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Germany 

 

 

Abstract 
 Multiferroic BiFeO3 attracts more interest 
due to its outstanding properties which are 
suitable for many industrial applications. It is the 
only known monolithic material that could exhibit 
simultaneously ferroelectricity and magnetism at 
room temperature. Furthermore, the literature 
survey has shown difficulties to get a saturated 
ferroelectric hysteresis loop at room temperature 
prevented by high leakage current purportedly 
due to existence of Fe2+. An alternative way for 
improving electrical resistivity and the related 
ferroelectric and magnetic properties of BiFeO3 
was found by doping with appropriate elements. 
The present study aims at investigating the effects 
of lanthanide manganites additions on the 
structure, dielectric and polarization properties of 
bismuth ferrites thin films. The results of Raman 
Scattering studies show a remarkable lines 
broadening similar to those observed in RMnO3, 
attributed to Jahn-Teller distortion accompanied 
with orthorhombic structural change. The 
orthorhombic distortion, ferroelectric and 
magnetic properties showed a critical behavior at 
GdMnO3 doped polycrystalline BiFeO3. 
 
Keywords : ferroelectric, magnetic properties, 
BiFeO3 and Raman. 
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Abstract 
 Pb2KNb5O15 (PKN) thin films were 
elaborated by PLD technique on MgO coated 
LaSr0.5Co0.5O3 (LSCO/MgO) and SrTiO3 (STO) 
substrates. Experimental conditions are checked 
to determine the optimal c-orientation of the 
films. 
 A good epitaxial result was obtained on 
LSCO/MgO substrate while the quality of the 
crystallised film is better on STO substrate. 
Dielectric measurements show the existence of 
structural phase transition with a Curie 
temperature of about 510 °C. The influence of 
low dimensionality on the structural and electrical 
properties has been deduced from P-E hysteresis 
loop. 
 
Keywords : Pb2KNb5O15 (PKN), Pulsed Laser 
Deposition (PLD) and Dielectric measurements. 
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Abstract 

 We present a first principles calculations 
of the second-order optical response functions as 
well as the dielectric function for ABO3 (A = K, 
Li, Ba; B=Ti, Ta, Nb) and A5B6C7 (A = Sb; B = 
S, Se; C = I, Br) ferroelectrics. Specially, we 
evaluate the dielectric function є(ω)= є1(ω)-iє2(ω) 
and the second harmonic generation response 
coefficient χ(2)(-2ω, ω, ω) over a large frequency 
range. The electronic linear electro-optic 
susceptibility χ(2)(-ω, ω, 0) is also evaluated below 
band gap. These results are based on the series of 
self-consistent LDA calculations within DFT. 
Self-energy corrections are included at the level 
of the scissors approximation, which corrects for 
the underestimation of the LDA band gap and 
produces a change in the velocity matrix 
elements. The analytical expression for the 
second-order response functions are free of the 
unphysically divergent terms of zero frequency 
that have previously plagued such calculation 
results for χ(2)(-ω, ω, 0) are in agreement with 
same experiment below the band gap and those 
for χ(2)(-2ω, ω, ω) are compared with 
experimental data where available. Finally, we 
discuss the effect of a scissors correction on the 
electro-optical coefficients and nonlinear optical 
susceptibilities for some ABO3 and A5B6C7. 
 
Keywords : Ab-initio, ferroelectrics, nonlinearity 
and optical susceptibility. 
 
 
 
 
 
 

Influence of Mn doping on 
electromechanical properties of PZN-

12%PT single crystal 
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Abstract 
 Solid solution of Pb(Zn1/3Nb2/3)O3 (PZN) 
and PbTiO3 (PT) were investigated extensively 
for more than twenty years as a promising crystal 
materiel due to their excellent electromechanical 
properties. Recently, tetragonal PZN-12%PT 
single crystals attract more attention because of 
their high Curie temperature TC (~190 °C) and no 
ferroelectric phase transition before TC 
expanding the usage temperature greatly. 
However this composition is limited by the 
presence of an instability of the domain structure 
for thin sample which influences electrome-
chanical properties, reducing then their potential 
for high power applications and resonant based 
transducers. Many researches display that doping 
simple or complex perovskites with acceptors 
cations such as Mn2+, Fe2+ and Co3+ enhance the 
mechanical and electrical quality factors. In this 
context we study the influence of Mn doping on 
electromechanical properties of PZN-12%PT 
single crystal. Dielectric measurements under dc-
field shows that Mn doping influences the cubic-
tetragonal phase transition behavior. Using 
resonance method, the full electromechanical 
tensor of Mn doped PZN-12%PT in its tetragonal 
single domain state 1T and some coefficients of 
electromechanical tensor in multidomain state 2T 
were obtained. Mn doping has a significant 
influence on the shear mode (15) 
electromechanical properties and increases the 
mechanical quality factor. Finally, Mn doping 
stabilizes single domain state 1T down to a 
thickness of 200 µm instead of 300 µm as 
observed in non-doped PZN-12%PT. 
Keywords : omain tructure, lectromechanical 
properties,manganese, PZN-PT single crystal. 
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Abstract 

 In this work, we studied the behaviour of 
complex permittivity with molecular anisotropies 
included. Considering that the ellipsoid 
representing polarizable molecules may have any 
orientation with respect to the applied field, we 
obtained expressions for the real and imaginary 
parts of the permittivity as a function of the 
angular frequency and form factors. A shift in 
frequency is observed for maximum of the 
imaginary permittivity with respect to the natural 
angular frequencies of resonance that depends on 
the form factors. Also we adopted nonlinear 
oscillator model to analyze electronic transitions 
in ferroelectrics in order to derive general 
properties of harmonic generation to all orders. In 
particular, we obtain Kramers-Kronig relations 
and some rules referred to all momenta of the 
susceptibility and Miller’s rules to all orders. 
 
Keywords : Argand diagram, ferroelectrics, first 
principle and optical response. 
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constructions by e-beam irradiations 
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Abstract 
 
LiNbO3 and LiTaO3 crystals are the most 
important materials widely used in integrated 
and non linear optics. Recently we showed, 
the local quasi-point e-beam irradiations of 
Y-cuts in LiTaO3 can allow periodic domain 
structure fabrications near the crystal surface. 
Here we report about comparative 
investigation of switching conditions in these 
materials by Y-cut e-beam irradiations. We 
report also about investigation of influence of 
various distributions of quasi-point irradiation 
areas in the Y-cuts on quality of periodic 
domain configurations receiving by that. The 
both type of Y sample sides were irradiated in 
a scanning electron microscope at 25 kV. For 
the electron beam drawing and irradiation 
dose controls, the NanoMaker program was 
used. Domain structures drawn by an electron 
beam were investigated by optical 
microscopy after etching and before the 
etching by low e-beam energy mode in the 
SEM.  
In result of the investigations the conditions 
to optimize the spatial homogeneity of planar 
domain gratings on Y-cut have been found. 
The domain gratings with different micro-
scale space periodicity have been constructed 
in both type crystals.   
Keywords: LiNbO3, LiTaO3, periodic 
domain grating, e-beam irradiations, Y-cut 
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Abstract 

 The ferroelectric sodium niobate solid 
solutions (SS) of the LixNa1-xTaуNb1-уO3 series are 
distinguished by a unique combination of 
properties that are not encountered in other solid 
solutions of perovskite structure. The paper 
presents results of the studies of electric and 
elastic    characteristics    of    ferroelectric   
LixNa1-xTa0.1Nb0.9O3 (x = 0 – 0.16) solid solutions 
as functions of concentration and comparative 
data on elastic properties obtained by acoustic and 
contact techniques. Original results of acoustic 
measurements of elastic modules, Poisson’s 
coefficient and Debye’s temperature are reported. 
The values of the modulus of elasticity obtained 
by contact techniques on an SZM “Nano Scan” 
instrument are well consistent with the acoustic 
data. Elastic properties to the distortions of 
structural transformations at changing the 
concentration. Overall, the observed anomalies of 
elastic properties at changing the concentration 
match with the anomalies of various electrical 
characteristics. The studies have been supported 
by grants 09-03-00141, 09-03-00189 and 09-03-
90401 of the RFBR. 
 
Keywords : Dielectric properties, Elastic 
properties, Ferroelectrics and Sodium niobate. 
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Abstract 
 Ba1-xSrxTiO3 (BST) is a continuous solid 
solution between BaTiO3 and SrTiO3, over the 
whole composition range. The Curie temperature 
(TC) of this system increases with the 
concentration of Sr in the BaTiO3 lattice, and then 
can be tailored with different Ba/Sr molar ratios 
to obtain a desired TC. As barium is substituted 
for strontium, the paraelectric/ferroelectric 
transition temperature increases, reaching the 
room temperature at about x = 0.4. The 
measurement  of  the  complex permittivity,  ε* = 
ε'-iε", in the microwave frequency range, can be 
made using the small perturbation theory. In this 
method, the resonance frequency and the quality 
factor of a cavity, with and without a sample, can 
be used to calculate the complex dielectric 
permittivity of the material. We measure the shift 
in the resonant frequency of the cavity, ∆f, caused 
by the insertion of the sample inside the cavity, 
which can be related to the real part of the 
complex permittivity, ε', and the change in the 
inverse of the quality factor of the cavity, ∆(1/Q), 
which can be related with the imaginary part, ε". 
In this work we present the results of dielectric 
permittivity for  the  system  Ba1-xSrxTiO3,  with  
0 ≤ x ≤ 1, at 2.7 GHz, and we correlate them with 
the low frequency complex permittivity. 
Keywords : BST, microwaves, permittivity. 
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Abstract 
 The high-resistively PbO-Bi2O3 electret 
systems with Pb2+ and Bi3+ cations are of interest, 
because the 6s2 lone pair (LP) electrons of these 
elements cause asymmetric oxygen coordination, 
often resulting in acentric or even polar crystal 
structures. The aim of our work is to describe the 
behaviour of dielectric parameters of 
polycrystalline PbO, Pb3O4 and Bi6Pb2O11 as a 
function of temperature and frequency and the 
possibility of using the LP concept for a better 
understanding of the dielectric and photodielectric 
properties of these materials. Prominent 
dispersion of dielectric parameters at frequencies 
80…2⋅103 Hz points out on the intensive 
polarisation processes proceeding in low 
frequency range. The investigation posses some 
anomallies near the low and high temperature 
phase transitions in researched oxide system. The 
photoelectret state formation is also discussed. It 
was concluded that the probable influence of the 
LP on dielectric properties takes place. A new 
approach of the problem consists in the 
introduction of core-shell interaction for such 
cations as Pb2+ and Bi3+. This approach is 
sufficient for the molecular design of new electret 
materials and for better understanding of electro-
active materials on a molecular scale. 
 
