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O ABSTRACT O

In this research, the propagation of a laser beam in a plasma under critical density was
studied analytically and numerically, To find the changes that occur in Gaussian beam
parameters such as waist, laser beam spot, radius of curvature, Gouy Phase, and beam
intensity. This is done by taking the concept of the fast and slow time scales into account to
treat both the electric field and the polarization vector according to these two scales, which
in turn is reflected in the expression of the electrical permittivity of the plasma Which
plays a fundamental role in changing the refractive index of the plasma medium. During
this study, it was possible to obtain noticeable changes in the parameters of the Gaussian
beam compared to what others have achieved in this field. Which are useful in a deeper
understanding of what these parameters are, and thus the mechanism of cross-effect
between laser beams and plasma media after taking into account the active electrons in this study.

Keywords: Plasma, laser, Critical density, Gaussian beam, Waist, Spot size, phase Goey,
Polarization vector, Electrical permittivity.
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