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Abstract of thesis

The research in this thesis is concerned with our extensive study of the spectral properties, the nonlinear optical
properties, and the optical power limiting effect, for three organic dyes : Leishman, Giemsa, and Brilliant Cresyl Blue.
Three different solvents were used to dissolve each dye : Chloroform, Ethanol, and Dimethyl(formamide) (DMF). We
prepared dye solutions at four different concentrations : 0.03 mM, 0.05 mM, 0.07 mM, and 0.09 mM. Dye doped
polymer films at concentration 0.09 mM were also prepared by mixing the dye with the polymer
poly(methylmethacrylate) (PMMA) which already dissolved in the chloroform and using the casting method to obtain the
desired polymer films. The linear absorption spectra of the dye solutions and the dye doped polymer films for different
concentrations were analyzed by using the double — beam spectrophotometer in order to find the spectral range for each
dye . Our study was focused mainly on the nonlinear optical properties of the dye solutions and the dye doped polymer
films. We employed in this study the laser beam z - scan technique and the solid — state laser (SSL) operating with the
continuous wave (CW) at wavelength 532 nm and with variable output power over the range 0 — 100 mW . We have
also studied the effect of the laser beam intensity on the nonlinear optical parameters of the dye solutions prepared by
dissolving each dye in the Dimethyl(formamide) (DMF) solvent. Two values for the laser beam intensity were used for
irradiating the samples (The dye solutions), these are : 1.11 kW / cm? and 2.22 kW / cm® We also studied the optical
power limiting for the dye solutions and the polymer films by using the laser beam z — scan technique. Good optical
power limiting properties were obtained. The values of the optical power limiting threshold for the dye solutions at
different concentrations and also for the dye doped polymer films were determind. The results that we have obtained
from our present study show that the three dyes, Leishman, Giemsa, and Brilliant Cresyl Blue exhibit large nonlinear
optical effects, suggesting that they are good promising materials for applications in the nonlinear photonic devices, the
optical power limiting, and other optical devices.




