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Abstract 

Recently, zinc oxide (ZnO) has attracted 
much attention within the scientific community 
as a future material. Zinc oxide is a material part 
of the family of transparent conductive oxides. 
The non-toxicity and abundance in the nature of 
its components make this an ideal candidate in 
many industrial manufacturing process including 
paints, cosmetics, pharmaceuticals, batteries, 
electrical equipments. With a wide bandgap of 
3.37 eV and a large exciton binding energy of 60 
meV, ZnO, like GaN, will be a potential 
candidate for blue and ultra-violet optical 
devices. Increase in conductivity and good 
optical characteristics have been observed when 
doping ZnO with a group III element up to a 
[Al]/[Zn]=3% atomic concentration. After an 
experimental study of the structural, optical and 
electrical properties of ZnO:Al based on 
nanoparticles we complete this study by a 
theoretical description of this properties and the 
effect of the doping percentage. Density 
functional theory (DFT) has been used to 
calculate optical spectra and electronic structure 
for this material.  We present in this work, in a 
first step the analysis of the electronic structure 
in detail by the interpretation of the band 
structure and the density of states.  

 
keywords: zinc oxide, electronic properties, 
optical properties, density functional theory. 
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Abstract  
In this work the contributions of 

electrochemical impedance spectroscopy 
techniques to investigate the mechanisms of 
antibody-antigen interactions was reported. The 
experimental procedure involves, the growth a 
self assembled monolayers of a thiol 
(cysteamine) carrying terminal amine groups on 
gold electrodes. Glutarardhede was used as a 
coupling reagent to attach avidin. The 
immobilization of the biotinynalated antibodies 
(anti-Human IgG) to subsequent modified gold 
electrode was achieved tacking advantage of the 
strong avidin-biotin bridge. The efficiency of 
this immobilization method was revealed by 
both permeation and impedimetric 
measurements. Then, response of antibody 
modified electrode to their specific antigens was 
investigated in the presence of BSA (bovine 
serum albumin) to avoid non-specific 
adsorption. A proposed electrical model was 
used to analyse the experimental resultants.   

 
keywords: Electrochemical impedance 
spectroscopy; Self-assembled layer, 
immunosensor. 
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Abstract 

Currently, the effect Speckle is a 
discipline in its own right. It is operated in 
different scientific fields. On the application, it 
has become a very powerful tool for 
characterizing and non-destructive.  

This technique allows to monitor and 
quantify in real time several parameters such as 
surface roughness, vibration, constraints, micro-
movements, the microstructure of surfaces, can 
be applied to both the objects and transparent 
diffusants, Solid or liquid. 

The development of flexible tools for 
capturing high-resolution images (CCD camera) 
coupled to computer systems, makes nowadays 
techniques speckle particularly important and 
interesting for industrial control. Using CCD 
camera allows the calculation and visualization 
of the troubled state of an object broadcasting in 
near real time.  

Our job is to monitor qualitatively and 
quantitatively the change in thickness extracted 
from the surface of the sample immersed 
aluminum salt water to 3.5%, salt water to 3.5% 
by adding the MgSO4 additive and salt water to 
3.5% by adding the addendum NaNO2, using a 
CCD camera connected to a monitor with a 
software image processing PRO-PLUS.  
 
keywords: Speckle, Non destructif control, 
aluminium, Interférométry, Traitment of image. 
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Abstract 
 Hysteretic behavior model of soft 

magnetic material usually used in electronic 
devices is necessary for numerical solution of 
Maxwell equation. In this study, a new dynamic 
hysteresis model is presented, based on the 
nonlinear dynamic system identification from 
measured data capabilities of fuzzy clustering 
algorithm. The developed model is based on a 
first Takagi-Sugeno model, which contains 
fuzzy rules for predicting the magnetic induction 
from applied magnetic field. The antecedent 
membership functions of these rules are 
obtained using a Gustafson-Kessel fuzzy 
approach used on a normalized gathered data 
from measured dynamic cycles on a C core 
transformer made of 0.33mm laminations of 
cold rolled SiFe and the consequent parameters 
are estimated by means of standard linear least 
squares methods. The number of fuzzy rules is 
optimized by some cluster validity measures like 
‘partition coefficient’ and ’classification 
entropy’. The clustering results from the GK 
approach show that it is not only very accurate 
but also provides its effectiveness and potential 
for dynamic magnetic hysteresis modeling. 
 
keywords: Cluster validity, Dynamic magnetic 
hysteresis, Gustafson-Kessel algorithm, Model 
identification.  
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Abstract  

Laser diodes emitting in the mid-wave 
infrared (MWIR) domain (3-5 µm) arouse a 
growing interest due to their potential 
applications especially for gas analysis by 
tunable diode laser absorption spectroscopy 
(TDLAS) suitable for environmental 
surveillance. Indeed, there exist many polluting 
gases and combustion products with strong 
absorption lines in the MWIR region such as 
CH4 (3.3 µm), HCHO (3.5 µm), HCl (3.5 µm), 
NO2 (3.9 µm and 4.5 µm), SO2 (4.0 µm), CO2 
(4.25 µm) and CO (4.6 µm). For TDLAS 
measurements, high performance laser structures 
operating at room temperature (RT) in 
continuous wave (CW) regime are required with 
single optical mode emission.  

Among the different laser diode 
technologies investigated such as interband or 
intraband cascade lasers and Sb-based lasers 
using type-I multiquantum well (MQW) or type-
II superlattices, dilute-nitride (dilute-N) MQW 
structures are very promising to reach high 
performance operation.               

In this communication, we report 
calculations performed on dilute-N "W" 
InAsN/GaSb/InAsN and "M" 
GaSb/InAsN/GaSb laser structures to be grown 
on InAs substrate. The active zone, designed to 

operate at around 3.3µm at RT, is composed of 
several "W" and "M" periods of InAs0.966N0.034 
/GaSb separated by AlGaAsSb spacer layers. 
The dispersion relations, the optical gain and the 
threshold current density including computation 
of non-radiative Auger recombination rate are 
calculated for the two kinds of structures and we 
compare performances achieved. For typical 
injected carrier concentration of 1.5x1018 cm-3 at 
300K, peak gain values of the order of 1000 cm-1 
are reached and a modal gain value equal to 70 
cm-1 can be expected. By evaluating reasonable 
optical losses, a threshold current density around 
500 A/cm2 is expected, showing that dilute-
nitride MQW structures could be considered for 
mid-infrared laser operation at room temperature 
and then suitable for gaz analysis with TDLAS 
system. 
 
keywords: Dilute nitride; k.p model, Mid-
infrared lasers; Optical gain,W lasers.  
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Abstract 

Incorporation of small amounts of 
catalytic metals (noble metals) in SnO2 thin 
films greatly improves the electrical response to 
reducing/oxidizing gases. It is also well known 
that film sensitivity strongly depends on 
microstructure. As microstructure can be 
manipulated by using different preparation 
methods or simply by modifying the synthesis 
parameters, it has to be very accurately 
determined. In this work an analysis of the 
microstructural properties evolution of a series 
of SnO2 thin films doped with small amounts of 
Pd or Pt is presented. Effect of doping on lattice 
parameter, crystallites size and films preferential 
orientation was investigated by using X-ray 
Diffraction (XRD). Atomic Force Microscopy 
(AFM) was used to estimate surface roughness 
and films porosity. The optical constants (n and 
k as a function of wavelength) of the films were 
obtained using spectroscopic ellipsometry in the 
UV-vis-NIR regions. A strong correlation has 
been found between metal concentration, optical 
and microstructural properties surface 
morphology. 
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Abstract 

The electrical and optical methods are 
among the most widely used techniques for 
characterizing materials. This article presents 
two techniques which are technology applied to 
the admittance of diodes based on silicon 
carbide and the optical absorption applied on a 
base material of SiC. The latter is known for its 
electrical properties (semi-conductor large gap, 
high thermal conductivity, breakdown field 
intensity, etc ...), making it a material that can 
operate in high temperatures, high power and 
high frequencies. 

The presence of traps near the band of 
majority carriers introduced into a diode, an 
additional conductance which depends on the 
measurement frequency, temperature and 
characteristics of the trap.  Experimental 
analysis of the conductance spectroscopy 
provides a simple trap. 

The absorption spectra obtained by the 
optical technique also allowed us to deduce the 
type of gap materials (direct or indirect), the 
energy of the band gap and the ionization energy 
of impurities. 