Keywords : Dielectric parameters, electret, lone 
pair electrons and photodielectric properties. 
 
 
 
 
 
 
 
 

Time dependent Ginzburg Landau 
simulations in low dimensional 

ferroelectric systems: on the influence 
of thermodynamical boundary 

conditions 
 

L. BAUDRY 
 

Institut d'Electronique de Microélectronique et de 
Nanotechnologie, Département Hyperfréquences et 
Semiconducteurs, UMR CNRS 8520, Université des 
Sciences et Technologie de Lille, Avenue Poincaré, 
B.P. 69, 59652 Villeneuve d'Ascq Cedex - France 

 
laurent.baudry@iemn.univ-lille1.fr 

 
 
Abstract 
 The properties of bulk ferroelectric 
materials are usually described by the use of the 
Ginzburg Landau Devonshire theory of phase 
transitions, in this context the material is 
considered like an infinite system. For thin films 
and ultra-thin films, this assumption vanishes and 
the question of boundary conditions is of 
fundamental importance. On one side, the 
electrostatic boundary conditions are well known 
because given by the electromagnetism theory, on 
the other side, the thermodynamical boundary 
conditions can be of different kinds due to the 
phenomenological nature of phase transition 
theory. This latter consideration led to some 
important evolutions of the polarization boundary 
conditions during the last four decades in order to 
describe the size effect in ferroelectrics. We have 
investigated the influence the boundary 
conditions on the thermodynamical switching 
process which is a basic phenomena from the 
viewpoint of understanding polarization reversal 
in nanoferroelectrics. The value of the electric 
field at the surface and in its vicinity is found to 
strongly depend both, on the symmetry breaking 
at the surface through the coefficient of a linear 
polarization term, and on the classical surface 
effect through the extrapolation length parameter, 
in the surface energy expansion. Consequences on 
the switching kinetic will be discussed by the 
analysis of time evolution of the polarization 
profiles. 
 
Keywords : Ferroelectric thin films, size effects 
and Ginzburg-Landau. 
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Abstract 
 

CaCu3Ti4O12 (CCTO) is a material with 
giant dielectric constant, presenting good stability 
over a wide temperature and frequency ranges. 
The preparation method and doping has a great 
influence on the microstructure and dielectric 
properties of this material. In this work the 
samples were prepared starting from CuO, TiO2, 
CaCO3 and GeO2 in appropriate amounts to 
obtain CaCu3Ti4-xGexO12 (x≤0.1). The samples 
were studied by X-ray diffraction (XRD), 
scanning electron microscopy (SEM) and 
impedance spectroscopy. X-ray diffraction shows 
the presence of nanocristals. Grains and grain 
boundaries compositions have been determined 
by scanning electron microscopy with energy 
dispersive X-ray spectrometry mapping. 
Impedance spectroscopy measurements in the 
frequency range from75 kHz to 30 MHz, and 
temperature from 250 to 325 K, have been 
performed. The data were analysed using the 
Cole-Cole model of dielectric relaxation. 
 
Keywords: CCTO, high dielectric constant, 
dielectric relaxation, Cole-Cole model. 
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Abstract 

 We explore the new family of 
ferroelectric    compounds    of    TTB    type    
Pb2(1-x)K1+xGdxNb5O15 (PGKN) with 0 ≤ x ≤ 1. We 
report the growth, structural, dielectric and 
Raman   scattering   characterization   for   x = 0 , 
0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1. The 
evolution of lattice parameters as a function of x 
is presented and demonstrates the symmetry 
changes for x = 0.3 and x = 0.7. These changes 
were confirmed by Raman spectroscopy. A strong 
dependence of dielectric permittivity with Gd 
concentration was observed. Temperature 
dependence of dielectric permittivity, X-ray 
diffraction and Raman spectra shows different 
phase transitions in PGKN compounds. A phase 
diagram is presented as function of x. 
 
Keywords : ferroelectric, ceramics, Raman 
spectroscopy and dielectric permittivity. 
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Abstract 
 Glass ceramics are polycrystalline materials 
produced by the controlled crystallization of glass and 
are composed of randomly oriented crystals with some 
residual glass with no voids or porosity. They are truly 
engineered materials; capable of a wide range of 
microstructure and properties. They combine the ease 
of fabrication of a glass with the generic properties e.g. 
high strength; stiffness etc. of a ceramic. 
 Ferroelectric (PbSr)TiO3 perovskite solid 
solution phase has been crystallized in borosilicate 
glass matrix with suitable heat treatment schedule. 
Lanthanum oxide (La2O3) is a donar dopant for lead 
strontium titanate and can make it semi conducting. 
Dispersion of semi conducting perovskite phase in 
insulating glassy matrix in glass ceramic samples may 
lead to the formation of space charge polarization 
around crystal glass interface, leading to high value of 
effective dielectric constant. Therefore, with the aim of 
developing glass ceramics with high dielectric 
constant, glasses in the system [(PbxSr1-x)O.TiO2]-
[2SiO2.B2O3]-[K2O]-[BaO] (1≤ x≤0.5) with La2O3 
addition have been prepared by melt and quenched 
method. XRD patterns show that perovskite PbTiO3 or 
(PbSr)TiO3 (P) is the major crystalline phase in these 
glass ceramics. The structure of major crystalline 
phase is tetragonal similar to PbTiO3. The axial ratio 
c/a systematically decreases with increasing strontium 
content similar to lead strontium titanate solid solution 
ceramics. The dielectric behavior of the glass ceramic 
samples prepared by heat treatment of their parent 
glasses. All the glass ceramic samples show a broad 
Curie peak in their εr

 vs. T plots. The D Vs T plots also 
show a relaxation peak with shift to high temperature 
with increasing frequency. The dielectric behavior of 
these glass ceramic samples is attributed to space 
charge polarization associated with ferroelectric to 
paraelectric transition similar to relaxor like materials. 
It is observed that the dielectric constant of these glass 
ceramics is high (of the order of thousands) unlike that 
of glass ceramics obtained from glasses with out 
La2O3. These glass ceramic samples shows high value 
of dielectric constant. These may be used for ceramic 
capacitor applications. 

Dirac Fermions in graphite and 

graphene - towards carbon-based 

nanoelectronics 
Igor A. Luk’yanchuk, 

University of Picardy, France 
Yakov Kopelevich 

University of Campinas, Unicamp, Brazil 
Abstract 

 
We present the recent developments in 

physics of graphite that include experimental findings 
of the quantum Hall effect (QHE) [1] and carriers 
having the Dirac-type energy spectrum (Dirac 
Fermions) [2,3]. 
Experimental evidence indicates that highly oriented 
pyrolytic graphite (HOPG) is a multi-layer system with 
nearly decoupled two-dimensional graphene planes, 
that leads to the occurrence of anomalous Berry’s 
phase pi in Shubnikov de Haas and de Haas van 
Alphen oscillations as well as to the semi-integer QHE 
expected for Dirac fermions. Even more intriguing, our 
measurements revealed the coexistence of QHE 
associated with normal and Dirac-type fermions that 
we attribute to a modulation of the inter-layer coupling 
strength in a real or/and reciprocal space. 
These Dirac fermions were shown by the recent 
explorations of Graphene to have the very unusual 
transport properties that are very similar to 
behavior of zero-mass relativistic particles, like 
photons. This feature in practice provides the very high 
mobility of electric charges. Electrons can travel 
without any scattering over submicron distance that is 
important for construction of new-generation of high-
speed switching transistors.  Ideas of high-speed  
spintronics guidelines for information transmission, 
super-thin Graphene based color displays, gas sensors 
and detectors are emerging now from laboratories. 
 
[1] Y. Kopelevich et al., Phys. Rev. Lett. 90, 156402 
(2003) 
[2] I. A. Luk’yanchuk and Y. Kopelevich Phys. Rev. 
Lett. 93, 166402 (2004) 
[3] I. A. Luk’yanchuk and Y. Kopelevich  Phys. Rev. 
Lett. 97, 256801 (2006) 
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Abstract:  
Since july 2006, the RoHS European 

directive prohibits lead in electric and electronic 
applications. In this view, we present a study of a 
lead free ferroelectric material. The starting 
material is BaTiO(BT) in which we have 
substituted Ba and Ti with different elements such 
as Sr, Mg, Mn, Fe, Bi, Sn…The objective is to 
obtain, at least, equal or better electrical 
properties as the well-known ferroelectric 
PbZrTiO (PZT) which of course contains lead. 
The deposition of modified BT materials is 
achieved by a classical sol-gel and spin coating 
process. The films are deposited on different 
substrates such as silicon coated with platinum, 
sapphire, MgO, steel which depend upon the 
applications aimed. After the deposition, the film 
is annealed in air typically at 750°C during 1 
hour. Annealing in a microwave oven has also 
been used successfully. At present, our optimized 
films exhibits complex permittivity (dielectric 
constant and loss tangent) as well as tunability 
from DC to 40GHz comparable to those of PZT 
films deposited also by sol-gel. On the other hand, 
the piezoelectric properties of our films are 
largely inferior to those of PZT ones. However 
the pyroelectric coefficient is as high as the PZT 
one, so it will be possible to realize lead free 
infrared sensors at a low cost thanks to the sol-gel 
deposition method. 

