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ABSTRACT
In recent years there has been considerable interest in the structures, energies and thermodynamics of
{GaN)y clusters and it is the subject of many experimental and theoretical studies because of their
fundamental importance in chemical and physical process. All calculation of this study is carried out
by Gaussian 98. Geometry optimization for (GaN), nanocluster are be fulfilled at B3ILYP, BILYP
and LSDA levels of theory with LANL2DZ basis set. Calculated are accomplished at 298 K. The
structures, energetic and thermodynamic properties and vibrational spectra will be discussed.
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INTRODUCTION

Recent progress in the synthesis and
characterization of one-dimensional
nanostructures has been driven by the need
to understand the novel physical properties
of one-dimensional nanoscale matertals, and
their potential application in constructing
nanoscale electronic and optoelectronic
devices [1]. Group III-V semiconductors are
promising materials because of the potential
applications in optical communications and
full colour displays. GaN is a wide and
direct band-gap semiconductor, which
exhibits less thermal quenching and stronger
RE emission at room temperature [2]. The
wide-band-gap semiconductor GaN s
currently of great interest for development of
optoelectronic devices at blue and near-
ultraviolet wavelengths as well as high-
temperature and -frequency electronics, such
as violet light emitting diedes (LEDs). The
one-dimensional ~ GaN semtconductor
nanostructures are electronic  confines
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systems ideal for fundamental studies of
their physical properties and for the
fabrications of new  optoelectronic
nanodevices [3]. Over a past decade,
different high performance devices systems
with nitride material have been concentrated
for intense research [4-6]. These materials
represent wide band gaps in the ultraviolet
(UV) and visible (VIS) range, te. Eg (eV)
=6.2 (AIN), 3.4 (GaN) and 1.9 (InN) [7].
Current GaN-based device technologies
include light-emitting diodes (LEDs), laser
diodes and UV detectors on the photonic
side and microwave power and ultra-high
power switches on the electronics side [8].
The applications for GaN-based devices
include displays and data storage, solar-blind
UV detectors, new sensor technologies,
wireless communications, solid-state
lighting and high power microwave
generation for radar [9]. In order to growth
of GaN and relative semiconductors
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1
Vibliational spectra
FreqUency and IR intensities of (GaN)
nanosemlconductor cluster are calculated
w1th B3LYP BILYP and LSDA methods
using LANL2DZ basis sets and IR spectrum
of thlS nanocluster shown in fig. 4, 5, 6 for
B3LYP BILYP and LSDA methods of
density  functional theory  (DFT),
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Fig. 3. Different levels of theory as a function of energy (scf) in kcal/mol.
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respectively. As can be seen the nlaximum
intensity in B3LYP levels ofﬂ heory 15 at
frequencies of 486.812 cm w:th \160 736
intensities, for BILYP is at frequenmes of
485.494 cm with 162.834 mtensmes and
for LSDA Ievels of theory is at frequencies
of 49257 cm” with 139. 749 intensities.
LSDA method has largest blue shift tn
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comparison of B3LYP and B

ILYP levels of  theory.
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Fig. 4. IR specirum of (GaN), sysiem obtained from B3LYP/LANL2DZ methods.
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Fig. 5. IR spectrum of (GaN), system obtained from B1LYP/L ANL2DZ methods.
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Fig. 6. IR spectrum of (GaN), system obtained from LSDA/LANL2DZ methods.
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