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Abstract

Transition metal (TM= Mn, Fe, and Co) doped In

ARTICLE
ly prepared by means of sol–gel process onto SiO2=
at 600�C in oxygen atmosphere. Room temperatu

and this result clearly indicates that the In2�xTMx

n to magnetic device but also for physical basic stud
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istory of diluted magnetic semiconductor

arted in the late 1960s aiming at realization

nctionality by combining electrical transport

etism. In spite of numerous studies carried out

e of DMS, application field that DMS is put to

se is no more than one part extremely [1]. The

on that hampers application may be a low

nsition temperature of DMS materials [2–5].

practical point of view, it is indispensable to

. Indium oxide is a wide-band-gap (energy gap

eV) n-type semiconductor, which behaves as

tor in its stoichiometric form ðIn2O3Þ: There
many studies on doping effects for trivalent In

2O3 by di- or tetra-valent foreign ions to obtain

ectrical conductivity in optically transparent

[6,7]. This work examines doping effects to

l site of In2O3 and devoted to an experimental

ion of the possibility to improve the perfor-

diluted magnetic semiconductors. The mod-

induced by doping the n-type semiconductors

oxide with transition metal (TM= Mn, Fe,

n the structural and magnetic properties were
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e-based diluted magnetic
r thin films
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MxO3ð0:0pxp1:0Þ nanostructure thin films have been

Sið1 0 0Þ; Corning 7059 glass and MgOð1 0 0Þ substrates
re magnetic hysteresis curve showed an ferromagnetic

O3 thin films are advantageous not only for practical

ies on electro-magnetic properties of In2�xTMxO3 films.

PRESS
rocess

examined for In2�xTMxO3 molar fractions ranging from

x ¼ 0:0 to 1.0. Pure and modified indium oxide

nanostructured thin films have been successfully pre-

pared by means of sol–gel process that allows to obtain

long-time stable stock solutions, starting from inexpen-

sive metal salts. In2�xTMxO3 films were deposited by

spin coating at 4000 rpm for 30 s onto SiO2=Sið1 0 0Þ;
Corning 7059 glass and MgOð1 0 0Þ substrates annealed
at 600�C in oxygen atmosphere. Crystallographic

structures were examined by the thin film X-ray

diffractometer employing symmetric ðy22yÞ and rocking
ðoÞ scans. The XRD patterns of In2�xTMxO3 thin films

formed on the thermally oxidized Si and glass substrates

show that the films feature a cubic bixbyite structure

with a0 ¼ 1:0117 nm; the orientation of the (2 2 2)

crystal plane was predominant and the films on

MgO(1 0 0) substrate showed a rocking curve full-wide

at half-maximum of 0:86� and found a ‘‘cube-to-

cube’’ orientation relationship; MgOð0 0 1Þjj
In2�xTMxO3ð0 0 1Þ; MgO½1 0 0�jjIn2�xTMxO3½1 0 0�:
Rutherford backscattering spectroscopy (RBS) analysis

using 2 MeV H2þ ion was employed for the thin film

crystallinity and composition. The simulation of the

experimental data result in the composition which is the

same as the nominal composition with 1500 (A film

thickness. The results of the analysis of the films by

d.
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