3 3
 

Keywords: ferroelectric, films, sensors, sol-gel.  
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Abstract  
 
Thin film capacitors Pt/SrTiO3 /Pt material have 
been elaborated by ion beam sputtering. The films 
were deposited at room temperature and annealed 
during 30mn in air at various temperatures from 
250°C to 550°C. The dielectric properties of thin 
films SrTiO3 are studied with Impedance 
spectroscopy technique in the frequency range 
(0.01 Hz to 1MHz) and for measured temperature 
(30° C to 200 °C). The morphological and the 
structural surface of the films are also 
investigated.  

The as-deposited film is amorphous. Using X-ray 
diffraction and the AFM techniques, we observe 
that the SrTiO3 thin film exhibits a crystallization 
temperature around 321°C. The evolution of the 
dielectric properties of SrTiO3, are studied as 
function as the annealing temperature. 

The effect of the annealing temperature on the 
capacitance voltage (C-V) characteristics reveals 
that the capacitance density is well improved since 
the phase transition amorphous/ crystalline thin 
films occurs. 

 
Keywords: Thin film capacitor; Dielectric thin 
films; SrTiO3; Electrical characteristic. 
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Abstract 
 In the micro- and nanoscale ferroelectric 
samples, formation of domains is the efficient 
mechanism of polarization switching. We study 
the polarization dynamics in ferroelectric circular 
capacitor where switching leads to formation of a 
metastable vortex state and rotational motion of 
polarization. Assuming the weak polarization 
anisotropy described by the Franck Energy we 
solve the Landau-Khalatnikov equation and 
propose the alternative mechanism of vortex 
induced ferroelectric switching. We obtain the 
dependance of polarization pattern on the applied 
electric field and on the time. We compare the 
results of our calculations with recent first 
principa simulations and experiments in 
PbZr0,2Ti0,8O3 and conclude that vortex induced 
polarization switching is the most effective 
mechanism for circular nano-capacitors. 
 
Keywords : Ferroelectricity, Phase transitions, 
PbTiO3, Mean field approximation, Ions shift and 
Spontaneous deformation. 
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Abstract 
 LiNbO3 crystals are an important material 
for acousto- and optoelectronics. Regular domain 
structures formed in these crystals can be used, 
for example, to excite surface and bulk acoustic 
waves. A periodically polled structure in lithium 
niobate, with SP

r
 vectors located antiparallel to 

each other and parallel to their boundaries, holds 
much promise for the crystals to find wide 
applications in different photonic devices. 
 In this work the dynamical theory based 
on Takagi-Taupin equations was used to model x-
ray diffraction by the Z-cut of a LiNbO3 crystal 
with short period regular domain structure. It 
found that the presence of even satellites on the x-
ray diffraction spectra caused by the crystal lattice 
deformation. A proposed model of the 
deformation allowed us to achieve a very good 
agreement with the experimental data. 
 This work was supported by the Russian 
Foundation for Basic Research (Contract 07-02-
00318). 
 
Keywords : Lithium niobate, regular domain 
structure and dynamical x-ray diffraction. 
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Abstract 
 A new ferroelectric or relaxor ceramics 
were  elaborated  and  sintered  in  the  system 
Na1-xLixNb1-xSbxO3 (0.05 ≤ x ≤ 0.3) by solid-state 
reaction technique in the temperature range 1100 
- 1200 °C. The effect of cationic substitution of 
the sodium with the lithium in the A site and the 
niobium with the antimony in the B site in the 
NaNbO3 perovskite lattice on physical properties 
were investigated. Room temperature X-ray 
diffraction and dielectric permittivity in the 
temperature range from 200 to 500 K with 
frequencies from 0.1 to 200 kHz 
characterisations, respectively, were used. X-ray 
diffraction analysis demonstrates that all samples 
have a single phase with quadratic perovskite 
structure. 
 Dielectric measurements show that the 
material have a classical ferroelectric behaviour 
for 0 ≤ x ≤ 0.15 and a relaxor one for 0.2 ≤ x≤ 0.3. 
 The polarisation state was checked by 
pyroelectric and piezoelectric measurements. For 
x = 0.20, the piezoelectric coefficient d31 is of 
15.3 pC/N. 
 
Keywords : Ceramics, Ferroelectric, Relaxor, X-
ray diffraction, Pyroelectric and Piezoelectric. 
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Abstract 

Ce travail consiste à déterminer l’origine 
chimique du phénomène de relaxation 
diélectrique qui est le plus souvent rencontré dans 
des matériaux à base de plomb. Les conditions 
d’existence de l’effet relaxeur ont pu être 
déterminées. Elles sont confirmées par l’étude 
diélectrique et structurale des phases étudiées . La 
présence de deux cations ou plus dans un même 
type de site cristallographique s’avère une 
condition nécessaire pour l’apparition d’une 
relaxation diélectrique. L’ensemble de nos études 
montre que l’amplitude du caractère relaxeur 
ferroélectrique pour les oxyfluorures est 
fortement liée au désordre de répartition 
cationique dans tous les types de sites cationique 
et anionique. Alors, à la condition précédente, un 
autre paramètre décisif vient se rajouter et qui est 
le taux de répartition ionique. En effet, un 
comportement ferroélectrique classique semble 
dominant jusqu’à un taux de substitution précis , 
au-delà duquel un comportement relaxeur 
ferroélectrique apparaît. En outre, l’étude 
diélectrique de certains oxydes dérivant du 
BANANA dopé au tungstène n’a montré aucun 
comportement relaxeur ferroélectrique, et ce , 
quel que soit le taux de substitution . Cependant, 
un phénomène de conductivité ionique a été mis 
en évidence, la présence de ce phénomène dans 
des matériaux ferroélectriques a une influence sur 
la performance de ces matériaux à cause de la 
dégradation progressive de la résistance de fuites 
de condensateurs céramiques au cours des cycles 
tension -températures. 
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Abstract 
 

Using Monte Carlo simulation with the 
metropolis algorithm, we have modeled the 
ferroelectric tetragonal tungsten bronze system, 
with has a tetragonal symmetry with easy-plane 
of easy-axes polarization orientation. We 
calculated phases are compared with experimental 
data. The phase diagrams in the temperature 
anisotropy of interaction  plane are 
obtained for different initial polarization state. 
 
 
Keywords: Tetragonal Tungsten Bronze system, 
Ferroelectrics, Monte Carlo simulations, 
Metropolis algorithm. 
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Abstract  
 
Thin film capacitors Pt/SrTiO3 /Pt material have 
been elaborated by ion beam sputtering. The films 
were deposited at room temperature and annealed 
during 30mn in air at various temperatures from 
250°C to 550°C. The dielectric properties of thin 
films SrTiO3 are studied with Impedance 
spectroscopy technique in the frequency range 
(0.01 Hz to 1MHz) and for measured temperature 
(30° C to 200 °C). The morphological and the 
structural surface of the films are also 
investigated.  

The as-deposited film is amorphous. Using X-ray 
diffraction and the AFM techniques, we observe 
that the SrTiO3 thin film exhibits a crystallization 
temperature around 321°C. The evolution of the 
dielectric properties of SrTiO3, are studied as 
function as the annealing temperature. 

The effect of the annealing temperature on the 
capacitance voltage (C-V) characteristics reveals 
that the capacitance density is well improved since 
the phase transition amorphous/ crystalline thin 
films occurs. 

 
Keywords: Thin film capacitor; Dielectric thin 
films; SrTiO3; Electrical characteristic. 
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Abstract 
 Several static and dynamic methods 
have been employed in the area of 
electromagnetic in hyper-frequency. Such 
methods include the mode matching, finite 
differences and the finite element method. They 
are largely applied on the waveguides, filled 
with isotropic and homogeneous materials, by 
solving the Helmholtz equation so as to 
determine one of the components of the 
electrical field E or the magnetic one H inside 
the waveguide. This article presents a new 
formulation of the finite element method which 
was applied on a coaxial-cylindrical waveguide 
in the presence of anisotropic magnetic material 
with loss. The optimization of the performances 
of the circuits using the magnetic anisotropic 
proprieties of materials is based initially on the 
precise knowledge of their electric and magnetic 
proprieties. The determination of physical 
characteristics of these materials requires for any 
measuring cell used, a rigorous electromagnetic 
analysis to determine the coefficients of 
reflexion and transmission in the case of a broad 
band measuring cell, the frequency of resonance 
and the coefficient the quality in the case of 
resonant with narrow band. This analysis 
constitutes the DIRECT PROBLEM of the 
characterization of materials. The complexity of 
the cell involving physical and geometrical 
discontinuities generating several modes of 
share and others of discontinuity in the guide 
coaxial requires a digital processing. Our 

electromagnetic analysis is carried out by 
software code of finite elements have validated 
in the case of the coaxial cell filled by ferrites. 
The same software was developed and applied 
for our cell coaxial/cylindrical in the presence of 
material. We examined the electromagnetic 
behaviour of the cell by determining the 
electromagnetic distribution of the fields for 
fixed frequency, and thereafter we deduced the 
parameters S from fundamental mode TEM in a 
frequency band 0.045 GHz and 18 GHz. The 
results obtained are in agreement with those 
obtained by the mod matching method when the 
cylindrical guide is filled by a material. 
 
Keywords: Finite Elements method, 
variationnal method, anisotropic materials and 
cell coaxial/cylindrical. 
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Abstract 

 The doped manganese oxides (the 
manganite) have been the focus of intensive 
research recently due to their remarkable 
colossal magnetoresistance (CMR) effect. 
Compounds exhibiting CMR are half-metallic. 
As a consequence, they are a potential source of 
spin polarized carriers that might be used in spin 
injection studies. The physical properties of the 
manganite thin film are sensitive to structure, 
oxygen content, and disorder, therefore, the 
Curie temperature (Tc) and resistivity of the film 
are somewhat different from those of the bulk. 
Consequently, the growth method, the 
deposition parameters, and also the substrate-
induced strain will influence the properties. 
Understanding the strain is of particular interest 
since it can be used to advantage in tuning film 
properties, as has already been demonstrated in 
cuprates. 
 
