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Investigation of the chirp effect on the self-focusing of Gaussian beam in cold
magnetized plasma

Ehsan gholipoor?, Reza Fallah!  Seyed Mohammad Khorashadizadeh?, Ali Reza Niknam?
! Department of Physics, University of Birjand, Iran.
2 Laser and Plasma Research Institute, Shahid Beheshti University, Iran.
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Abstract

In this paper, the effect of chirp on the self-focusing of a Gaussian beams with the right circular polarization in a
cold magnetized plasma is investigated. For this purpose, using Maxwell's equations, the beam propagation
equation in the magnetized plasma is obtained. By using the WKB method, the equation of the changes of the
beam radius is calculated. Then, by considering two types of linear and nonlinear chirps and using the Rang-Kuta
numerical method, the effect of chirp parameter, the plasma density and the magnitude of the external magnetic
field on the self-focusing of the circular polarized beam is investigated. The results show that increasing the
magnetic field to a certain extent, enhances the self-focusing of the polarized beam, and by increasing the
magnitude of the magnetic field more than this value, the rate of self-focusing decreases. The results also show
that the type of chirp and the plasma density affect the self-focusing of the beam and selecting them properly, the
self-focusing can be controlled. Comparison of the results shows that the self-focusing of the beam with nonlinear
chip occurs at a shorter propagation distance than the other beam.

Keywords: Laser-plasma interaction; Plasma; Self-focusing; Chirped pulse, Magnetized plasma, polarized beam
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