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Abstract.

In recent years, using laser, manufacturing different types of laser as well as how to use it have
been investigated in various areas. Broad application of this phenomenon in different sciences,
especially industry and medicine, has led to great advances and it can be said definitely that
without laser technology, advance in sciences is impossible.

In some systems, beams are propagated in linear or radial, paraxial or non-paraxial forms and
sometimes it is necessary to polarize the beams radially in order to apply more the laser
properties in different industries.

In the present study, starting from the vector distribution of electrical field of radially
polarized beams and Summerfield rail diffraction integral, equations related to non-paraxial
propagation of Gauss-Laguerre beams are obtained by radial polarization and then considering
an approximation (paraxial approximation), equations related to the paraxial mode were

achieved.
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Also, the intensity distribution function of Laguerre-Gauss beams were drawn in two-
dimensional and three-dimensional statuses for both paraxial and non-paraxial modes by
changing the effective parameters such as p (magnitude), w (beam waist) and z (electrical field
component) and then they were compared.

Investigations show that in both modes, as p increases, number of rings also increases and
as w (beam waist) increases, the shapes become wider.

Drawn charts also verify three-dimensional shapes.

Keywords: Beams propagation; paraxial, nonparaxial,
radiallypropagation
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