 During the past few years we have been 
interested    in    the    epitaxial    growth    of   
La1-xCaxMnO3 (LCMO) and La1-xBaxMnO3 
(LBMO) using the metal-organic deposition 
(MOD) process. These manganite films were 
investigated in view of bolometric application. 
The main characteristic of a high sensitive 
bolometric device is the temperature coefficient 
of resistance (TCR). The starting metal-organic 
films were deposited by spin-coating on (001) 
LSAT, STO, LAO and MgO substrates. To 
achieve the crystallization and the epitaxial 
growth we performed the following thermal 
treatments in air: drying at 100 °C for 10 min, 
pre-heating at 500 °C for 30 min and finally a 

thermal annealing at 1000-1500 °C for 60 min. 
We have also investigated a low temperature 
process using excimer laser irradiation at a 
substrate temperature of 500°C instead of the 
final thermal annealing at a relatively high 
temperature. In this presentation we will focus 
especially on the microstructural properties 
using transmission electron microscopy (TEM) 
on cross-sections of the obtained films by 
thermal MOD and excimer-laser MOD 
processes. A Raman spectroscopic study is in 
progress to understand better the strain between 
the manganite films and the various substrates. 
 
Keywords: manganite, thin films, epitaxial 
growth, MOD, LCMO, TCR. 
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Abstract 

 LiNbO3 is a well-known nonlinear 
optical crystal that exhibits extraordinary 
spontaneous polarization, presenting also a high 
Curie temperature (Tc ~ 1210 ºC). It is 
applicable in optoelectronics, acustooptics and 
piezoelectric devices. The usual preparation of 
LiNbO3 crystals, by Czochralski method, is large 
time-consuming and very expensive. Due to 
these disadvantages new preparation routes 
present scientific and technological interest. The 
use of thin-film layers of ferroelectric oxides can 
dramatically reduce operating voltages and 
enable monolithic device integration resulting in 
miniaturized devices. 
 In this work, thin films of LiNbO3 were 
prepared using the polymeric precursor method 
(Pechini method) and deposited on Si (100) 
substrates by spin-coating. The treatment 
temperatures were chosen from the thermal 
analysis of the resin. The structure of the 
obtained films was characterized by X-ray 
diffraction and Raman spectroscopy. The 
morphological studies were performed using 
scanning electron microscopy supported by 
energy dispersive X-ray spectroscopy. 
 Films with 1, 3 and 6 layers were heat 
treated between 500 and 600 ºC. LiNbO3 
crystalline phase was detected in the films 
treated at 600 ºC. Broad bands associated to the 
NbO6 octahedral vibrations were detected by 
Raman spectroscopy. The EDX revealed a 
homogeneous chemical distribution. Surface 
cracks and pores were observed. 
 
Keywords: lithium niobate, Pechini method, 
spin-coating, thin film structural and 
morphological properties. 
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Abstract 

 Using the effective field theory with a 
probability distribution technique that accounts 
for the self spin correlations, we have studied the 
effects of the amorphization on the magnetic 
properties of a diluted Ising model on a square 
lattice.  The exchange interactions are assumed 
to be distributed according to a distribution 
function. The transition temperature, 
magnetization, hysteresis and susceptibility are 
evaluated. We found some characteristic 
behavior for the amorphization. 
 
Keywords: amorphization, Ising model, 
magnetic properties 
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Abstract 

Ongoing studies of the N
2
HPO

4
.H

2
O – 

NH
2
AsO

4
.H

2
O system aiming at developing 

novel proton conducting solids resulted in the 
new compound (denoted NDAP)

†
. The structural 

properties of the crystals were characterized by 
single-crystal X-ray analysis crystallizes in the 
space group P2

1
2

1
2

1
,with the lattice parameters: 

a=5.138(5)Å, b = 8.3301()Å, c= 10.2492(10)Å 
and Z =4. Two-phase transitions at T = 273 and 
T = 297 K were detected and studied by 
differential scanning calorimetry and dielectric. 
The behavior of dielectric constant ε’

r 
and tan δ 

revealed the first transition to be of first order of 
the ‘order–disorder’ type, and ferroelectric–
paraelectric. The second transition at 297 K 
leads to a superionic–protonic phase. A jump in 
the conductivity is associated with this transition 
at an unusually high value of conductivity 1.08 
10

-4 
Ω

-1
cm

-1 
and low activation energy 0.46 ev 

above 297 K. The conductivity relaxation 
parameters of the proton conductors in this 
compound were determined in a wide 
temperature range. The transport properties in 
this material are assumed to be due to H

+ 
protons 

hopping mechanism.  
 

Keywords: KDP-family; Phase transition; 
Ferroelectrics, Ambient superprotonic 
conduction.  
†
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Abstract 
 The structural origin of fast copper 
conduction in Cu6PS5Cl single crystals is 
discussed. The Cu6PS5Cl crystals of the 
argyrodite family possess the best conduction 
properties among all Cu6PS5X solid electrolytes. 
At room temperature total conductivity is almost 
purely ionic and σt reaches 4,7 × 10_4 Scm_1. 
Cu6PS5Cl reveals high copper conduction at both 
high and low temperatures. Cu6PS5Br exhibits 
ferroelastic PT with symmetry change from F-
43m to Cc at Tc = (268 ± 2) K and isostructural, 
superionic transformation at Ts = 169K. Where as 
Cu6PS5I pure crystals display two structural PTs, 
the first one at T1 = 274 K with change of 
symmetry to F-43c cubic superstructure and next 
one - ferroelastic - at Tc = (143-169) K, connected 
with symmetry change from F-43c to Cc. All PTs 
mentioned above are connected with the ordering 
of copper substructure and thus determine 
conditions for fast ion conduction. 
 
Keywords: fast ion conductivity, phase 
transformation and crystal structure. 
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Abstract 
 Based on adamantane hydrazides new 
biologically active complexes of d-metals have 
been synthesized and studied. By the quantum-
chemical method AM1 the capability for 
complex-formation of the obtained adamantane 
hydrazides as ligands has been calculated. The 
influence of various factors (temperature, molar 
correlation of initil components, type of copmlex-
formation) on the yield and structure of the 
obtaininig complex compounds have been 
studied. By elemental analysis and FTIR methods 
the composition and structure of synthesized 
compounds have been established. It was shown 
that the organic ligand coordinates to the central 
metal atom through oxygen atom of the carbonyl-
group and the asomethine nitrogen atoms by 
cyclic-bidentante. Thermal stability and molar 
conductivity of the synthsized compounds what 
confirmed also their stucture have been 
investigated. 
 
 New bioactive composite materials for 
individual and environmental protection from the 
obtained compounds and matrix materials base 
don polyurethane esters, polyurethane amides and 
silicon-organic functional polymers have been 
manufactured. It was shown that the created 
composites could be used as: a) protective covers 
(film materials and impregnating compositions) 
stable to biocorrosion; b) materials with 
antimycotic properties for prophylaxis and 
treatment of mycosis; c) biologically active 
polymer materials for protection of archaeological 
and museum exhibits; d) for human protection 
during their contact with microorganisms. 
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Abstract 
 Photo-degradation is one of the technical 
challenges facing the competitiveness of c-Si 
solar cells. Photo-degradation in monocrystalline 
(c-Si) Cz silicon is mostly due to interstitial 
oxygen (Oi), especially to oxygen complexes. To 
minimize their effects, the specific role of 
interstitial oxygen (Oi) and oxygen complexes in 
monocrystalline Cz silicon (c-Si) should be 
quantified. The main objective of this work is to 
correlate (Oi) concentration and oxygen 
complexes with the electronic properties of Cz Si 
wafers. For this purpose, interstitial oxygen (Oi) 
concentration ([Oi]) in c-Si wafers was estimated 
by Fourier Transform Infrared spectroscopy 
(FTIR), while the effective doping concentration 
was determined using the four-point probe 
technique. In the investigated c-Si wafers, the (Oi) 
concentration profile was found to be symmetric, 
with higher [Oi] value in the centre of the wafer. 
An opposite behavior was observed for the values 
of the resistivity. Correlation of these behaviors, 
while quantifying the presence of impurities, 
vacancy – oxygen (V-O) complexes and thermal 
donors (TD) in the c-Si wafers will make it 
possible to consider efficient treatments able to 
reduce photo-degradation and photo-induced 
phenomena related to oxygen complexes in Cz 
silicon wafers. 
 
Keywords: Interstitial oxygen, V-O complexes, 
resistivity, thermal donors. 
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Abstract  
 

A three-dimensional model that simulates 
the performance of porous silicon (PS) layer at 
the backside of an elementary polysilicon solar 
cell is developed. Analytical expression for the 
photocurrent generated under the effect of the 
reflected light is derived in the base region. An 
improvement effect is obtained on the 
photovoltaic parameters compared to 
conventional BSF polysilicon solar cell (without 
PS). The PS layer gives an improvement which 
overtakes 4 mA/cm2 for the photocurrent, and 
2.25 % for the cell efficiency. In addition, the 
effect of the PS layer is more important for a thin 
solar cell with passivated grain boundaries.  
 
Keywords: Light reflection, Polysilicon solar 
cells, Porous silicon, Rear surface. 
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Abstract 

 Investigation of residual deformations 
arising as a result of silicon gradient-porous 
structure  formation by a method of deep anodic 
etching are submitted. It is experimentally shown, 
that during anodic etching of silicon wafers there 
is an increase in curvature of wafers because of 
the residual deformations arising at formation of 
two-layer structure a porous layer - silicon. 
Correlation between residual structure 
deformation, morphology of pores and speed of 
etching is established. – In this work was 
experimentally determined dynamics of the 
residual distortions during the process of 
structure’s fabrication and the correlation between 
curvature of the bi-layer structure substrate – 
porous silicon, morphology of the porous layer 
and the etching speed was found: - porous 
structure morphology continuously (without 
distinct borders) changes in depth from the 
nanoporous structure to an macroporous structure; 
- etching speed changing from 1 mm / min at 
early stages of the structure to ~ 3 mm / min at 
stages, close to the destruction of the border 
section. Also it was found that the formation of 
orderly coincides with the reduction of the 
permanent deformation of the silicon plates to the 
initial stage of formation of the nanoporous layer. 
 
