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Abstract

The X-ray diffraction patterns of the Zn0.98–xFe0.02Mgx

peaks for xp0:1; whereas clear MgO peaks x ¼ 0:2: All t
the hexagonal (P63mc) lattice of ZnO. The hysteres

e of both a paramagnetic and a ferromagnetic pha

ws semiconductor behavior over 220K.
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d magnetic semiconductor (DMS) [1] is
with charge and spin degrees of freedom
dated into single matter resulting in
g magneto-optical, magneto-electronic
s [2,3]. Localized d electrons of the
metal ions strongly couple with the

sp carriers of the host semiconductors.
exchange interaction induces interesting

-optical and magneto-electrical proper-
ZnO-based DMS is a possible candidate
e a ferromagnetic semiconductor with
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¼ 0; 0.05, 0.1, 0.2) powders showed no detectable MgO

eaks for the X-ray diffraction patterns of xp0:1 samples

is curve at 77K for the Zn0.88Mg0.1Fe0.02O indicated the

ses. The temperature dependence of magneto-resistance
.ossbauer

both a high TC above 300K and a large
magnetization [3,4]. It is known that doping of
the transition metal elements in ZnO leads to new
interesting properties.

The electronic band structure concept is of great
importance for understanding physical and che-
mical properties of magnetic semiconductor. The
energy structure of unoccupied electronic states is
of particular interest as these states are very
sensitive to the local bonding environment, such
as the number of valence electrons, their spin
configuration and the coordination number of the
structural unit cell. For wide band gap semicon-
ductors, addition of impurities often induced
dramatic changes in their electrical and magnetic
properties [5,6], which is important for their
applications. Wide range solubility of Mg in the

d.
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