We describe here the two methods and 
we present the results obtained by these two 
techniques on samples made of silicon carbide 
(SiC). 

 
keywords: Silicon carbide, technique of the 
admittance, absorption coefficient, absorption 
spectrum. 
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Abstract  

We report a clear experimental evidence 
of a photo-induced effect in the organic-
inorganic hybrid quantum-well crystal 
C9H18NH3PbIBr.  This crystal has a perovskite-
type structure, in which   inorganic layers are 
linked by C9H18NH3 chains which play the role 
of barrier layers. We performed time-resolved 
measurements on of the dielectric function of the 
title material under ultra-violet optical excitation 
and found an enhancement of the intensity of the 
absorption excitonic peak upon the photo-
induced process. We also observe the 
appearance and increase of a new peak at high 
energy which is attributed to the existence of a 
new species (type) of a photolumiscence center, 
probably due to a photo-induced Pb3+. 
Moreover, it is shown that the photo-induced 
process is not cooperative, and that its 
subsequent photo-induced metastable state 
relaxes at higher temperatures through a 
thermally activated process, leading (alloowing) 
the system to recover its initial state.  

 
keywords: photoluminescence, photo-induced 
phenomena, relaxation of metastable states.  
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Abstract  

We report on temperature-dependent 
spectroscopic ellipsometry investigations on an 
organic-inorganic hybrid quantum-well structure 
consisting of perovskite-type of corner sharing 
PbI6 octahedra forming infinite 2D layers  The 
inorganic layers are linked by FC6H4C2H4NH3+   
which plays the role of barrier layers. We have 
performed temperature-dependence 
investigations of the optical properties using 
spectroscopic ellipsometry and found features of 
order-disorder phase transition, attributed to the 
free rotational degrees of ammonium molecules 
(or ions). This assignement was confirmed by 
heat capacity measurements which yields the 
entropy at the transition. On the other hand, the 
quantitative analysis of the ellipsometric spectra, 
based on a Lorentz model, clearly indicate the 
existence of a strong correlation between the 
structural transition and the optical data. In 
particular, an energy shift of the optical spectra 
with temperature is evidenced and discussed in 
connection with the volume change at the 
transition.   

 
keywords: photoluminescence, phase 
transitions, spectroscopic ellipsometry.  
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Abstract  
 

Recently, III-V nitrides MQW LEDs use 
the quaternary alloy AlInGaN, in both cubic and 
wurtzite phase, as the material for barrier layers. 
In fact, AlInGaN as a barrier material permit to 
control the band gap and lattice constant which 
improves the efficiency and especially the 
intensity of the LED. In this work, we report the 
band offset calculations in lattice-matched and 
pseudomorphically strained 
In

0.16
Ga

0.84
N/In

y
Al

z
Ga

1-y-z
N heterointerfaces with 

different indium and aluminium compositions 
(y+z<1). The results show that both conduction 
and valence band states are modified with 
varying In and Al contents in the barrier 
material. In fact, with increasing Al 
composition, a dramatic valence and conduction 
band energy blueshift is reported. Additionally, 
considering the quaternary alloy in the barrier, a 
type I line-up can be achieved for strained single 
quantum well In

0.16
Ga

0.84
N/In

y
Al

z
Ga

1-y-z
N. Using 

the later results, an analysis is made to 
investigate the effect of the barrier constituent 
compositions and the well width on the 
In

0.16
Ga

0.84
N/In

y
Al

z
Ga

1-y-z
N single quantum well 

interband transitions, in the aim to achieve light 
emissions sweeping the blue spectral domain. 
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Abstract  
 

Self-assembled InAs quantum dots 
(QDs) on GaAs (001) substrate were grown by 
molecular beam epitaxy (MBE) at a growth 
temperature of 490°C. Two different families of 
dots were observed in the atomic  force 
microscopy (AFM) image and ambiguously 
identified in the photoluminescence(PL) spectra. 
Temperature-dependent PL study was carried 
out in the 8–270K temperature range. The 
integrated-PL intensity behavior of the two QDs 
populations was fit with the help of a rate 
equations model. It is found that the evolutions 
of the integrated-PL intensity of the two QDs 
population were  governed by two regimes. The 
first one occurs in the 8–210K temperature range 
and reveals an unusual  enhancement of the 
integrated-PL intensity of the larger QDs 
(LQDs) class. This was attributed to the  carrier 
supplies from the smaller QDs (SQDs) class via 
the tunneling process.The second one occurs in 
the 210–270K temperature range and shows a 
common quench of the PL signals of the two 
QDs families, reflecting the same thermal escape 
mechanism of carriers. 

 
keywords: InAs QDs, Molecular beam epitaxy, 
Photoluminescence spectroscopy, AFM analysis, 
Bimodal distributions, Tunneling process. 
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Abstract  
In this work, we propose an optical 

setting for the accurate measurement of porous 
Glass and porous Silicon surface roughness. 
Samples of this study are made up of two 
groups, where all the samples are anodized in 
HF solution, for different anodization durations 
from 10 to 120 minutes. The second treatment 
consists of incorporating a metal (such as Al) 
into Glass or Silicon pores by a thermal 
diffusion at 660°C for 90 mn. 

The study consists of the measurement 
of the angular diffusion using a laser as 
excitation source and a photodiode detector that 
moves around the diffusion maximum by ± 30°. 
We have found that the broadening of the 
diffusion increases, and the amplitude decreases 
by increasing the anodization time. We have 
also found that the Al incorporation decreases 
the surface roughness compared to reference 
samples.    

 
keywords: Roughness, Diffusion, Anodization, 
Optical Measurement.  
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Abstract  
Optical soliton studies have recently 

attracted a lot of attention due to their potential 
applications in long distance communications. 
Solitons pulses are localized electromagnetic 
waves that propagate in nonlinear media with 
dispersion and/or diffraction without any change 
in shape or intensity. From a mathematical point 
of view, a solitary waves or solitons are exact 
propagative solutions of a certain class of 
nonlinear partial differential equations (e.g., 
Korteweg de-Vries equation, the nonlinear 
Schrödinger (NLS) equation, Sine-Gordon 
equation, etc.) The existence of soliton states 
implies perfect balance between nonlinearity and 
dispersion effects which usually requires 
specific conditions. It should be noted that 
nonlinear optics is the field, where all soliton 
features are exhibited to a great extent. 

In this work, we aim to find the various 
solitons solutions of some nonlinear equations 
that are in the of the higher-order nonlinear 
Schrödinger equations. It is to be noted that the 
considered models describe the propagation of 
femtosecond light pulses in optical fibers. 
Importantly, new analytical dark and bright 
soliton solutions expressed in terms of the model 
coefficients are found. These exact solutions are 
useful to understand the mechanism of the 
complicated nonlinear physical phenomena 
which are related to wave propagation in a 
higher-order nonlinear and dispersive 
Schrödinger system. 

 
keywords: soliton, nonlinear equations, 
nonlinearity effect, dispersion effect.  
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Abstract  

The potential curves and spectroscopic 
constants of the excited states of alkali-xenon 
diatomics NaXe are calculated using usual 
semilocal single valence electron 
pseudopotentials on alcali atoms ([Na+ ]-core 
pseudopotentials), semi local pseudopotentials 
replacing all the electrons of xenon ([Xe]-core 
pseudopotentials), and core polarization 
pseudopotentials on both centers. All states 
dissociating into Na (3s, 3p, 3d, 4s, 4p, 4d, 5p) 
are considered. The core-core interactions for 
Na+Xe are included using the accurate ab initio 
potentials of Dolg et al. The present results show 
that they couled be safely extended to a higher 
energy range. The electron –Xe pseudopotentials 
methodology also provides an efficient approach 
to theoretical spectroscopy of many electrons. 

 
keywords: core polarization, pseudopotentials, 
spectroscopic constants.  
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Abstract  

Modulation doped  
 GaAs/GaAs1−xNx/GaAs/GaAlAs: 
 (Si)-héterostructures with GaAs1−xNx quantum 
well and for different nitrogen compositions 
have been grown by molecular-beam epitaxy 
(MBE) and investigated by photoluminescence 
(PL) measurements 

We have found that at low temperature 
the PL spectra are essentially composed by two 
structures observed at 1.51 eV and 1.47 eV and 
which they are attributed respectively to the 
excitons transitions in GaAs layer and 
GaAs1−xNx /GaAs QW. The Band Anticrossing 
Model (BAC) has been adapted to confirm the 
nature of the transition in the GaAs1−xNx /GaAs 
QW. The band structure of δ doped GaAs1−xNx 
/GaAs/GaAlAs: (Si) QW has been studied 
theoretically by the finite differential method 
using the self consistent analysis to solve 
simultaneously the Schrödinger and Poisson 
equations in the Hartree approximation. We 
have found a good agreement between the 
photoluminescence measurements and the 
calculated energies transitions in the quantum 
well.    

 
keywords: GaAs1−xNx, Photoluminescence, 
Quantum Well, self-consistent Poisson- 
Schrödinger method. 
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Abstract  
InAs layers have been epitaxied on 

misoriented GaAs (001) substrates with angle of 
misorientation of 2° and 10° towards [111]A. 
Surface morphology of the InAs layers strongly 
depended on the substrate misorientation. The 
lowest root mean square (RMS) of the surface 
roughness was obtained for the layer epitaxied 
on the substrate miscut by 10°. Electrical and 
crystalline quality in those active layers was 
influenced by the substrate misorientation. No 
tilt angle between InAs layers and GaAs 
substrates was detected using high resolution x-
ray diffraction (HRXRD) for the several 
samples. 

 
keywords: InAs, MOVPE, GaAs substrate 
misoriontation, AFM, HRXRD  
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Abstract  

 
In this work, a new strategy for the 

detection of copper cations (II) in aquatic 
environment was proposed. Sensitivities 
membranes based on new Aso-calix[4]arene 
derivatives (C14 and C16) were deposit by Spin 
Coating technique on surface of different 
transducers: Si/SiO2 structures, gold electrodes 
and ISFETs. Several analysis methods were used 
in this study. Capacitive measurements, by 
determining the band plat potential variation as 
function of the copper concentration, were 
investigated. A nerstian response was obtained 
for C16 membrane. 