Keywords: porous silicon, x-ray diffraction. 
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Abstract 

 In this research, ZnO based varistors were 
formulated using different compositions along 
with different grain size of nanopowders and their 
effects on the microstructures & Electrical 
properties were evaluated. 
 High pure powders were used as starting 
materials. The formulated composition powders 
were mixed and then milled by conventional 
milling. Then, the milled powder mixture was 
mechanically activated using a high-energy ball 
mill (SPEX). The powder with the binder 
incorporated therein was pressed under a pressure 
of 350-450 MPa to form pellets. The pellets were 
then heated and sintered at temperature of 1000°C 
to 1200°C. The microstructure and formed phases 
were determined and analyzed by TEM, SEM and 
XRD. 
 The results indicated that some portions 
of additives have changed the insulating pure 
ZnO powders to a semiconducting one and the 
rest are segregated to the grain boundaries and as 
a result of that the properties of the system have 
been changed dramatically. 
 The results showed that using 
nanopowders produced by high energy ball 
milling (using SPEX), enhanced the electrical 
properties of ZnO based varistors such as 
breakdown voltage and non-leaner coefficient (α) 
in comparison with micro powders. The data 
showed that the varistors produced by 
nanopowders have extremely better electrical 
properties. These results are contributed to the 
ultrafine and homogeneous microstructures. 
 
Keywords: Varistors; ZnO; nanopowder; 
nanomaterials; High-energy ball mill; electronic 
device. 
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Abstract 

 Solar cells based on polymer materials 
have several important advantages: low price, 
easy fabrication by evaporation/sublimation in 
vacuum, by casting or by printing technologies. A 
theoretical model of polymer solar cells regarding 
the establishment of I-V characteristics was 
developed. The model was obtained taking into 
account that by analyzing experimental data, the 
following dependence between the generation rate 
and parallel resistance was obtained: α

pARG =  
(A and α  are constants dependent on the 
constructive solar cell type). A numerical 
simulation of this mathematical model was 
performed and the influence of different factors 
like the ideality factor γ , parallel resistance pR , 
carrier generation rate G, light generated current 

LJ  and conversion efficiency convη , on the 
material and thickness of the solar cell, as well as 
on the input power, was analyzed. 
 
Keywords: carrier generation rate, conversion 
efficiency, I-V characteristics, polymer solar 
cells. 
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Abstract 

 Conducting polymer nanostructures have 
attracted a great deal of research interest with the 
expectation that the combination of organic 
conducting materials and nanostructures could 
yield new functional materials or enable new 
physicochemical properties. By modifying 
conventional chemical oxidative polymerization 
we have developed simple approaches to 
synthesize polyaniline and poly(N-methyl aniline) 
nanoparticles. This is new polymerization method 
for the direct synthesis of the emeraldine salt of 
poly(NMethyl aniline) nanoparticls that is soluble 
in common organic solvent. The result is 
discussed with reference to HCl doped poly(N-
methylaniline). The effect of experimental 
condition on polymer yields was systematically 
studied. It is observed that DBSA doped poly(N-
methylaniline) synthesized in presence of acrylic 
acid is comparatively more soluble in m-cresol 
and NMP than that doped with HCl doped 
polymer in its salt form.UV-Vis spectra of the 
acrylic acid doped poly(N-methylaniline) reveals 
the presence of free carrier tail characteristic of an 
extended coil conformation at higher wavelength 
along with a sharp polaronic peak in m-cresol 
solvent. This is further supported by FTIR 
studies. The as synthesized polymer nanoparticles 
were used as sensor for ammonia. Comparison of 
the responses of the two polymer exhibits higher 
sensitivity and reversibility. The results are 
explained in term of the differences in the 
chemical interactions of the two polymer with 
respect to ammonia vapours.The proposed 
mechanism is further supported by the X-ray 
diffraction and FTIR studies. These as 
synthesized DBSA doped polymer nanoparticles 
synthesized in presence of acrylic acid serves as a 
superior material for sensing ammonia compared 
to HCl doped polymer.  
 
Keyword: Polyaniline, poly(N-methylaniline) 
nanoparticls, acrylic acid, chemical synthesis, 
ammonia sensor. 
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Abstract 

 The process of remarkable nanostructure 
silica aerogels obtainment terminates 
complications of drying without cracking inside.  
 
 At first time we could attempt to predict 
ways to get in a supercritical region at ambient 
pressure. We have used the azeotropes like pore 
fluids. In the case of using positive binary 
azeotropes we obtained crack-free silica aerogel 
samples with a specific surface area of ~1050 
m2/g and density ~ 0.49 g/cm3. 
 
 During the selection of new suitable pore 
liquids, the negative azeotropes advantage over 
positive ones for this purpose was determined and 
grounded in theory. We obtained transparent 
crack-free silica aerogel samples with the specific 
surface in the range 711 – 913 m2/g, the average 
pore diameter of ~ 95 - 137 Å and the density ~ 
0.39 – 0.081 g/cm3. 
 
Keywords: Aerogels, Azeotrope, Nanomaterials, 
Silica. 
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Abstract  

Nickel doped nano-carbon structures have 
been synthesized by sol-gel method. In our 
approach the xerogel formation was activated by 
picric acid as catalyst and electric properties were 
explored by changing the pyrolysis temperature. 
The obtained electrical conducting carbon (ECC) 
structures were characterized by various 
techniques such as scanning electron microscopy 
(SEM), transmission electron microscopy (TEM), 
X-ray diffraction (XRD) and electrical analysis. 
I(V) characteristic of the ECC pyrolysed at 625 
°C temperature range presents a negative 
differential resistance at room temperature were 
the behaviour depend on maximum of courant 
applied to the sample. However, the dynamic 
conductance G(w) of the sample pyrolysed at 700 
°C shows a semiconducting and metallic 
behaviours depending on measurement 
temperature. 
Keywords: Sol-gel, Nanoparticles, Carbon, 
Drying, Transport properties. 
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Abstract 
 Titania (TiO2) has been widely studied 
because of its unique optical and chemical 
properties in catalysis, photocatalysis and 
nonlinear optics. This material crystallizes mainly 
in anatase or rutile phase and exhibits different 
physical and chemical properties. It is well-
known that the anatase phase is suitable for 
catalysts and supports, while the rutile phase is 
used for optical and electronic purposes due to its 
high dielectric constant and high refractive index 
Several methods of chemical synthesis have been 
developed and used to prepare thin films. 
 Amongst the alternative methods, the 
Pechini method has been used successfully for the 
preparation of several types of materials. In this 
work, thin films of titanium oxide were prepared 
using the polymeric precursor method (Pechini 
method) and deposited on a glass substrate by 
spin-coating. 
 The resin has been characterized by 
differential thermal analysis, X-ray diffraction, 
infrared and Raman spectroscopy. The treatment 
temperatures of the thin films were chosen from 
the analysis of the resin. The structure of the 
obtained films was characterized by X-ray 
diffraction, and Raman spectroscopy. The 
morphological studies were performed using 
scanning electron microscopy and by energy 
dispersive X-ray spectroscopy. Electrical 
measurements were performed in function of the 
amplitude and frequency of the applied field. 
 
Keywords: titanium oxide, Pechini method, spin-
coating, structural properties, morphological 
properties electrical properties. 
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Abstract 
 A great variety of science and 
engineering disciplines, like medicine or biology, 
have significant interest in scattering of 
electromagnetic waves by small particles. In 
medicine and biology, gold nanoparticles are used 
due to their biocompatibility and to their facile 
conjugation to a variety of biomolecular ligands. 
These two properties allow the use of gold 
nanoparticles as molecular recognition elements 
in biosensors. At resonant frequency, the strong 
light scattering and absorption enhance the local 
electromagnetic field of the gold nanoparticle and 
then the nanoparticle can also be used as 
amplifiers element in biosensors. 
 In the case of homogenous and spherical 
particles composed of isotropic material, the 
scattering of light by these particles can be 
computed using the Mie theory. The final results 
of the Mie computations consist essentially on the 
representation of the extinction curves which 
presents Mie resonance. 
 We present a theoretical study of the 
diffraction of electromagnetic waves by spherical 
gold particles of arbitrary radius based on Mie 
theory. We have focused our interest on the effect 
of the surrounding medium (Air, water, ethanol, 
ether, methanol, toluene and chloroform) on the 
Mie resonance frequency. This study reveals a 
shift towards higher wavelength and a broadening 
of the Mie resonance in the extinction-eficiency 
specta when the spherical particle radius 
increases. This study is then extended to the case 
of coated spheres (a core capped with a gold 
shell). The main observed effect is then the shift 
towards higher wavelength of the Mie resonance 
whit decreasing the gold shell thickness. 
 
Keywords: Biology, Diffraction, electromagnetic 
waves and Mie theory. 
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Abstract 
 This work induces a general overview of 
clays- and trypsine, alphachymotrypsin 
nanomaterials showing attractive properties for 
electroanalytical applications. A part of the paper 
is devoted to preparation of series of layered 
double hydroxide and Hectorite /protease using 
different methods; co-precipitation and adsorption 
reaction. The coprecipitation method at different 
pH allows immobilizing greater amounts of 
protein. Structural and textural characterizations 
of nanomaterials were carried.  The PXRD and 
SEM of some samples evidence a change in 
crastallinity and morphology compared with 
inorganic materials used for immobilization of 
enzymes. 
 
 Nanomaterial LDH/protease is currently 
tested as active biomembrane to elaborate 
conductimetric biosensor for the detection of 
polypeptids. Developed biosensors exhibit a 
decrease in sensibility for Zn2Al-Tryp cop 
(Q=1.0) compared to Trypsin Biosensor. The 
stability of LDH/protease biosensor is 
remarkable, more than 60 days. 
 
