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Abstract
The diluted magnetic semiconductor Zn1x57FexO (x ¼ 0.01, 0.02, 0.03) compounds were prepared by the solid-state reaction method.
The crystal structure of Zn0:97 57 Fe0:03 O at room temperature is determined to be a hexagonal structure of P63mc with lattice constants
a0 ¼ 3.252 Å and c0 ¼ 5.205 Å by Rietveld reﬁnement. The Bragg factors RB and RF were determined as 3.23% and 2.81%. From the
inverse susceptibility versus T curve, the paramagnetic Curie temperature is found to be 2.7 K and effective moment is found to be
4.01 mB, thereby suggesting that the exchange interactions between Fe ions are ferromagnetic. Mössbauer spectra of Zn0:97 57 Fe0:03 O have
been taken at various temperatures ranging from 4.2 to 295 K. Mössbauer spectrum for Zn0:97 57 Fe0:03 O at 4.2 K has shown ferromagnetic
phase (sextet), and the spectra were ﬁtted based on a random distribution model of Fe ions.
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1. Introduction

2. Experimental

Transition-metal-doped diluted magnetic semiconductors (DMS) have been studied by many researchers for use
as spintronic materials. Among them, II–VI semiconductors have an advantage of independently controlled charge
and spin concentrations by changing the concentrations of
dopant elements injecting carriers and the transition-metal
element (Mn, Co, Fe, etc.) [1–3]. Recently, since several
calculations have suggested possibility of room temperature ferromagnetism in ZnO-based DMS, the transitionmetal-doped ZnO has drawn much attention [4]. It is
known that the doping of transition metal in ZnO leads to
new interesting properties [5,6].
In this paper, we have studied the magnetic properties of
Fe-doped ZnO by the solid-reaction method. Both the
magnetic behavior and ion state of the doped transition
metal (57Fe) in ZnO were determind by Mössbauer
spectroscopy.

Fe-doped ZnO-based DMS compounds were fabricated
using the solid-state reaction method. High purity ZnO
(99.99%) and 57Fe oxide (Enrichment: 95.50%) powder
were mixed thoroughly and annealed in Ar atmosphere at
1200 1C for 6 h. The crystal structures of the samples were
determined by X-ray diffraction pattern analysis using the
Rietveld method. Magnetic properties were characterized
by using a vibrating sample magnetometer (VSM) and
SQUID. Microscopic interaction mechanism of Fe ions in
ZnO was studied with the Mössbauer spectroscopy. The
Mössbauer spectra were measured from 4.2 to 295 K, while
the spectra were analyzed using a least-squares ﬁtting
computer program.
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3. Results and discussion
Fig. 1 shows the X-ray diffraction patterns of Fe-doped
ZnO samples at room temperature. X-ray diffraction patterns did not indicate any other patterns with
Fe cluster or phase separation. With Rietveld reﬁnement
using FULLPROF, the crystal structure of Zn1x57FexO