Spectroscopy impedance technique was 
used to analyze the gold electrodes. The analysis 
of the impedance spectra in terms of equivalent 
circuit of the gold/membrane/electrolyte 
interface was discussed. The dependence of 
circuit parameters with copper concentration 
was investigated. 

Finally, the ISFETs devices were 
characterized by individual ISFETmeter 
measuring the output voltage. The sentivity of 
sensors towards copper cations was studied. 

 
keywords: Calixarenes, gold electrode, sensors, 
transducers.  
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Abstract  

 
The colour of light emitted by the 

semiconductor material is determined by the 
width of the gap. In semiconductors of 
macroscopic sizes—bulk semiconductors—the 
gap width is a fixed parameter determined by the 
material’s identity. The situation changes, 
however, in the case of nanoscale semiconductor 
particles with sizes smaller than about 10 
nanometers. This size range corresponds to the 
regime of quantum confinement, for which the 
spatial extent of the electronic wave function is 
comparable with the dot size. As a result of 
these “geometrical” constraints, electrons “feel” 
the presence of the particle boundaries and 
respond to changes in particle size by adjusting 
their energy. This phenomenon is known as the 
quantum-size effect, and it plays a very 
important role in quantum dots. 

       The energy eigenvalues and 
eigenfunctions have been obtained for a 
spherical CdSe/ZnS quantum dot structure under 
effective-mass approximation. The electric 
transition dipole moment for electronic 
transition, and the nonlinear susceptibilities 
associated with intersubband transitions in the 
conduction band are theoretically calculated. We 
show that a size-dependent contribution to the 
energy gap is proportional to 1/a2 , where a is a 
radius of quantum dot, implying that the gap 
increases as the quantum dot size decreases . We 
also study the third-order susceptibilities of 
quadratic electro-optic effects as a function of 
radius. The properties of CdSe/ZnS quantum 
dots are important for the proposed 
optoelectronic applications of these 
nanostructures. 

 
keywords: Confinement, Hamiltonian, 
Intersubband, Optoelectronic, Quantum dot, 
Quantum effect, Size effect, Susceptibilities. 
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Abstract  
            Organic-inorganic perovskite compounds 
are well-known materials with interesting optical 
properties deriving from the confinement of 
inorganic layers. The title compound 
C9H19NH3PbI2Br2 is a new crystal wish belongs 
to this large family. In this work, we present X-
ray diffraction, photoluminescence and infrared 
spectroscopy studies of the title compound. 
C9H19NH3PbI2Br2 crystallize as an organic-
inorganic hybrid material in the hexagonal 
crystal system, space group P 21/a with a 
primitive unit cell of dimensions: a=8.385,  
b = 8.073, c = 36.062 Å, α=90°, β=105.82°, 
γ=90°, V=2348.56 Å3 and Z=2. An extremely 
strong yellow photoluminescence emission is 
observed at room temperature about 2.18 eV. It 
is due to free exitons recombinations within the 
PbIBr layers.       

                
keywords: Organic-inorganic perovskite, 
Photoluminescence, C9H19NH3PbI2Br2. 
 

 

 

 

 

 



IMMEA 2009 
2nd International Meeting on Materials for Electronic Applications 

May, 8-10 / 2009, El Mouradi Hotel, Hammamet, TUNISIA 
 

 

 
 

217

Study of a Novel Anthrylvinylbenzene-
type Thin Films for Opto-electronic 

Applications 
 

1MAHA BENZARTI-GHÉDIRA, 1RAFIK BEN 
CHAÂBANE*, and 1HAFEDH BEN OUADA 

2NEJM JABALLAH, 2ADEL CHAIEB, 2MUSTAPHA 
MEJDOUB 

 
 1Laboratoire de Physique et Chimie des Interfaces, 
Département de Physique, Faculté des Sciences de 
Monastir, Bd de l’environnement, 5019 Monastir, 

Tunisia  
2 Laboratoire des polymères et des Biopolymères, 
Département de Chimie, Faculté des Sciences de 

Monastir, 5019 Monastir, Tunisia 
Rafik.benchaabane@fsm.rnu.tn 

 
Abstract  

Two novel materials based on 
anthracene core structure, 1-(9-Anthrylvinyl)-4-
benzyloxybenzene (AVB), and 1,4-bis(9-
Anthrylvinyl)benzene (AV2B)  for blue emitting 
and organic thin film transistor applications 
were synthesized and characterized. 
Homogenous thin films based on anthracene 
derivates were elaborated using thermal 
evaporation under high vacuum. The 
introduction of an Anthrylvinylbenzene core and 
an Anthrylvinyl side group gave high thermal 
stability due to coplanar structure and limited 
intermolecular interactions. However, the 
introduction of a benzyloxy side group has 
shown an enhancement in the electrical 
conductivity of films resulting in high 
cristallinity properties of the films and attributed 
to a well interchaine charge transfer. Finally, the 
conduction mechanisms in thin films are 
discussed in terms of space charge limited 
current (SCLC) and correlated to the 
morphology of films. 

 
keywords: Anthracene, AFM, 
Photoluminescence, Space charge limited 
current (SCLC). 
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Abstract  

Our plasma actuator consists of two 
parallel wire electrodes at the surface of an 
insulating material. A Direct Current (DC) 
electrical discharge is applied between these 
electrodes. This actuator is comparable to a 
micro-electro-mechanical system that converts 
the electrical energy to a mechanical one. This 
process is ensured by the dynamic effect of the 
ionic wind created by the DC electrical corona 
discharge. We used two geometrical forms for 
the surface which are a flat plate and a cylinder. 

We have studied the stability of the 
corona discharge with different parameters such 
as the inter-electrode gap, the electrode length 
and the type of the insulating material. Also we 
study the effect of the surrounding conditions 
such as the humidity and the free air stream. 

We present the current- voltage 
characteristics for different cases and also we 
show the current density- electrical field curves. 
The discharge creates an ionic wind which is 
responsible for its dynamic effect. We give 
measurements of the ionic wind velocity that 
show the efficiency of our actuator. 

 
keywords: Actuator, Electrical Corona 
Discharge, Insulating Material, Ionic Wind. 
 
 
 
 
 
 
 
 
 
 
 
 



IMMEA 2009 
2nd International Meeting on Materials for Electronic Applications 

May, 8-10 / 2009, El Mouradi Hotel, Hammamet, TUNISIA 
 

 

 
 

218

Study of Electric Comportment of 
Barium Silicate (BaSiO3) for Utility 

like Humidity Sensor 
 

T.S.M. FERNANDES 1 and 3; M.A.S. SILVA 1 and 3; 
A.S.B. SOMBRA 1 and 3; M. M COSTA 4  

and C.C.SILVA 1, 2 and 3*  
 

(1) Physics Department, Federal University of Ceará 
- UFC, 60455-760 Fortaleza – CE – Brazil 

www.fisica.ufc.br 
*ccsilva@fisica.ufc.br  

(2) Physics Department (I3N), Campus Universitário 
de Santiago, Aveiro University, 3800-193 Aveiro, 

Portugal 
ccsilva@ua.pt 

(3) Telecommunications and Materials Science and 
Engineering Laboratory (LOCEM) 

(4) Physics Department, Federal University of Mato 
Grosso - UFMT, 78060-900 – Cuiabá – MT – Brazil 

www.fisica.ufmt.br 
 
Abstract  

The starting compound used for the 
preparation of BaSiO3 was BaCO3 and SiO2. 
The mixed powders were milling by 4 hours and 
calcined at 800 °C for 5 h in an alumina 
crucible. The pellets were sintered at 900 °C for 
4 h. Powder Xray diffraction (XRD) pattern of 
the samples was recorded to confirm the 
formation of a single phase solid solution and 
comportment this phase through the Rietveld 
analysis. The resistance and capacitance of all 
the samples in the frequency range 10 Hz–1 
KHz and 1 KHz-1 MHz respectively. The 
relative humidity (RH) range 56% have been 
measured at 30, 35, 40 and 45 °C. The dielectric 
study in function of frequency was made using 
the Modulus (M*) formalism and a distribution 
of relaxation times was observed. 

 
keywords: Humidity Sensor, Dielectric 
Measurement. 
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Abstract  

       In this work, we present the impact 
of island type in Single Electron Transistor 
(SET) using metallic, semiconductor or 
superconductor islands. From simulated Id-Vg 
characteristics we show the influence of states 
densities for metal, semiconductor and 
superconductor islands. Using SIMON 2.0 
simulator, we treat especially the case of discrete 
energy levels.  We note the effect of intrinsic 
parameters variations such as barrier thickness 
and well width. 

 
keywords: Coulomb blockade, discrete energy 
levels, density of states, Single Electron 
Transistor, superconductor.  
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Abstract  
The GaInAsSb/GaSb system has 

attracted a lot of scientific interest in the last few 
years, mainly because of its use in promising 
optoelectronic devices working at room 
temperature in the wavelength region 1.5-2.5 
µm, for a variety of applications including gas 
pollution monitoring, molecular absorption 
spectroscopy as well as sources and detectors for 
optical communications in the new generation of 
fibres. The aim of this work is to study the 
optical properties (band gap, absorption 
spectrum) and thermal conductivity of undoped 
and Te-doped GaInAsSb epitaxial layers throw 
the low temperature photoluminescence (PL) 
measurement and Photothermal Deflection 
Spectroscopy (PDS). These sample were grown 
by MBE on (100) GaSb substrate. The lattice-
mismatch was estimated from X-ray diffraction 
measurements 

The doping sample exhibits a 
broadening FWHM and a shift to higher 
energies, which is interpreted as due to a band-
filling effect. We discus these effect and their 
correlation to the free carrier density due to Te-
doping. Below the fundamental absorption edge 
an exponential absorption tail (Urbach’s rule) 
was observed which is tentatively ascribed to the 
effects of the random potential due to the alloy 
disorder.  

 
keywords: GaInAsSb, MBE, 
Photoluminescence, PDS, X-ray diffraction, 
absorption spectrum, band gap, thermal 
conductivity. 
 
