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Abstract
Zn1x57FexO (x ¼ 0:01; 0.02, 0.03) compounds were fabricated using the solid-state reaction method. In order to
.
determine the magnetic behavior and ionic state of the doped transition metal (57Fe) in ZnO, we carried out Mossbauer
.
measurements at various temperatures ranging from 13 to 295 K. Mossbauer
spectra for Zn0.9757Fe0.03O at 13 K have
shown the ferromagnetic phase (sextet) and paramagnetic phase (doublet), but the only paramagnetic phase (doublet) is
seen at 295 K. The hysteresis loop below 77 K for Zn0.9757Fe0.03O indicated the coexistence of ferromagnetic and
paramagnetic phases.
r 2004 Elsevier B.V. All rights reserved.
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1. Introduction
For use of spintronic materials, many researchers have studied the diluted magnetic semiconductors (DMS), in which transition metal atoms are
introduced into the lattice, thus inserting local
magnetic moments into the lattice. It is known that
doping of transition metal in ZnO leads to new
interesting properties [1,2]. Among them, II–VI
semiconductors have an advantage, where concentration of charge and spin can be controlled
independently by changing the concentrations
of dopant elements injecting carriers and the

transition metal element (Mn, Co, Fe, etc.),
respectively [3–5]. Recently, since several calculations have suggested the possibility of room
temperature ferromagnetism in ZnO-based DMS,
the transition-metal-doped ZnO has drawn much
attention [6].
In this paper, we studied the magnetic properties
of Fe-doped ZnO with varying Fe concentration.
In order to determine the magnetic behavior and
ion state of the doped transition metal (57Fe) in
.
ZnO, we carried out Mossbauer
measurements.

2. Experiment
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Polycrystalline Zn1x57FexO (x ¼ 0:01; 0.02,
0.03) compounds were fabricated using the
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