Keywords: nanohybrid materials; Layered 
Double Hydroxides, Hectorite; protease; 
biosensor. 
 
 
 

Transparent BaTiO3 nanocoating on 
glass and its Optical properties  

 
Ali NEMATI, R. ASHURI, M. Sasani Ghamsari 

and E. Nemati C. B 
 

Department of Materials Science & Engineering, 
Sharif University of Technology,Tehran, Iran 11365-

9466 
 

nemati@sharif.edu 
 
 
Abstract 

 Highly transparent barium titanate 
nanofilms have been prepared by sol-gel dip-
coating method. Acetate derived barium titanate 
sol was prepared by glacial acetic acid, barium 
acetate, titanium tetraisopropoxide (TTIP), 2-
propanol and water precursors. Sol was deposited 
on glass by dip-coating method. The coated 
substrates were dried at 100° C and then were 
heat-treated at 550°C with heating rate of 
5°C/min for 1 h in air. The surface morphology 
was characterized by atomic force microscopy 
(AFM). The film thickness was measured DEK-
TAK. Fourier transforms infrared (FT-IR) and 
spectroscopic analyses of barium titanate 
nanofilms were performed by using a UV-visible 
spectrophotometer (Hitachi 3140) in the range 
300–1200 nm. Spectroscopy was applied to 
monitor the optical constants and optical band gap 
from transmission spectrum. 
 
 Spectroscopy results indicated that the 
film is high transparent with no fluctuation that is 
desirable for many application. The optical 
constants and optical band gap was measured 
from transmission spectrum. The prepared 
nanofilms have good surface morphology and 
better optical properties and less optical losses 
and higher band gap width in contrast with other 
reported data. It’s found that optical propagation 
losses of BaTiO3 nanofilms were much lower than 
that of normal polycrystalline BaTiO3 thin films. 
 
Keywords: Barium titanate; Dip-coating; 
transparent; Nanofilms; Optical properties Sol-
gel. 
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Abstract 

 In this work, we have studied the 
polarization properties of a novel redox 
metallopolymers with photo and electrical 
activity. The procedure for the synthesis of novel 
polymer based on the transition metal complexes 
of Ni by partial electrochemical oxidation method 
and a model of polymer structure are described. 
Dielectric behaviour has been analyzed with 
dielectric relaxation spectroscopy as the main 
technique using precision LCR-meter and parallel 
plates. Dielectric measurements were performed 
at constant temperature by taking frequency scan 
in the range of 10 Hz - 1 MHz and temperature 
interval from 293 to 380 K. 
 Relaxation times and activation energy of 
the observed polarization processes are 
determined. Making use of the hopping 
conduction model, measured frequency spectra is 
explained. Variations in the dielectric permittivity 
and losses of samples were observed to increase 
with the intensity of the illumination at low 
frequencies. Phenomenological model of this 
effect is discussed. Photoinduced charge transfer 
in reduced form of the polymer was detected. It is 
shown that it is possible to create a new 
generation of molecular rods functioning under 
the action of electrical field and white light. 
 
Keywords: Dielectric relaxation, photoinduced 
charge transfer and redox polymers. 
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Abstract 

In this work, we report a study of the 
effect of the solvent type and the casting 
temperature on the electrical properties of pure 
fully doped conducting polymer films 
(polyaniline). The polyaniline was dispersed in 
different solvents (dichloro-acetic acid, a mixture 
of dichloro-acetic acid and formic acid ...). 
Previous work showed that around 318 K a 
second order liquid-liquid structural transition 
occurs in the dispersions. Consequently, we have 
chosen three different casting temperatures (room 
temperature, 318 K and 353 K). The electrical 
properties of the cast films were investigated in 
the frequency range 100 Hz–1 MHz. The 
temperature was varied between 20 K and 300 K. 

We found that the DC conductivity is 
governed by Mott’s three-dimensional variable 
range hopping (3D VRH) model. The different 
Mott’s parameters have been evaluated. The 
dependence of such values on the processing 
parameters is discussed. The x-ray diffraction 
technique was also used to find a reasonable 
correlation between microstructure and electrical 
properties. 
 
Keywords: Conductivity mechanism, Conducting 
Polymer, processing parameters, structure. 
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Abstract 
 We report dielectric properties of 
polymer blend films made with 
polymetylmethacrylate and polyaniline prepared 
by the co-dissolution and casting on glass 
substrate. We have obtained free standing films 
with a thikness varying from 50 µm to 70 µm. 
The dielectric properties are investigated via 
impedance measurements in the frequency range 
of 10 Hz to 1 MHz and the temperature range of 
100 K to 300 K. The obtained films exhibit a very 
low percolation threshold (0.5 % of Pani Weight 
fraction). The ac conductivity follows the 
Jonscher universal behavior. In the low frequency 
range, the dielectric loss is dominated by the 
conduction contribution. By using the modulus 
formalism we identify a relaxation process which 
we attribute to the hopping of charge carriers 
through the polyaniline network in the blend. This 
relaxation deviates from the simple Debye 
process by increasing temperature and/or 
increasing the molar mass of the matrix. The 
characteristic relaxation frequency depends on 
temperature, polyaniline concentration and the 
molar mass of the PMMA matrix. The activation 
energy of this process is decreased by increasing 
the polyaniline amount in the blend. 
 
Keywords: Composites, Percolation, Conducting 
polymers, Permittivity, Dielectric relaxation and 
Modulus formalism. 
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Abstract 
 Glassy alloys were prepared with melt-
quenched technique in evacuated quartz ampoules 
using high purity components. The local structure 
of glasses and crystallized samples has been 
investigated by X-ray diffraction and Raman 
spectroscopy methods. 
 
 For glassy As2S3 the absorption edge 
energy position is the value of α

gE =2,23 eV and 
for glassy (As2S3)100-x(SbSI)x this one is 1,88 eV. 
The temperature increasing leads to shifting of the 
absorption edge towards to the lower energies. 
The structural investigations have shown that the 
phase arising in matrix of (As2S3)100-x(SbSI)x 
(0≤x≤90) glasses during its crystallization 
corresponds to the structure of crystalline SbSI. 
 
Keywords: Chalcogenide Glasses, Local 
Structure, Optical Properties, Ferroelectric glass-
ceramic. 
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Abstract 

 Ferroelectric ceramics with the 
composition Pb2-xK1+xLixNb5O15 (PKLN) (0 < x 
< 2), were synthesized using solid state reaction 
between the corresponding oxides and carbonates. 
The TTB structure at room temperature was 
confirmed by X-ray diffraction (XRD). 
 
 The temperature dependence of dielectric 
permittivity was measured from 35 to 500°C in 
the 20-106 Hz frequency range. These 
measurements revealed the presence of the 
correlation of the conductivity with composition. 
Indeed, the conductivity mainly appears to be 
governed by the mobility of Li+ ions through the 
ferroelectric structure. All obtained results on 
ceramics were compared with those on single 
crystal. 
 
Keywords: Phase transition, Ferroelectric, TTB 
structure, dielectric permittivity and conductivity. 
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Abstract 

Galactomannans, natural polymers, are 
polysaccharides that occur in the endosperm of 
the seeds of leguminous plants as cell wall storage 
components and energy reserves.Galactomannan 
was obtained from seeds of Adenanthera 
Pavonina L. family Leguminosae (Fabaceae) and 
subfamily Mimosoideae. The galactomannan 
extraction was based on manual separation of the 
endosperm, solubilization in acetic acid solution 
and centrifugation. To improve the properties of 
galactomannan is require chemical treatment with 
crosslinking agents. The influence of the 
glutaraldehyde in the galactomannan films was 
characterized using Infrared Spectroscopy (IR), 
the properties, such as, dielectric loss, loss 
tangent, real capacitance and imaginary 
capacitance was showed using Dielectric 
Relaxation and thermally characterized using 
differential scanning calorimetry (DSC) and 
thermogravimetric analysis (TGA), under 
nitrogen atmosphere. 
 
Keywords: Adenanthera Pavonina, 
Galactomannan, Glutaraldehyde and 
Polysaccharide. 
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Abstract 
Lithium phosphate (LiB) glasses in the 

system (100-x)B2O3-xLi2O with x = 20, 30, 40, 
50, 60 and 70 mol% were prepared. The glasses 
were doped with different concentrations of the 
order of 10-1, 10-2, 10-3, 10-4, and 10-5 of MgO and 
their thermoluminescent (TL) response was 
investigated. Thermoluminescence has been 
observed in �-ray irradiated (100-x)B2O3-xLi2O-
doped glasses. The irradiations were performed 
using � rays from a 60Co source in the dose range 
from 0.1 kGy to 25 kGy. The material displayed 
good sensitivity for �-rays.  The intensity of TL 
is proportional to �-ray dose. The TL intensity is 
hardly dependent on Li2O content in (100-
x)B2O35-xLi2O glass system. It is dramatically 
and approximately linearly increased with 
increasing Li2O content. For each dose level and 
investigated temperature range (50-350 oC), 
exactly single isolated glow peak appears in the 
temperature range of 180 to 225 oC depending on 
both Li2O concentrations  and  time of exposure. 
The shape of the glow peak has not altered 
significantly with increasing the gamma ray dose 
or Li2O concentrations. The glass composition 
with x = 50 mol% doped with 10-3 mol% of MgO 
presented the best TL response. The results of the 
present study indicated that the recorded single 
and isolated high temperature peak is a good 
candidate for TL dosimetric investigations. This 
indicates that 50P2O5-50Li2O-doped with 10-3 
mol% of MgO is possibly used as materials for 
radiation dosimetry in the dose rang of 0.1 kGy – 
20 kGy. 
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Abstract 

This work reports the dielectric 
spectroscopy investigation of poly-monochloro-p-
xylylene (parylene C or PPX C) obtained by 
Vapor Deposition Polymerisation at room 
temperature. These materials have a chemical 
structure [-(H2C-C6H3Cl-CH2-)n] which shows 
that the Parylene C is a polar polymer. This 
polymer is used in many applications. For some 
of them, the knowledge of the dielectric response 
against frequency and temperature is crucial to 
improve the properties of devices where this 
material is incorporated. In this aim, dielectric 
analysis was carried out. After transition 
temperature (Tg) and in a broad frequency range 
of 102 – 106 Hz, this material exhibits a relaxation 
peak at high frequency and high temperature 
(HFHT). This peak migrates slowly towards the 
higher frequency as the temperature increases. 
The maximum of the frequency peak obeys to an 
Arrhenius law. Such behavior is probably due to a 
cooperative C-Cl dipole motion in parylene C. 
Below the glass transition Tg, a broad β-relaxation 
at high frequency and low temperature (HFLT) is 
highlighted. This peak is considered being a local 
motion of C-Cl dipoles. Electric modulus 
formalism shows the presence of MWS-
polarization at low frequency and high 
temperature (LFHT). 
 
