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Abstract

The structural and optical properties of Co ion-implanted GaN

SADP results did not show any peaks associated with second phase
�
00–900 C annealed-samples. From XPS results, it could be

agnetic clusters. The PL spectra obtained at 10K display a

rs in the layers.
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Ion implantation; Magnetic semiconductor

ide bandgap semiconductor GaN have very
eceived great interest as promising host material
ng DMS since its Curie temperature (TcÞ higher
m temperature is predicted by theoretical studies
hough Mn-doped GaN is the most intensively
ed depending on the theoretical studies, the GaN
oped with other transition elements such as Co,
Ni may also offer suitable properties. Very
we have reported the magnetic properties of Co
nted GaN as a function of annealing temperature
is study, we report on additional experimental
bout structural and optical properties of the

e conducted the experiments about structural and
characterizations with the samples used for
measurements. High-resolution X-ray diffraction
), high-resolution transmission electron micro-
EM), selective area diffraction pattern (SADP),
y photoelectron spectroscopy (XPS) using Mg Ka

source ðhn ¼ 1253:6 eVÞ were employed for
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ere investigated by various measurements. HRXRD, TEM, and

mation. XPS depth measurements showed the metallic Co 2p core

explained that magnetic property of our films originated from Co

clear intensity modulation, indicating that the optical interference

www.elsevier.com/locate/jmmm
structural characterization. Magnetization measurements
were carried out using a superconducting quantum
interference device (SQUID) magnetometer system. In all
the magnetization measurements, the magnetic field was
applied parallel to the sample plane. Optical properties
were analyzed by photoluminescence (PL). PL measure-
ments were carried out with a 325-nm continuous-wave
He–Cd laser as the optical excitation source. For the low-
temperature PL measurements, the films were cooled in a
cryostat with a He recycled displex cooling system.
We had investigated the magnetic characterization of Co

ion-implanted GaN samples as a function of annealing
temperature [3]. The magnetization curves at 5K of
samples showed clear ferromagnetic behavior. But at room
temperature, the ferromagnetic hysteresis of samples seems
to have disappeared within the resolution of the measure-
ments. Also in zero-field-cooled (ZFC) and field-cooled
(FC) magnetization measurements, we have observed a
cusp in the ZFC magnetization curve and a clear
irreversibility of the two different conditions for the
samples at 700–900 �C. This ZFC and FC curve as well
as magnetization curve of sample are characteristic of a
superparamagnetic system.
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