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Calculating of the Refractive index, the absorption and the
third order susceptibility coefficients in the nematic liquid
crystal 5CB and ZnS nanoparticles complex

Z. Dehghani'”, M. Nadafan?, A. Faraji Alamooti!

1Department of Physics, Faculty of Science, University of Neyshabur, Neyshabur

2Department of Physics, Faculty of Science, Shahid Rajaee Teacher Training University, Tehran

Abstract: In this study, the third order susceptibility of ZnS nanoparticles doped in nematic liquid crystal 5CB
was evaluated. Firstly, ZnS nanoparticles was synthesized by hydrothermal method. Then this nanoparticles was
added to nematic liquid crystal with 1%wt. After that, for calculating the third order susceptibility, linear and
nonlinear absorption coefficients, linear and nonlinear refractive indices were achieved. The laser source in this
study is He:Ne CW laser at 632.8 nm wavelength. The initial arrangement of molecules is vertical status. The
results showed that self-defocusing effect and two photon absorption nonlinear phenomena have happened in the
sample. According to results, the nonlinear refractive index and nonlinear absorption coefficient of ZnS
nanoparticles doped in nematic liquid crystal 5CB are 5 and 3 times more than the nonlinear refractive index and
nonlinear absorption coefficient of pure nematic liquid crystal 5CB.

Keywords: nematic liquid crystal, ZnS nanoparticles, absorption coefficient, refractive index, nonlinear optical
properties, third order susceptibility, Z-scan method
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