Keywords: Parylene C, Cooperative dynamics, 
MWS-polarization, dielectric constant. 
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Abstract 

A new Poly (N-Vinylcarbazole)/ Poly (3-
methylthiophene) polymeric compound have been 
synthesized by in situ chemical oxidative way in 
the oxidative and reduced state.  The obtained 
polymer has been characterized using NMR 13C 
spectroscopy, Infrared Absorption, Raman 
scattering, optical absorption and fluorescence 
emission. Thermal properties were deduced from 
differential and gravimetric analysis (GTA/DTA). 
DFT calculation was performed in order to 
deduce detailed information concerning geometric 
parameter of the obtained structure. It appears that 
the obtained polymer present interesting thermal 
and optical properties let’s permit it’s exploitation 
in the manufacturing a promising optoelectronic 
devices based on. 
 
Keywords: Poly(N-vinylcarbazole), Poly(3-
methylthiophene), optical properties, DFT. 
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Abstract 
 Several transport mechanisms have been 
proposed to explain the experimental results 
obtained on the organics materials. In this work, 
we investigate the properties of metal/organic 
semiconductors materials thin films interface by 
the current density-voltages characteristics and 
the capacitance-voltages characteristics. The 
transport properties have been obtained from an 
analysis of the samples in the SCLC regime.   The 
sandwich structures devices of type 
Metal1/Organic materials/Metal2 have been 
fabricated by successive vacuum deposition of 
M1 (Au), Organic material is (ZnPc, NiPc) and 
M2 (Al) thin films were thermally evaporate on 
glass substrates maintained at room temperatures 
under high vacuum (10-6 torr). 
 
 The experimental data were approximated 
by the typical functions describing possible 
situations at the metal–organic materials 
interfaces: Linear, the power law dependence and 
the Schottky type dependence. Under forward 
bias and in the lower voltages range structure 
exhibits an Ohmic conduction (I α V). At high 
voltages range, a transition from Ohmic 
comportment to space-charge-limited conduction 
(SCLC) has been observed (Jsclc α Vm).Also, a 
transition to exponential traps distribution mode is 
observed. The interaction of the charge injected 
with the localized states determines the behaviour 
of J(V). 
 
Keywords: Interfaces, Organic materials, 
parameters of transport, SCLC current, 
Semiconductors. 
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Abstract 

(Ti-Pt) alloys are potential candidates to 
be used as ohmic contact to semiconductor 
compounds because of their technological 
importance in the elaboration of semiconductor 
devices. To understand the physical and chemical 
behaviors this alloys it is necessary to know the 
thermodynamic proprieties of this system and 
establish its phase diagram. 

The (Pt-Ti) system has been studied by 
the CALPHAD method using a computational 
optimization and the available experimental data. 
During the reassessment, the solution phases: 
liquid, bcc-Ti, fcc-Pt and hc-Ti were optimized 
with the Redlich-Kister model. The compounds 

Ti3Pt, α TiPt, β TiPt and γ  were treated with 
the sublattice compound energy model. The 
compounds Ti4Pt3 and TiPt8 were considered as 
stoechiometric phases. The Gibbs energy function 
(G=H-TS) were optimized, so a set of 
thermodynamic parameters for the (Pt-Ti) binary 
system were obtained and the phase diagram is 
established which agree well with the 
experimental one. Our results are compared with 
the assessment of Meili et al., they also in 
satisfactory agreement. 
 
Keywords: (Pt-Ti) alloys, phase diagram, 
Calphad, thermodynamic functions, Materials for 
contacts. 
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Abstract 
 Electron paramagnetic resonance (EPR) 
is a powerful spectroscopic technique for studying 
the local order around a paramagnetic center. 
Three examples of systems with their specific 
disorder, having important potential applications, 
will illustrate it. The first one deals with the Cr3+ 
EPR evidence of a substitutional disorder in 
La3Ga5.5Ta0.5O14 single crystals, which appear due 
to stochastic substitution of cations in two 
different tetrahedra. The EPR data reflect it by 
complex spectra, large anisotropies, and 
anomalous widths of resonance lines. The second 
example is the evolution of Gd3+ EPR spectrum 
under thermal treatment of YVO4, synthesized by 
precipitation method. The as grown samples 
consist of very small nanoparticles, and a large 
amorphous fraction. Under different thermal 
treatment the sizes of particles increase from ~7 
nm to ~60 nm, as XRD shows. The EPR spectrum 
is a superposition of spectra corresponding to Gd 
ions in the ordered part of the sample; its 
integrated intensity increases with the 
transformation of the amorphous/disordered part 
into nanocrystals. This technique opens a new 
way to follow the growth of nanoparticles under 
thermal annealing, from an amorphous matrix. 
The third example focused on local environment 
and clustering effect of transition and rare-earth 
metals ions (V, Gd, Eu) in some oxide glass 
matrices. 
 
Keywords: EPR, glass, LGT crystals, local 
disorder, YVO4 nanocrystals. 
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Abstract 

 The textural and the optical properties 
dependence of the ZnO films on hydrogen 
peroxide concentration is reported here. ZnO thin 
films have been deposited by potentiostatically 
electrodeposition at 70 °C from a chloride 
aqueous solution. The electrodeposition process 
has been studied by cyclic voltametry and 
chronoamperometry. The [002] preferred growth 
orientation of hexagonal phase is obtained at the 
lower hydrogen peroxide concentration (1 mM), 
while the additionally XRD peak raised from 3, 4 
and 5 mM hydrogen peroxide concentration. The 
optical constants and the thickness of the tin films 
were determined by variable angle spectroscopic 
ellipsometry measurements. The refractive index 
of all thin films shows normal dispersion 
behavior. Thus it was found that the values of the 
refractive index decrease with increasing 
hydrogen peroxide concentration where as the 
resistivity increases. Further it was revealed that 
the changes in the optical properties were 
correlated to the changes in the surface structure 
as a result of adding hydrogen peroxide. 
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Abstract 
 GaN based quantum heterostructures are 
of a great technological interest. They are used as 
devices for blue-violet LED’s and laser diodes for 
their interband transitions, but also as ultra-fast 
1.55 µm modulators based on intersubband (IS) 
transitions. 
 The aim of this work is to study the GaN 
matched or slightly mismatched GaN 
heterostructures and to calculate their 
intersubband transition energies. The GaN based 
heterostructures are known to be object of a huge 
internal electrical field of spontaneous and 
piezoelectric origin which modifies the shape of 
the conduction band profile and thus the IS 
transition energies. Our calculations showed that 
the Al1-xInxN/GaN is matched to a GaN template 
substrate, for x = 17.7 %. However this leads to 
an increase of the IS emission wavelength 
because of the decrease of the conduction band 
offset. Therefore we were interested on Al1-xInxN 
/ Ga1-yInyN system with compositions such as it is 
nearly matched to the GaN template. The study 
reports on the amount of strain as a function of x 
and y and gives the values of IS transition 
energies for wells of few monolayers thick. Such 
a description is useful for device designers and 
growers of epitaxial layers in specific 
applications. 
 
Keywords: Al1-xInxN / Ga1-yInyN heterostructure, 
Intersubband transitions, Strain free. 
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Abstract 
Rare earth ions can be implanted into  

III-V nitrides giving rise to very promising optic 
applications. Among the most important problems 
encountered for these hosts is the sites location of 
the rare earth ion. The more probable site is the 
Ga (Al) substitutional in Gan (AlN) respectively. 
However, many studies demonstrate the presence 
of other sites by the association of the rare earth 
ion with other defects present in the host. Based 
on luminescence spectra of Yb3+ in GaN and AlN 
hosts, it appears that Yb3+ ion occupy different 
sites. Using this experimental support, we report 
on the crystal field (CF) energy levels calculation 
of Yb3+ ions in GaN and AlN hosts using CF 
theory. Cathodoluminesnce and PL spectra of 
GaN and AlN grown by MOCVD and doped by 
implantation with ytterbium ions were critically 
examined assuming that Yb ions are involved in 
different sites. We demonstrate that assuming the 
existence of substitutional YbGa(Al) site and VN-
Yb complex defect in GaN and AlN hosts 
respectively, good agreement between measured 
and calculated energy levels of Yb3+ transitions 
lines can be obtained. 
 