 
 
 

 

Synthesis and characterization of the 
new positive electrode materials 

LiNixMnxCo1-2xO2 of the lithium ion 
batteries 

 
M. YAHYAA,B,C, A. ALMAGOUSSIA,  

A I. SAADOUNEB. J. ELAKASSOURIC
, P.A. TOROC 

a Equipe des Études des Matériaux 
Optoélectroniques, FST Gueliz Marrakech - 

Maroc 
b Equipe de Chimie des Matériaux et 

d’Environnement, FST Gueliz Marrakech - 
Maroc 

c Laboratoire des matériaux, Velencia, MADRID 
saadoune1@yahoo.fr 

 
Abstract  

New substituted phases LiMnxNixCo1-

2xO2 (x=0.1, 0.2 et 0.3) have been prepared at 
different temperatures.  The X-ray Diffraction 
and Resonance Paramagnetic electronic 
techniques were used to evidenced the materials 
purity and the cationic distribution within the 
structure. The morphology of the studied phases 
and their compositions were carried out by using 
TEM and SEM microscope coupled to EDAX. 
XRD analysis showed that pure LiMnxNixCo1-

2xO2 phases were obtained at relatively low 
temperatures (800 ºC) taking in account the 
synthesis conditions of the commercialized 
homologous phase LiCoO2.  Magnetic 
measurements confirmed the chemical formula 
and the cationic distribution. The ferromagnetic 
couplings are prevalent in the structure. The 
SEM pictures showed the existence of particles 
with 200 nm as size. The increase of the 
electronic conductivity with temperature was 
attributed to the hoping mechanism involving 
Ni2+ and Ni3+ ions. More details will be 
presented during the IMMEA meeting.  

 
keywords: Cathode, Combustion, Sol-Gel 
method, Electronic conductivity, Magnetic 
properties.  
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Abstract 
Interest in porous semiconductors has 

been continuously growing due of its possible 
applications in a variety of fields such as 
optoelectronics, photonics, and solars cells. 

The current- voltage characteristics of 
Au/porous GaAs/GaAs schottky barrier diodes 
were studied in the temperature range 100K –
300K. The porous GaAs layers was obtained by 
electrochemical etching of p-type GaAs in an 
aqueous HF electrolyte solution .The 
measurements have been done under dark 
conditions. The ideality factor, the zero bias 
barrier height, the flat-band barrier height, and 
the series resistance Rs were determined 
according to the thermionic emission theory 
mechanisms. The values of ideality factor (n) 
and zero-bias barrier height obtained from 
measurements were strongly temperature 
dependent. While the value of n decreases with 
increasing temperature, increases with 
increasing temperature. Such behaviours have 
been explained by existence of barrier height 
inhomogenity due to interfacial porous GaAs 
layer or interface states. therefore the corrected 
barrier height using the Richardson plot of 
modified saturation current I0 by taking into 
account quality factors n and the electron 
tunnelling factor (αχ1/2δ). However, the 
effective BH calculated from modified 
saturation current is decreased with increasing 
temperature according to literature and is a good 
agreement with negative temperature coefficient 
of the barrier height of Au/porous GaAs/GaAs 
.The series resistance is also estimated from the 
forward current–voltage characteristics of 
Au/porous GaAs/GaAs Schottky contacts using 
Cheung’s method and found that it is strongly 

dependent on temperature and also decreases 
with increase in temperature. 
 
keywords: porous GaAs, current-voltage 
characteristics, temperature-dependance, barrier 
height inhomogenity 
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Abstract  
In this paper, we present a study of 

photoluminescence (PL) circular polarization of 
AlInAs/AlGaAs quantum dot (QD) grown by 
molecular beam epitaxy. Specifically, we 
describe the effects of the excitation density and 
of the temperature on the photoluminescence 
circular polarization. We have found that the 
circular polarization degree depends on 
temperature. This behavior can be explained by 
the acoustic phonon process which is important 
in our self assembled QD’s. This importance 
originates from the existence of low energy tail 
of the continuum states associated to the wetting 
layer which is very close to QD’s states in the 
case of our QD’s.  

On the other hand, the study of the 
excitation density dependent circular 
polarization PL degree shows that the circular 
polarization degree increases for the sample of 
weak dot density (1010 cm-2 ) (sample A). 
However in the case of large dot density  
( 2.1011 cm-2 ) (sample B) the circular 
polarization degree is almost constant when the 
excitation density is varied from 0.116 W. cm-2  
to 9 W. cm-2 . This behavior can be explained by 
the existence of a strong coupling between the 
QD’s in the sample (B). In this case, the electron 
from the upper level can relax to an empty 
lower-lying in any of the QD’s of the cluster. As 
the polarization of the ground state is 
independent of the excitation density, the 
circular polarization degree remains constant 
while the excitation density is not high enough 
to fill a considerable part of the QD ground 
states. Whereas for the sample (A), the relatively 
weak number of the QD’s leads to the existence 
of the electrons occupying the excited states that 
cannot relax toward the ground states of the 
other QD. The electron transitions from the 

excited state to the ground state are blocked due 
to the Pauli principle. Therefore, the electrons in 
the excited states contribute to the radiative 
recombination; the PL circular polarization 
associated of the excited states is bigger than the 
one of the ground states due to Pauli blocking. 
Then, an increase of the excitation density leads 
to an increase of the circular polarization degree. 

 
keywords: Quantum dot, spin relaxation, 
circular polarization  
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Abstract 

In The areas of research on ion 
implantation in III-V compounds and of device 
application of implantation in these materials, 
the work on GaAs has exceeded that on all of 
other compounds and their alloys in the past. 
While there is increasing work in III-V 
compounds other than GaAs, the magnitude of 
GaAs effort probably still exceeds that in the 
other materials. This greater effort in 
implantation work in GaAs is mainly a result of 
the high electron mobility in this material and 
the availability of semi insulating substrate. 
These properties of GaAs make it very useful as 
material for microwave devices and high speed 
integrated circuits. The availability of GaAs has 
also, of course, been affected by the interest 
resulting from these properties of GaAs.  

Ion implantation doping of compound 
semiconductor differs in several ways from 
implantation doping of elemental semiconductor 
such as silicon. 

Many ion species have been studied 
after implantation into GaAs but the widely 
investigated N type dopants is silicon, however 
as it’s an amphoteric dopant the electrical 
activity increased normally with annealing time 
and temperature up to 900°C, then decreased 
showing that a compensating mechanism is 
taking place at temperature higher than 850°C.         
The Si- implanted GaAs become P type for 
longer annealing times at high temperatures.  

Computer simulation and analysis of our 
data; have established a thermodynamic model 
explaining the electrical properties of Si 
implanted GaAs. The results show that most of 
implanted Si atoms occupy lattice sites and are 
electrically active.  

The activation mechanism is shown to 
involve the breaking up of complex defects in 
the form of substitutional silicon with vacancies. 

The energy required for this process is about 0.5 
to 1.5 eV. 

 
keywords: Simulation, Ion implantation, 
modelling.  
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Abstract  

With the development of 
microelectronic and optoelectronic devices and 
consequent increasing need for miniaturisation, 
the integration of optical devices with different 
functions and properties on the same chip 
becomes highly desirable. Using intermixing 
techniques, which allows post-growth tuning of 
the emission wavelength and electronic states, 
active devices with different wavelengths can be 
fabricated on the same chip for monolithic 
integration. Ion implantation induced 
intermixing has recently been successfully used 
to tune the optical properties of self assembled 
quantum dots (QDs). 

