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Measuring refractive index and thickness of transparent thin films using
Fresnel diffraction from phase step

M. Jafari Siavashani”", M. T. Tavassolyv’v, E. A Akhlaghi"vand S. R. Hosseini"

\- Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, YO\YY-#£VYY),
Iran.
Y- Department of Physics, Faculty of Science, University of Tehran, North Kargar Avenue, Tehran, Iran.

Y- Optics Research Center, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Y0 \YVY-##YY),
Iran.

Abstract- Measuring optical parameters of thin films with high accuracy is a challenge in modern science and industry. We
introduce a new method to obtain refractive index and thickness of transparent dielectric layer. This method is based on
Fresnel diffraction from the phase step in transmission. By recording and analyzing the diffraction pattern versus incident
angle, the diagram of visibility versus incident angle is obtained. Therefore by fitting simulated data to experimental ones
(visibility versus incident angle), refractive index and height of phase step is determined. The uncertainties of determination

of refractive index and thickness are about +,4.7and -,17, respectively.

Keywords: Fresnel Diffraction, Phase step, Thickness, Thin films, Refractive index.
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