A) and octahedral (B) sites are analyzed by the
N!eel theory of ferromagnetism. The intersublattice A–O–B and intrasublattice A–O–A superexchange interactions were
found to be antiferromagnetic with their strength JAB ¼ 25:8kB and JAA ¼ 10:5kB ; respectively, while the
intrasublattice B–O–B superexchange interaction is ferromagnetic with its strength JBB ¼ 12:5kB : r 2002 Elsevier
Science B.V. All rights reserved.
.
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Nickel ferrite, NiFe2O4, is a N!eel ferromagnet having
inverse spinel structure [1]. Copper ferrite, CuFe2O4 is
also an inverse spinel with tetragonal structure that
shows a transition to cubic symmetry at high temperature [2]. Copper–nickel ferrites were ﬁrst studied by Van
Uitert [3], according to whom, these are completely
inverse spinels. There have been many studies on these
samples, for example, cation distribution, structure and
magnetic properties, etc. [4,5]. In this article, we present
.
Mossbauer
results of Ni0.5Cu0.5Fe2O4 with special
emphasis on superexchange interaction as a function
of the measuring temperature. Two sets of data, for
example, magnetic hyperﬁne ﬁeld and magnetic moment
can be used to determine the correct superexchange
integrals. However, the total spontaneous magnetic
moment near the Ne! el temperature cannot be correctly
determined under a high external magnetic ﬁeld due to
the induced magnetic moment. Thus, it would be
desirable to obtain two series of data unaﬀected by the
external magnetic ﬁeld. The magnetic hyperﬁne ﬁelds
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can be measured without the help of any external
.
magnetic ﬁeld by using Mossbauer
technique. To obtain
better-ﬁtted superexchange parameter to coincide with
the experimental results, we applied the N!eel theory of
ferromagnetism including intrasublattice superexchange
interactions [6].
The Ni0.5Cu0.5Fe2O4 sample was synthesized by the
conventional ceramic method. A mixture of the proper
proportions of high purity Fe2O3 (99.995%), CuO
(99.999%), and NiO (99.999%) were ground and
pressed into a pellet at 6000 N/cm2. The sample was
preheated at 9001C, once again reground and made into
pellets. The pellets were ﬁnally sintered at 11501C for 7 h
in air and then cooled at the rate of 1001C/h to room
temperature.
X-ray diﬀraction patterns of the samples were
obtained with a Cu Ka radiation. X-ray diﬀraction
patterns of Ni0.5Cu0.5Fe2O4 showed that the sample
has the cubic spinel of a single phase. The lattice
(
constant at room temperature is a0 ¼ 8:37070:005 A,
which was determined by using Nelson–Riley function
[7] and extrapolating to the backward diﬀraction
.
(y ¼ 901). The Mossbauer
spectra were recorded using
a conventional spectrometer of the electromechanical
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