In this work, intermixing of InAs/GaAs 
QDs using proton implantation at various doses 
(5×1010-1014 ion/cm2) followed by rapid thermal 
annealing is studied by photoluminescence (PL) 
and photoluminescence excitation (PLE) 
measurements. The band gap tuning limit of 130 
meV has been achieved for an implantation dose 
of 5×1013 ions/cm2 with preserving the three 
dimensional character of QDs. Moreover, a 
pronounced linewidth broadening have been 
occurred at low proton doses (5×1010 ions/cm2- 
5×1011 ions/cm2) indicating the coexistence of 
intermixed and non-intermixed QDs. This 
behaviour has been well confirmed by PLE 
measurements. Supported by Transport of Ions 
in Matter (TRIM) calculation, our results 
suggest that the intermixing process is affected 

by the inhomogeneous QD distribution and the 
number of defects created per dot.  

 
keywords: InAs/GaAs Quantum dots; 
Intermixing; Photoluminescence; proton 
implantation 
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Abstract  

Zoonotic Visceral Leishmaniasis is a 
severe disease affecting different mammalian 
species, including the human population. It is a 
dangerous emerging parasitic disease found in 
88 countries with a total of 200 million people at 
risk. It is caused by Leishmania protozoa and 
transmitted by the bite of phlebotomes. Canines 
are considered as the main urban reservoir for 
Leishmania spp. In some regions in the world, 
canine leishmaniasis caused by Leishmania 
infantum is high prevalent. Per consequence 
there is an increasing need of new kinds of 
diagnostic tools for disease survey in dog’s 
population. Biosensors, a combination of signal 
transducers and bio-components, are emerging 
as a crucial alternative for detection of 
pathogens. In this work, electrochemical 
impedance spectroscopy was used for canine 
leishmaniasis sero-diagnostic using Soluble 
Leishmania Antigens (SLA) as biological 
receptor. The biosensor is based on the 
immobilization of SLA onto functionalized gold 
electrode. Investigations were conducted by an 
electrochemical cell in phosphate buffer solution 
(PBS) containing a redox couple. The interaction 
of the immobilized SLA with leishmania 
specific antibody was measured with low limit 
detection and good reproducibility. It was found 
that SLA antigens retained their activity toward 
leishmaniasis sero-positives canine serums 
selected by IFIT (Immuno-Fluoresce Indirect 
Test).  

 

keywords: Canine leishmaniasis; 
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Abstract 

The pulsed laser deposition (PLD) of tin 
oxide (SnO2 ) thin films onto SiO2/Si and quartz 
substrates have been achieved by ablating poly-
SnO2 target with a KrF excimer laser at a laser 
fluence of ∼ 4 J/cm2. The microstructural and 
surface morphology of SnO2 films were 
characterized by x-ray diffraction, scanning 
electron microscopy, and atomic force 
microscopy.  The photoluminescence properties 
were investigated with SnO2 films deposited 
under different oxygen pressure (10 and 100 
mTorr) and with different thickness (different 
number of pulses). X-ray diffraction showed that 
the crystallinity of the grown thin films 
increased with increasing oxygen pressure. 
Films deposited at 10 mTorr present a rutile 
structure with a dense and smooth surface. A 
very high surface rugosity has been observed 
with films deposited at high oxygen. 
Photoluminescence (PL) measurement showed a 
strong correlation between the emission bands 
(position and intensity) and oxygen pressure, 
pulses number and thermal treatment. Films 
deposited under low oxygen pressure (10 mTorr) 
showed, after annealing, two emission bands at 
393 and 500nm. The intensity of 
photoluminescence peaks decreases with the 
increase of films thickness (pluses number). 
Films deposited at 100 mTorr showed only a 
green peak centered at 530 nm. 
 

keywords: tin oxide; pulsed laser deposition; 
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Abstract  
Laser infrared radiation, having a 

wavelength between ultraviolet and visible, has 
a number of highly interesting applications in 
biological imaging, surface chemistry, and high-
field condensed matter studies. Many materials 
have been the subject of investigation in the 
infrared. Interest has focused on wavelengths 
between (4, 20 mµ ) length required by the IR 
photodetectors and IR cameras but in recent 
years, the focus is increasingly on longer 
wavelengths required on space applications 
telecommunications, rapid detection and new 
opto-electronic devices. 

The interesting aspect of this work is the 
systematic study of the influence of correlated 
structural disorder on the transmission property 
and wavelenght of Dimer and Trimer Height 
Barrier Superlattices (DHBSL/THBSL). Ours 
system consists of a stack ultra fine layer of 
semiconductor which are alternated periodically, 
where the small gap material (GaAs) plays the 
well potential role, and the large gap material 
(AlGaAs) plays the barrier potential role. 

For the dimer structure, the electron will 
emit on 11.02µm wavelength corresponding to 
jump 182meV, while the trimer structure 
electron will emit on three wavelengths 
(38.19µm, and 66.21µm 104.52µm) respectively 
corresponding to jump (50meV, 30meV and 
20meV). 

We notice that this wavelength range 
matches to the range required by the infrared 
photodetectors (4 to 20µm), infrared cameras (8 
to 12µm), fluid detectors and biological 
molecules detectors (60 to 200 µm). 

We have observed from measurements 
of wavelength, that the introduction of correlated 
structural disorder by (Doublet, Triplet, 
Quadruplets, Quintuplets…) provides more 

wavelengths located above visible domain (far-
infrared, microwave). 

 
keywords: superlattices (SLs), correlated 
structural disorder, transmission coefficient, 
Laser infrared wavelength (IR) 
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Abstract 

        Atomic intermixing by ion 
implantation and subsequent thermal annealing 
has been successively used as a reproducible 
postgrowth process for selective band gap tuning 
of self-assembled nanostructures suggesting a 
potential application for the planar integration of 
multiple active/passive devices on a single chip.  

A controllable emission energy blueshift 
as large as 280 meV has been achieved for 
InAs/InP quantum sticks (QSs) using 
phosphorous-ion implantation in 50-nm-thick 
InGaAs sacrificial layer followed by rapid 
thermal annealing (RTA). The optimization of 
the post ion implantation annealing temperature 
is one of the key parameters allowing the 
investigation of the purely ion-implantation-
induced intermixing on the energy shift and the 
material quality.  

This work reports on the investigation of 
the excitation power density and temperature 
dependent photoluminescence properties of 
InAs/InP QSs as a function of RTA temperature. 
This study revealed that the integrity of the 
structure could be preserved after an annealing 
temperature up to 650°C for 120s. Using this 
post-ion implantation RTA the PL intensity was 
not sacrificed up to an ion dose of 5.10

13 
cm

-2 
at 

which the blue shift approached its maximum.  
 

keywords: quantum sticks, photoluminescence, 
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Abstract  

The report presents the results of the 
study of electronic defect structure in Tl2In2S3Se 
single crystals, which have potential 
optoelectronic applications in the visible range 
of the spectrum. In optoelectronic devices such 
as LEDs or lasers, defects may introduce non-
radiative recombination centers to lower the 
internal quantum efficiency or even render light 
generation impossible, depending on defect 
density.  

The photoluminescence spectra of 
Tl2In2S3Se crystals as a function of temperature 
(20-60 K) and excitation laser intensity (15-515 
mW cm-2) were studied. Two emission bands 
centered at 564 and 642 nm were observed. The 
variation of the spectra with excitation intensity 
and temperature suggest that the transitions 
between the donor and acceptor levels can be 
responsible for the observed emission bands. As 
the studied crystals were not intentionally doped, 
the donor and acceptor states are thought to 
originate from uncontrolled impurities or point 
defects, created during crystal growth.   

 
keywords: Photoluminescence, 
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Abstract  

Our plasma actuator consists of two 
parallel wire electrodes at the surface of an 
insulating material. A Direct Current (DC) 
electrical discharge is applied between these 
electrodes. This actuator is comparable to a 
micro-electro-mechanical system that converts 
the electrical energy to a mechanical one. This 
process is ensured by the dynamic effect of the 
ionic wind created by the DC electrical corona 
discharge. We used two geometrical forms for 
the surface which are a flat plate and a cylinder. 

We have studied the stability of the 
corona discharge with different parameters such 
as the inter-electrode gap, the electrode length 
and the type of the insulating material. Also we 
study the effect of the surrounding conditions 
such as the humidity and the free air stream. 

We present the current- voltage 
characteristics for different cases and also we 
show the current density- electrical field curves. 
The discharge creates an ionic wind which is 
responsible for its dynamic effect. We give 
measurements of the ionic wind velocity that 
show the efficiency of our actuator. 

 
keywords: Actuator, Electrical Corona 
Discharge, Insulating Material, Ionic Wind. 
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Abstract 

In the present work, we propose a new 
optical setting for the measurement of sessile 
drop contact angles and solid surface tensions. 
This technique is based on the reflection of the 
sessile drop image via two prisms, leading to a 
simultaneous record of two images: top and 
side views of the sessile drop.  

After image processing, we can access 
to accurate values of different parameters such 
as: sessile drop diameter, advancing and 
receding contact angles. This procedure can be 
applied to different liquids with known polar and 
nonpolar surfaces tension components.  

In order to determine the solid surface 
tensions, we have used Owens-Wendt, Good-
Van Oss and Neumann’s equation-of-state 
approaches, and then we have introduced the 
measured contact angles and the sessile drop 
diameter. We present the results obtained for 
different solid surfaces with different surface 
morphologies.  
 
keywords: Sessile drop, Contact angle, Surface 
tension, Image processing, Optical metrology 
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Abstract 

Growth of self assembled II-VI 
semiconductors quantum dots QDs are 
motivated by their potential use in the 
optoelectronic devices. This is because these 
types of QDs offer the unique possibility to 
being doped with a single magnetic ion. This 
system allows the control of the interaction 
between individual injected carriers and a single 
magnetic atom and could be of interest for future 
spintronics or quantum computing devices1. 

