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Increasing the nonlinear refractive index of polystyrene
polymer by adding titanium dioxide nanoparticles

Mohammad Reza Rashidian vaziri', Masoumeh Zeinali?, Babak Jaleh?, Afshan
Omidvar?, Amir Abbasi'*

1 Photonics and Quantum Technologies Research School, Nuclear Science and
Technology Research Institute, Tehran
2 Department of Physics, Bu-Ali Sina University, Hamedan
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Abstract- In this paper, a solution of polystyrene and titanium dioxide nanoparticles (TiO2) with
different concentrations of nanoparticles is prepared and then is coated by spin coating method on
the surface of quartz substrates. The structural properties of the layers were investigated using
scanning and transmission electron microscopes. The thickness of the layers is measured using a
profilometer. The nonlinear refractive index of the layers is also measured using the closed
aperture z-scan method. The results of this work indicate increase of the nonlinear refractive index
of polymer with adding TiO: nanoparticles. It is found that increase of the nonlinear refractive
index is proportional to the percentage of the added TiO: nanoparticles to the polystyrene polymer.

Keywords: Photonic applications, Thin films, Nanoparticles, Nonlinear optics.
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