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Study of Nonlinear Refraction in Rubidium vapor Using Z-Scan Technique

Mohammad sadeghi gougheri!, Maliheh Ranjbaran’, Mohammad Mehdi Tehranchi*?, Seyedeh Mehri Hamidi®,
Seyed Mohammad Hosein Khalkhali®.

! Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran
2 Physics Department, Shahid Beheshti University, Tehran, Iran
% Physics Department, Kharazmi University, Tehran, Iran

Abstract- Measurement of nonlinear refractive index in alkali vapors is a very important method in identifying the optical
properties of these mediums. In these mediums, the nonlinear refraction is strongly dependent on the detuning from the
optical resonance frequency and therefore nonlinear effects can be observed at low laser intensity. The response of these
systems is expressed by the third-order nonlinear susceptibility, which appears as an intensity-dependent term in the
refractive index of the medium. Z-scan is one of the most accurate experimental methods for measuring of the nonlinear
refractive index. In this paper, in order to predict the dependence of the nonlinear refractive index on the factors involved in
the Z-scan technique, we have used a semi-experimental method to simulate the transmitted intensity thorough the rubidium
vapor for the positive and negative detunings of the resonance frequency and the results have been analyzed.

Keywords: Nonlinear refractive index, Atomic vapors, Z-scan technique, Self-focusing of light.
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