In the case of III-V semiconductors, 
under specific epitaxial growth conditions, a 
sharp transition from a layer-by-layer 2D growth 
to the formation of 3D islands is due to the 
combination of lattice-mismatched 
semiconductors. This Stranski-Krastanow (SK) 
growth mode allows the relaxation of highly 
strained 2D layers through the stress-free facets 
of 3D islands instead of generating misfit 
dislocations (MDs). For the II-VI systems, such 
as CdTe/ZnTe or CdSe/ZnSe, which can exhibit 
a mismatch as large as 6%, the 2D-3D transition 
is much less obvious; no clear 3D RHEED 
pattern has been reported during growth. 
However, a new process has been found to have 
a clear 2D-3D transition: it consists to cover the 
highly strained 2D CdTe or CdSe layers by thin 
films of amorphous Tellurium or Selenium, 
respectively at room temperature2–4. Then this 
amorphous layer is evaporated and a 3D 
RHEED pattern is observed. One possible 
interpretation to explain this experimental result 
is to consider that by exposing the layer to 
amorphous Te (Se), we create a Te(Se) rich 
surface with a larger surface energy. Indeed such 

parameter, namely the surface energies have to 
be considering also explaining the 2D-3D 
transition. Such idea is ascertained in the present 
work by calculating the CdTe surface energy as 
a function of Te coverage. In this paper, 
equilibrium model taking in consideration the 
dislocation formation energy and surface 
energies is presented. The surface energy of 
CdTe is calculated by performing ab-initio 
calculations based on density functional theory 
(DFT) and using the Vienna Ab-initio 
Simulation Package5–8 (VASP). Different 
reconstructions of the CdTe surface terminations 
are considered. The results allow us to discuss 
the origin of the formation of the QD’s in the 
CdTe/ZnTe growth systems. 
 
References: 
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Abstract 

This work consist to the investigation of 
the HfO2/Si interface properties by analysing 
submicron MOSFETs developed by using SON 
technology and the identification of traps 
responsible to the drain current fluctuations by 
RTS and Low Frequency (LF) techniques. We 
show that devices with small area (W×L = 
0.35 ~0.25µm2) shows random discrete 
fluctuations in the drain current. To determine 
traps located in the interface HfO2/Si we analyse 
RTS noise parameters (amplitude, high and low 
state durations, activation energy and the capture 
crosssection) as a function of bias voltage and 
temperature. From LF results, we show a strong 
correlation between the theory and experimental 
curves, confirming results predicted by the 
Hooge model which associates the 1/f noise to 
mobility fluctuations. This correlation was 
explained by the dynamic trapping/detrapping 
mechanism near the front gate oxide, for devices 
with large area (W×L = 10 ~10µm2). 
 
keywords: SON Technology, HfO2/Si interface, 
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Abstract 

In this work we present static I-V 
analysis performed on nanopixel devices 
containing Sinanocrystals embedded on SiOx 
(x=1,5). The nanopixel or PhotoSET 
(Photodetector based on Single Electron 
Transistor) was developed in the Sherbrooke 
University combining nanolithography and 
(RIE) process. 
I-V measurements on nanopixels devices with 
different active surface and nc-Si densities (a 
few number of nanocrystals) shows that the 
transport of charges through nc-Si was 
dominated by the Fowler-Nordheim mechanism. 
We show that for this new vertical device the 
tunnel barrier height decrease when we increase 
the oxide thickness  
(φtox=15nm 〈φtox=10nm 〈φtox=5nm). 
The values of barrier height determined in our 
case are ranging from 0,22 eV to 0,37 eV. These 
values were largely inferior to the habitual value 
of barrier for poly-Si/SiO2 (3,2 eV). We explain 
this decreasing in the barrier height by the 
influence of nc-Si that acts like traps levels and 
participate to the conduction process. 
 
keywords: Photonic detector, Single Electron 
Transistor, Si Nanocrystals, Fowler Nordheim. 
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Abstract 

The results of experimental investigation 
of the series-arrays of metaloxide 
superconducting SQUIDs with characteristic 
voltage I

C
R

N
=0.5-1 mV and incommensurate 

loop areas, so-called Superconducting Quantum 
Interference Filters (SQIFs), made on tilted 
bicrystal NdGaO

3 
(NGO) substrates [1,2] that 

are characterized by low losses in the microwave 
range are presented. Initially, SQIF was offered 
[3] for applications using the single standing 
peak on voltage-to-magnetic field response V(H) 
caused by the interference of the responses from 
different loop area SQUIDs. We have fabricated 
and studied the SQIF-structure in an operation 
regime when magnetic field to voltage transfer 
factor is determine by Fraunhofer dependence of 
critical current of Josephson junctions in the 
structure. In our array the magnetic field-voltage 
conversion factor is lower than for usual SQIF 
regime, but gives significant extension of 
dynamic range in comparison with single-loop 
SQUID, and provides good coupling with 
external signal due to large inductance loop. 
Spread in parameters of Josephson junctions 
plays the decisive role in such operation regime. 
However, this leads to a lowing of total gain, but 
allows employing non-resonant signal coupling 
providing large operation frequency band.  
 

keywords: SQIF, microwave amplification, 
tilted bicrystal substrates. 
  
1. I.V. Borisenko, I.M. Kotelyanski, P. V. 
Komissinski, A.V. Shadrin, G. A. Ovsyannikov IEEE 
Tr. On Appl. Superconductivity, v.15, N2, p.165-168, 
2005.  
2. A. V. Shadrin,1,a_ K. Y. Constantinian,1 G. 
A. Ovsyannikov,1 S. V. Shitov,1 I. I. 
Soloviev,V. K. Kornev,2 and J. Mygind Appl. 
Phys.Lett. 93, 262503 (2008).  
3. J. Oppenländer, T. Träuble, Ch. Häussler, and 
N. Schopohl, IEEE Trans. Appl. Supercond. 11, 
1271 (2001).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IMMEA 2009 
2nd International Meeting on Materials for Electronic Applications 

May, 8-10 / 2009, El Mouradi Hotel, Hammamet, TUNISIA 
 

 

 
 

232

Alloy composition and optoelectronic 
properties of Cd1-xZnxTe and  

Cd1-xMnxTe by pseudo-potential 
calculations 

 
S. MNASRI, S. ABDI-BEN NASRALLAH, N. SFINA 

and M. SAID 
 

Unité de Recherche de Physique des Solides, 
Département de Physique, 

Faculté des Sciences de Monastir, 5019 Monastir, 
Tunisia 

sana_fsm@yahoo.fr 
samiaabdi@myway.com 

sfina_fsm@yahoo.fr 
moncef_said@yahoo.fr 

 
Abstract 

   The class of semiconductors 
characterized by the random substitution of the 
cations by magnetic ions is that of the semi-
magnetic semiconductors (DMS). In this type of 
material, the two systems of electrons and 
magnetic ions strongly interact between them. 
They are very attractive for their very large field 
of application due to the unique optoelectronic 
and magnetic properties. Therefore, an accurate 
knowledge of the optical properties is of 
considerable interest. This paper is devoted to 
the investigation of Cd1-xMnxTe optoelectronic 
properties; a comparison with the Cd1-xZnxTe 
ones is presented. To this end, we have 
calculated the electronic band parameters for the 
two systems using the empirical pseudopotential 
method under the virtual crystal approximation. 
The energy gaps, dielectric constants and their 
composition dependence in zinc-blende Cd1-

xZnxTe and Cd1-xMnxTe over the entire 
composition range (x from 0 to 1) have been 
investigated. The calculation of the elastic 
constants C11, C12 and C44 as well as the carrier 
density of Cd1-xZnxTe and Cd1-xMnxTe alloys 
have been performed. Theoretical expressions 
which describe the compositional dependence of 
these properties are given. Comparisons with the 
available experimental data reveal a roughly 
better agreement with respect to previous 
calculations. Besides this, our calculations show 
that with the introduction of only a few percent 
of Mn into CdTe (0≤x≤0.04), we can take 
advantage both of optoelectronic and 

exceptional magnetic properties offered by the 
magnetic diluted semiconductor Cd1-xMnxTe. 
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Abstract 
 

Over the past few years, Y2O3 doped 
lanthanide ions based nanostructured materials 
have drawn much interest for their high potential 
of becoming a new class of luminescent 
materials, with a wide range of application in an 
active laser material, flat panel display 
applications and optoelectronics integrated 
circuits. Recent progresses in scientific 
technologies on structured materials by CVD 
process at low coast have received great 
attention. In this paper we present the growth of 
neodymium-doped Y2O3 thin films prepared on 
Si (100) substrate by liquid source process 
deposited by MOCVD assisted pyrosol. The 
films were grown with 2.5,10, 25 and 33at % 
doped-concentration at 440 0C on atmospheric 
pressure aerosol. Thicknesses of our films were 
obtained at 200- 300 nm. The effects of post-
annealing temperature and the Neodymium 
concentration on the structural and 
photoluminescence proprieties of the thin films 
have been investigated. Electron probe 
microanalysis measurements (EPMA) have 
shown the composition of the elements in the 
films. XRD patterns investigation have revealed 
that the crystallinity of the films was promoted 
by increasing the annealing temperature and 
therefore the cubic phase Ia3 was obtained at 
1000 0C. At the same temperature, the strong 
photoluminescence spectrum was obtained at  
2.5 at% Nd3+ doped-concentration. For higher 
neodymium doped concentrations, quenching 
phenomena was observed. The ellipsometry 

measurements have revealed that with increasing 
annealing temperature, the thicknesses of the 
films decreases and the refractive index (n) 
increases. 
 
