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Abstract

This thesis presents an easy, fast and one-step effective method to preparation
and characterization of the linear and nonlinear optical properties of pure and
stable semiconductor nanoparticles in a high ablation rate and size-selected manner

with a high concentration, nontoxic and contamination.

First: the nanoparticles suspended in a colloid solutions synthesized by pulsed
(Q-switched) Nd-YAG laser ablation of solid piece of cadmium telluride as a
target with high purity immersed in distilled water and pure methanol. The
preparation parameters used in this work which proved good efficiency in the
formation of nanoparticles by PLAL process, which are: number of laser shots is
100, 200 and 300 pulse. Laser energy and wavelength is constant at 100mJ and
1064nm, respectively. Reparation rate and pulse duration is 6Hz and 10ns,

respectively. Moreover, the quantity of liquid in the vessel was 2ml.

Second: Polyvinyl Alcohol (PVA) films doping with colloid solutions
containing different concentrations of CdTe nanoparticles according to their
numbers with different laser shots were fabricated by dropping cast on glass

substrate with thickness constant 10um.

X-ray diffraction measurements for all samples showed that the CdTe
nanoparticles assembled on the glass substrate had a multi-crystalline structure
with a cubic phase at the highest peak in the angle 23.79" according to level (111),
with a lattice constant (a= 6.59nm), with relatively increase of grain size of
particles. Moreover, XRD measurements of PVA films doped with nanoparticles
showed reduction in intensities and disappeared some of peaks, in addition to
decrease in the grain size of nanoparticles and an increase of the dislocation

density and strain.

The results of the scanning electron microscopy (SEM) of the cadmium
telluride nanoparticles that deposited on the glass showed that the prepared
samples were composed of irregular spherical structures formed on the surface of
the films, while there a slight change in the shapes and sizes of the nanoparticles

after doped in polymer where become more spherical accuracy. The results of the



EDX tests showed that colloid solutions prepared was a high purity and containing
Cd and Te elements with high ratio as well as their stay after mixing with the
polymer in the fabrication of PVA films.

The results of AFM measurement taken into surface topography of
nanoparticles showed relatively little variation in the diameters rate of
nanoparticles and surface roughness, which was found to increase with the increase
in the number of laser pulses. The lowest diameter of the nanoparticles in the
methanol solution was obtained. While the diameters of nanoparticles and surface

roughness are reduced after doped with polymer.

The influence of the liquid environment and the number of pulses on the
optical properties of colloidal nanoparticles and polymer films doped with
nanoparticles was studied by Uv-Vis spectrophotometer. The results showed that
the absorbance spectrum for colloidal solutions and PVVA/NPs films is increased by
increasing the number of pulses and changing the values of optical parameters
(transmittance, reflectance, optical energy gap, absorption index, refractive index,
extinction coefficient, real and imaginary part of the dielectric constant, optical

conductivity).

The influence of the media and concentration of CdTe nanoparticles and
PVA/CdTe NPs films on the nonlinear optical and optical limiting behavior was
studied by z-scan technique using CW laser with 650nm wavelength and output
power 50mW. The results showed that all the prepared samples included a
nonlinear refractive index with a negative sign, meaning the occur of self-
defocusing phenomenon and also occur of the absorption of two-photon
phenomenon. The nonlinear refractive index was found to increase with increasing
concentration, while the nonlinear absorption coefficient was observed to decrease
with increased concentration for all cases. A comparison was made between all
samples prepared in the case of colloidal solutions and PVA films doped with
nanoparticles in terms of threshold and the amplitude of the optical limiting . It was
found had better optical properties and better efficiency with increasing the

concentrations of nanoparticles in both colloid solutions and films.
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