Keywords: Crystal field, III-V nitrides, Yb3+, 
GaN, AlN 
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Abstract 
 Antimonide (Sb) based InAs/GaSb 
superlattice (SL) is a new material system for the 
fabrication of high performance infrared (IR) 
photodetectors suitable for thermal imaging 
camera. Unfortunately these structures generally 
exhibit undesirable surface leakage currents, 
which seriously limit detector performances. 
Consequently, surface treatment is necessary to 
improve SL detector with high R0A product and 
high detectivity D*. 
 Mesa isolated photodiodes are realized by 
wet chemical etching at room temperature from 
SL layers grown by Molecular Beam Epitaxy 
(MBE) on GaSb substrate (Fig. 1). 
 To reduce surface leakage currents 
resulting of heterogeneous surface after etching, 
oxidization of Sb compound exposed to air or 
dangling bonds at the surface of the mesa edges, 
various acidic solutions have been investigated. 
Best results are obtained with mixture solution of 
orthophosphoric acid (H3PO4) and Hydrogen 
peroxide (H2O2) dilute in MQ water, followed by 
smoothing with NaClO solution. A SEM image of 
a cleaved mesa is displayed in Fig. 2, showing 
high quality mesa surface. 
 Dark current voltage (I-V) measurements 
were performed at T = 80 K on a 480 µm 
diameter mesa detectors (Fig. 3). Leakage 
currents are strongly reduced and R0A product 
over than 150 000 Ω.cm2 is obtained. 
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Abstract  

 GaAs Field Effect Transistors are finding 
increasing use in monolithic microwave 
integrated circuits (MMICs). Integrated circuits 
are fabricated on semi-insulating (SI) substrates, 
where the residual shallow donors are 
compensated by deep-level traps. However, traps 
cause undesirable effects such as the drain and 
gate lag, frequency dispersion of conductance and 
transconductance and backgating effects. 
Although great efforts have been made to 
suppress trapping effects, such as the insertion of 
a buried p-layer between the channel and the 
substrate, they are still of great concerns. Hole 
traps are not likely to be active in the n-type 
channel since the hole quasi-Fermi level has no 
chance of crossing their energy level. There is a 
problem in the assumption that they are located 
near the channel-substrate interface or in the 
substrate due to the fact that there is a response to 
a voltage applied to the gate. It was suggested that 
the ability of a gate voltage to disturb the 
population of substrate traps is due to the relative 
displacement of the quasi-Fermi levels in the 
Schottky and the channel-substrate interface 
regions. But there was no attempt to elucidate this 
phenomenon by any mean. In this work we use 
numerical simulation to explain the ability of 
some substrate traps to respond to the gate 
voltage. The substrate is assumed to contain 
shallow donors compensated by deep levels. In 
this work we have assumed a ratio of 10 between 
the densities of deep and shallow levels which an 
acceptable value for typical semi-insulating 
substrates. Although there may exist several traps 
in the substrate we only used the most commonly 

observed: hole traps and related to Cu and Cr and 
EL2 is the well known native electron trap. Two 
types of substrates are considered in which the 
deep traps compensates either n-type or p-type 
shallow residual impurities. The effect of the 
channel thickness as well as the insertion of a 
high purity buffer layer with a thickness of 1 µm 
between the channel and the substrate are also 
studied. 
 
Keywords: GaAs Field Effect Transistor, Gate 
voltage, Numerical simulation, Substrate deep 
traps. 
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Abstract  

The optical properties of two 
Hydrogenated nanocrystalline (nc-Si:H) and 
amorphous silicon (a-Si:H) thin film samples are 
investigated using conventional 
spectrophotometric technique. Both samples were 
prepared by plasma enhanced chemical vapor 
deposition technique (PECVD). The nc-Si:H 
prepared with 1% silicon concentration at 

temperature of 220oC with ∼1 sA
o
/  growth rate 

exhibits optical behavior closer to crystalline 
Silicon (c-Si) sample than the a-Si:H prepared 
with Helium (He) percentage of the initial gas 
mixture of 20 at temperature of 75oC with 

increased growth rate of ∼3 sA
o
/ . The optical 

constants, thicknesses and the energy band gap of 
both samples are obtained from the transmission 
data only. The absorption behavior in the visible 
and near infrared regions of electromagnetic 
spectrum makes both samples good candidates for 
photovoltaic (PV) applications. 

 
Keywords: Nanocrystalline Silicon, Amorphous 
Silicon, Optical Properties, PECVD. 
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Abstract 
 Electron magnetic resonance (EPR) is a 
very sensitive technique for the investigation of 
the thin film magnetic properties. It provides 
detailed information of the magnetic and 
structural quality of a thin film with a resolution 
that is not achieved by standard structural 
techniques. In the paper, measurements of EPR in 
X-band, at variable temperatures (80-500 K), in 
both in-plane (Hll) and out-of-plane (H⊥) magnetic 
field configurations have been performed on two 
perovskite-type manganite thin films: 
La2/3Ca1/3MnO3 (LCMO) epitaxial deposited on 
(001) LaAlO3 and (100) SrTiO3 single crystal 
plates, and La2/3Sr1/3MnO3 (LSMO) chemical 
deposited on (001) SrTiO3 substrate. From the 
temperature and angular dependences of the EPR 
spectra, the main magnetic parameters such as 
effective magnetization, demagnetizing fields, 
and magnetic ordering were estimated. The 
effects of structural inhomogeneity and thermal 
treatment on spin dynamics are discussed. Spin 
wave resonances (SWR) are for the first time 
observed in LCMO films. 
 
Keywords: EPR, thin film manganites, spin 
dynamics, spin wave resonances. 
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Abstract 

 The primary purpose of greenhouse 
ventilation is to prevent excessive rise of 
temperature and humidity. This is achieved by 
replacing the hot and humid air of the greenhouse 
with ambient cooler and dryer air. In some cases, 
it is applied to prevent CO 2 depletion due to the 
crop photosynthesis and non adequate air 
exchange between the greenhouse and the 
environment. At the same time, ventilation can 
also reduce the concentration of pollutant gases 
(e.g., toxic gases generated by incomplete 
combustion in a heating system). Furthermore, 
ventilation is important since it generates air 
movement within the greenhouse and thus 
reduces the boundary layer thickness near the 
leaves. This improves sensible and latent heat 
transfers from the crop to the greenhouse air and 
enhances CO2 transfer to the leaves. Two types of 
ventilation can be distinguished : natural and 
forced. Natural ventilation is driven by two 
mechanisms, namely the pressure field induced 
by the wind around the greenhouse and the 
buoyancy force induced by the warmer and more 
humid air in the greenhouse. Forced ventilation is 
accomplished by fans that are usually installed on 
sidewalls and are capable to move large quantities 
of air at relatively low pressure drop. Generally 
forced ventilation systems are combined with 
control systems. Controls systems automatically 
open specific windows, doors, louvers, roof lights 
etc.. to ventilate smoke and heat. The control 
systems combine window actuators, chain 
actuators, linear actuators, door actuators, control 
panels, smoke detectors, manual control points, 
open close switches, CO2 sensors, thermostats, 
rain sensors and weather stations. Actuators are 

used to perform a variety of functions in almost 
every type of electromechanical system, ``smart'' 
device, and instrument. Increasingly, in many 
applications, actuators need to achieve reduced 
size, mass, power consumption, and cost. 
 
 On the other hand, shape memory alloys 
(SMA), in particular nickel–titanium alloy (or 
nitinol), have been used as actuators in some 
astronautic, aeronautic and industrial applications. 
The future will see more SMA application if less 
energy is required for actuation. One of this area 
is greenhouse ventilation systems. For this reason, 
this paper presents the design and experimental 
results to using shape memory alloys actuator on 
greenhouse ventilation systems. 
 
Keywords: Shape memory alloys (SMA), 
greenhouse, ventilation. 
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Abstract 

 An increasing attention has been paid to 
the nonlinear optical waveguides after many of 
their promising properties. In this work, we 
investigate the properties of nonlinear slab 
waveguides in the optical sensing. These sensors 
are field resistant, small sized, safe when used in 
aggressive environments and mechanically stable. 
We present an extensive theoretical analysis of 
different waveguide structures as optical sensors. 
In these structures we introduce nonlinear 
materials with an intensity dependent refractive 
index and Metamaterials (left-handed materials) 
with simultaneously negative permittivity and 
permeability. TE and TM modes are both 
considered. In each case, the dispersion relation 
and the sensitivity of the proposed sensor are 
derived. The variation of the sensitivity with 
different parameters of the structure is discussed.  
The conditions of the maximum sensitivity are 
presented. The theoretical requirements for 
reaching high sensitivity of the proposed 
nonlinear waveguide sensor will also be 
determined which will allow the designer to find 
the work basis of maximum sensitivity and to 
create the right dimensioning of the proposed 
structure. 
 
Keywords: Left-Handed materials, nonlinear 
optics, Optical Sensors, Sensitivity. 
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Abstract 
 The conduction and valence band offsets 
along [100] direction for zinc-blende 
pseudomorphically-strained and lattice-matched 
InAsxSb1-x/InAs, InAs 1-xP x/InAs , InSb 1-xP 
x/InAs and InAs xSb1-x-yPy/InAs heterointerfaces 
have been calculated over the whole 
concentration domains by means of Model Solid 
Theory. The strain band gap of these alloys has 
been also calculated. The electron and holes 
effective masses were deduced from laws 
extracted from the k.p strain Hamiltonian given 
by R. People and S. K. Sputz using a basis 
consistent with the formalism of luttinguer and 
Khon. A comparison between theoretical and 
experimental values has been made. 
 
Keywords: gap, band offset, InAsSb, InAsP, 
InSbP, InAsSbP.  
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Abstract 
 Er3+ doped TeO2-ZnO-Na2CO3 glasses 
with five different concentrations of Er3+ ions 
have been prepared and investigated their 
thermal, optical absorption, excitation and 
luminescence properties. From the DSC spectra, 
glass transition and onset of crystallization 
temperatures have been found. Judd-Ofelt 
intensity parameters have been derived from the 
absorption spectrum and are in turn used to 
calculate radiative properties for the important 
luminescent levels of Er3+ ions. The calculated 
radiative properties are comparable to 
experimental values. The glasses show intense 
green and infra-red emissions under normal 
excitation with 488 nm. Above a critical 
concentration of Er3+ ions, a quenchnig of the 
photoluminescence intensity of the infrared 4I 
13/2 level is shown. It is explained as due to 
energy transfer processes between Er3+ ions. The 
role of hydroxyl groups (OH-) on PL quenching 
is also discussed. The stimulated emission and 
absorption cross-sections of the infrared 
emission have been determined. The results 
indicate that the glasses may be suitable for use 
as a laser medium and optical amplifier in the 
1.5 µm region. 
 
Keywords: Tellurite glasses, Erbium Er3+, 
Photoluminescence and Judd-Ofelt. 
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