keywords: Optoelectronics integrated circuits, 
APCVD liquid source, thin films, 
Photoluminescence 
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Abstract 

Solids using lasers as an amplifying 
solid form monocrystalline or glass. 
Monocrystalline solids allow for easy 
interpretation of the different spectroscopic 
processes brought into play to get the émissin 
laser. They must be congruent melting 
compound for single and transparent throughout 
the spectral range where we want to generate the 
laser radiation. Fluoride-based rare earth suffer 
from their high sensitivity to oxygen which 
makes their synthesis to the state 
monocrystalline very delicate. 
We are interested in systems composed of MF-
TRF3 where M is an alkali metal (Li, Na, K) and 
TR is a rare earth (yttrium in particular). LiYF4 
compounds and KY3F10 systems LiF-KF-YF3 
and YF3 were drafted in monocrystalline form 
by drawing techniques Czochralski and 
Bridgman. In paravant, it is essential to purify 
the starting materials by a fluorisation réaction 
using the ammonium hydrogen NH4HF2 
followed by a pyrolyse to dissociate the gas 
Ammonia ammonium fluoride.  
During the draw by the Czochralski technique, a 
final purification is necessary for using a 
continuous flow of highly purified argon. The 
Bridgman technique is carried out Under static 
argon atmosphere U.  
Monocristaux from the latter have better optical 
quality than those obtained by drawing 
Czochralski. Their doping with trivalent ions of 
rare earths (Erbium and Thulium in particular) in 
low concentration conferred fluorescence 
properties especially in near infrared.  
A spectroscopic study of absorption and 
fluorescence was performed on both compounds 
and KY3F10 simply LiYF4 doped with ions 
Er3+  and Tm3+. This has provided the energy 
diagrams of Stark sub-level of the 2s +1 Lj 
multiplets of the two ions. 
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Abstract 

 
Thermal properties of nanometric 

coating are investigated by photopyroelectric 
technique (PPE) with new theoretical model of 
1, 2, 3 layers. Hence, a specific design of 
pyroelectric sensor based on PVDF thin film 
of 25µm-thick is developed. The best 
coincidence between theoretical and 
experimental amplitude and phase of 
photopyroelectric signal determinates thermal 
conductivity and diffusivity of nanometric 
coating.  
 
keywords: PPE technique, thermal conductivity, 
thermal diffusivity; PVDF sensor. 
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Abstract 

The investigation of optoelectronic 
properties of zincblende InPxSb1-x, 
semiconducting alloys by pseudopotential 
calculations is studied. The scheme uses the 
local empirical pseudopotential method, which 
involves the disorder effect into the virtual 
crystal approximation by introducing an 
effective potential disorder. Various quantities 
for the alloy of interest are calculated. The 
obtained results show a reasonable agreement 
with the available experimental data. Special 
attention has also been given to the 
compositional dependence of these studied 
quantities. 

 
keywords: Electronic structure, 
Pseudopotential, Virtual crystal approximation, 
Zincblende 
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Abstract 

 In recent years, conducting polymers 
combined with magnetic nanoparticles have 
been paid more attention due to their potential 
applications in microelectronics, microsystems, 
optical sensors and photoelectronic chemistry. 
The strong avidin–biotin affinity is used to stack 
up successive monomolecular layers of 
horseradish peroxidase on gold electrodes. In 
this work we present a two innovative way to 
immobilize a horseradish peroxidase (HRP) for 
the detection of hydrogen peroxide (H2O2). The 
first sensor was based on a magnetic monolayer 
of magnetic particles coated with streptavidin 
enable with biotin for deposition of Horseradish 
peroxidase conjugated streptavidin, formed on a 
gold electrode after application of a magnetic 
field. The second sensor was based on same 
magnetic particles with HRP entrapment during 
electrochemical deposition of polypyrrole. The 
cyclic voltammetry and amperometry techniques 
were used to monitor biosensor building-up 
process. In order to evaluate the sensitivity and 
the selectivity of our biosensor, different 
concentrations of H2O2 were injected separately 
on the modified electrode. 
 
keywords: Magnetic particles coated with 
streptavidin; Polypyrrole; Horseradish 
peroxidase; Biosensor. 
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Abstract 
 Iron (III) chloride tetraphenylphorphyrin 
(FeTPPCl) thin films are prepared on quartz and 
glass substrates at room temperature by thermal 
evaporation technique. The X-ray diffraction 
showed the amorphous nature for the as-
deposited films and the annealed films at 423K 
in air for 2h, whereas the powder has the 
tetragonal form with lattice constants of a = 
13.53 A° and c = 9.82 A° The optical properties 
of FeTPPCl films are investigated using a 
spectrophotometric measurement of 
transmittance and reflectance at normal 
incidence of light in the wavelength range 190-
2500 nm for the as-deposited and the annealed 
films. Absorption spectra of the films showed B, 
N and C absorption bands in the UV region 
followed by a Q band in the visible region. The 
onset optical gap is determined from the analysis 
of the absorption coefficient values and found to 
be 1.55 eV. The dispersion of the refractive 
index, n, is discussed in terms of Cauchy 
relation and the single oscillator model. The 
polarizability, the dispersion parameters, the 
ratio of free carrier concentration to the free 
carrier effective mass and plasma wavelength 
are also estimated.  
 
keywords: optical properties; FeTPPCl thin 
films. 
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Abstract 
New substituted phases LiMnxNixCo1-

2xO2 (x=0.1, 0.2 et 0.3) have been prepared at 
different temperatures.  The X-ray Diffraction 
and Resonance Paramagnetic electronic 
techniques were used to evidenced the materials 
purity and the cationic distribution within the 
structure. The morphology of the studied phases 
and their compositions were carried out by using 
TEM and SEM microscope coupled to EDAX. 
XRD analysis showed that pure LiMnxNixCo1-

2xO2 phases were obtained at relatively low 
temperatures (800 ºC) taking in account the 
synthesis conditions of the commercialized 
homologous phase LiCoO2.  Magnetic 
measurements confirmed the chemical formula 
and the cationic distribution. The ferromagnetic 
couplings are prevalent in the structure. The 
SEM pictures showed the existence of particles 
with 200 nm as size. The increase of the 
electronic conductivity with temperature was 
attributed to the hoping mechanism involving 
Ni2+ and Ni3+ ions. More details will be 
presented during the IMMEA meeting.  

 
keywords: Cathode, Combustion, Sol-Gel 
method, Electronic conductivity, Magnetic 
properties.  
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Abstract  

The large family of the lead- iodide-
based crystals has been attracting much 
attention, since these materials showed a number 
of fascinating characteristics, such as bright 
electroluminescence and outstanding 
scintillation which are very interesting for 
potential applications in novel optoelectronic 
devices. In this work we report on structural (X-
Ray diffraction) and optical 
(photoluminescence) studies of a new member 
of the family of PbI based crystals.  

The title compound, 
[(CH3(CH2)7NH3)2]PbI3, crystallizes as an 
organic-inorganic hybrid material in the 
hexagonal crystal system, space group P6/m, 
with a primitive unit cell of dimensions: a = 
8.797; b = 8.797, c = 8.226 Å and β = 120° and 
Z = 2. As such, the structure consists of chains 
of iodoplumbate octahedra. In one inorganic 
chain, each Pb atom is octahedrally coordinated 
by six iodide ions and exhibits triangular face 
sharing with two adjacent PbI6 octahedra. The 
organic cations interact by N-H...I hydrogen 
bonds with inorganic chains and by Van der 
Waals interactions with adjacent organic cations.  

The optical properties of the grown 
crystals were investigated using 
photoluminescence spectroscopy measurements. 
A strong blue-green photoluminescence 
emission is observed at room temperature 
around 2.384 eV. It is due to free excitons 
recombinations within the PbI layers. Moreover, 

we have measured the photoluminescence 
spectra of this compound at various 
temperatures. The optical properties are 
discussed and compared with reported data. 

 
keywords: Excitonic transition, One 
dimensional organic-inorganic materials, 
Photoluminescence. 
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Résumé:  
La synthèse de nouveaux matériaux par 

implantation ionique a permis  en technologie 
des semi-conducteurs la réalisation de 
composants plus rapides opérant dans le 
domaine des hyperfréquences ou à des 
températures élevées et en électronique de 
puissance. Cependant le bombardement ionique 
génère des défauts, crée du désordre pouvant 
aller jusqu'à l’effondrement du réseau et 
l’amorphisation d’une cible cristalline. L’état 
d’endommagement du matériau post 
implantation est un paramètre important dans 
l’activation électrique des dopants lors du 
processus de recuit thermique et déterminant 
pour la qualité des composants réalisés.  

L’objectif de cette étude est la 
détermination d’un critère microscopique de la  
transition de phase ordre–désordre sous 
sollicitation dynamique (bombardement ionique) 
dans le cas des matériaux IV-IV à base de 
silicium (SiGe, SiC). Notre approche repose sur 
un traitement statistique des collisions 
quantiques dans l’hypothèse d’une transition du 
2eme ordre au sens de Landau. La 
thermodynamique à l’équilibre n’étant pas 
applicable à ces systèmes forcés pour lesquels le 
milieu extérieur apporte un flux constant 
d’énergie. La méthodologie adoptée comprend 
les étapes suivantes : 

- la construction d’une fonction 
d’énergie libre dans le cadre de l’approximation 
de champ moyen et  pour simplifier 
l’approximation de Bragg-Williams est  
introduite.  

- la construction d’un modèle cinétique 
dont les états stationnaires hors irradiation 
coïncident avec les états d’équilibre déduits du 
modèle thermodynamique, les effets 
d’irradiation sont incorporés à ce modèle en 
ajoutant une fréquence de saut balistique. 

- la construction d’un modèle 
stochastique à partir d’une équation pilote type 
équation de Fokker-Planck pour prendre en 
compte les effets de taille de la sollicitation 
(taille de la cascade). 

Le critère de stabilité étant la phase 
amorphe, nous présentons  et discutons les 
variations d’un potentiel thermodynamique 
décrivant cette transition en fonction du 
paramètre d’ordre de Landau dans le cas des 
composés SiGe et SiC pour différentes valeurs 
du nombre d’atomes déplacés caractérisant la 
densité de la cascade. L’effet de la température 
d’implantation sur l’évolution de ce potentiel est 
également discuté. 
Mots clés: Implantation ionique, semi-
conducteurs, théorie de Landau, transition de 
phase. 
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Résumé: 

 
Des travaux antérieurs, dans leurs études 

sur les capacités, ont montré que la variation de 
la capacité de tels dispositifs en fonction de la 
tension de grille est contrôlée par l'existence des 
joints de grains parallèles à l'interface 
oxyde/polysilicium et par leur position relative à 
cette interface. Il était des lors intéressant de 
rechercher quelles influences peuvent avoir de 
tels joints des grains sur les caractéristiques 
électriques des transistors en couches minces 
(TCM) utilisant un film polycristallin. 

Il s'agit donc de l'étude de la 
modélisation et de l'analyse de la condition dans 
les transistors à enrichissement fabriqués à partir 
du silicium polycristallin à petits grains, en 
relation avec les propriétés électriques de la 
structure granulaire, le dopage et l'épaisseur de 
leur couche active. Les caractéristiques de 
condition entre source et drain d'un transistor de 
film polycristallin dépendent principalement des 
joints de grains perpendiculaires aux lignes de 
courant. La qualité électrique des joints de 
grains et leur densité dans la couche sont 
déterminées non seulement par les conditions de 
dépôt mais aussi par les recuits thermiques. De 
tels recuits sont appliqués pour la stabilisation 
des couches déposées polycristallines ou pour la 
cristalline des dépôts amorphes. 
Mots clés: Dépôt à Vapeur Chimique, 
Polysilicium, Simulation électrique. 
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Résumé : 

Ce travail est axé sur la modélisation 
des propriétés optiques et sur l’étude 
ellipsometrique du semiconducteur In6S7 
(Hexaindium Heptasulfide) en vue de son 
utilisation dans une cellule photovoltaïque 
multi spectrale. En se basant sur un calcul ab 
initio de la structure électronique et des 
propriétés optiques du composé 
semiconducteur  nous avons calculé les 
coefficients ellipsometriques dans le cas de 
système formé par : 
1-Semiconducteur massif homogène.  

2-Semiconducteur couche mince 
homogène déposée sur un substrat de verre.  

3-Semiconducteur massif avec des 
inclusions d’air. 
4-Semiconducteur couche mince avec des 
inclusions d’air déposée sur un substrat de 
verre. 

, semiconducteur, 7S6In :Mots clé 
ellipsometrie, théorie des milieux effectifs. 
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Abstract 
 This work aims at investigating the 
UV/Vis spectra of three biscoumarin dyes by 
using ab-initio quantum chemical approaches. 
Our purpose is the quantitative determination of 
the energy of the main absorption peaks, 
especially the longest wavelength of maximum 
absorption λmax. The absorption wavelengths 
were calculated using time dependent theory 
density functional theory (TDDFT) and the 
solvent effect on geometry and spectra has been 
taken into account using the polarized 
continuum model (PCM). Also, this work aims 
at defining an optimal theoretical scheme for 
computing the absorption energies associated to 
the excited states. Electronic excited states of the 
three biscoumarin dyes have been determined 
using B3LYP hybrid functional with numerous 
basis sets. The calculations shows that using 
TD-B3LYP/6-311G(d,p)approach, experimental 
absorption spectra have been better reproduced. 
It has been concluded that the lowest singlet 
excited state (S1) is mainly derived from 
HOMO-LUMO (π....>π*) electron transition. 
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Abstract:  

 
This work is the study of electrical 

and optical properties of zinc oxide layers. 
These samples are produced by sputtering 
and thermal oxidation of zinc layers 
obtained by vacuum evaporation on glass 
and alumina substrates. Oxidations are 
carried out at temperatures between 420°C 
and 450°C for periods ranging from one to 
four hours. The layers of zinc oxide 
deposited by sputtering on a glass substrate 
and having a thickness of at least 240nm and 
those prepared by thermal oxidation at 
450°C for 2 hours of Zn layers on alumina 
substrate, have comparable qualities, are 
homogeneous and their grain sizes are about 
30nm to 60nm.  

The Arrhenius curves 
))(10( 3 KTfLogR =  are linear, 

characterizing the semi-conducting 
behaviour of layers. The adsorption and 
desorption of oxygen are carried out at 
different temperatures ranging from ambient 
to 350°C. The variations caused by these 
interactions on the electrical resistance of 
the layers are important and depend on 
temperature. The results reveal temperature 
areas where the sensitivity to oxygen is 
maximal. These areas define the conditions 
that would favour the detection of gaseous 
oxygen reducers. The complete regeneration 
of the layers after isothermal adsorption and 
desorption is obtained by temperature 
programmed desorption.  
keywords: adsorption, grains, layers, 
semiconductor, sensor, ZnO, 
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Abstract 
 BGaAs epitaxial layers have been grown 

by metalorganic vapor phase epitaxy (MOVPE) 
on (100) GaAs substrates misoriented 1° 
towards [110]. For growth temperature of 580 
°C, we have studied the boron composition in 
the epilayers and their growth mode as a 
function of diborane flow-rate, using double X 
ray diffraction (DDX) and photoluminescence 
spectroscopy. We have observed that when 
increasing the diborane flow rate, the boron 
composition increases significantly up to 4 %. 
11 K the photoluminescence (PL) energy peak 
emission of BxGa1-xAs epilayers is around 1.29 
eV. A small increased PL energy when 
increasing the boron composition has been 
observed. This effect is due to the small bowing 
of the band gap with the boron composition 
variation. These experimental results show that 
boron incorporation does not cause a great 
modification on the band structure in BxGa1-xAs 
alloys compared with the pure GaAs. 

 
Keywords: BGaAs, DDX, MOVPE, PL 
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Abstract 
 

TiO2 is by far the most broadly used 
photo-catalysts thanks to its wide availability, 
modest cost, and low level toxicity for humans. 
However, TiO2 displayed two drawbacks; on the 
one hand the high gap energy (Eg ≈ 3.2 eV) 
require UV irradiation to be active for 
phtodegradation process, and on the other hand 
exhibited a low rate of electron transfer to 
oxygen and a high rate of recombination 
between excited electron/hole pairs giving rise 
to a low quantum yield rate and also a limited 
photooxidation rate. This two features rule out 
the possible  use of sunlight as an energy source 
for the photoreaction. In this work, Li and/ or Y 
doped nanoparticles of titanium dioxide were 
prepared using the sol–gel method. The ensuing 
material was characterized by 
thermogravimetric-differential thermal analysis 
(TG-DTA), X-ray diffraction (XRD) and X-ray 
photoelectron spectroscopy (XPS) analysis. the 
XPS analysis revealed that Li and Y were 
mainly accumulated on the xtreme surface of the 
particles. Moreover co-doping TiO2 with Y and 
Li bring about thorough homogenize distribution 
of the dopants within the surface. DRX study 
pointed out that the importance of the 
calcinations temperature in the phase proportion 
within TiO2. The lower the calcinations 
temperature the higher is the level of anatase 
phase. Luminescence investigation revealed a 
red-shift in the absorbance spectra along with a 
long lived luminescence emission in the 
millisecond time range, peaking at 724 nm. 

The photocatalytic activity of the 
prepared samples using sunlight revealed that 
doping TiO2 with Li greatly enhanced the 
photocatalytic efficiency of TiO2.  The 
conversion profile is dependent on the structure 
of the organic compound tested. After 7h 
exposure, it attained about 95, 94, 91, 67 and 
55% for benzoic acid, Toluidine, chlorophenol, 
2-naphthol and phenol respectively.  


