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O ABSTRACT 0O

We present an analytical study of the propagation of Gaussian beams variables of the
fundamental mode TEMy, during its propagation in free space between two different
planes, the first plane is represented by a location of the beam waist; that is, when z = 0; to
the second parallel plane is represented by different locations for decreasing and increasing
z values, which propagate symmetrically between both sides of the Gaussian beam waist
according to the z-axis, using the angular spectrum technique for different types of lasers
(gas and solid bodies) and then the numerical simulation using both programs: Borland
C™"builder 6 and MATLAB, in order to get the 2D and 3D geometrical shapes of the
intensity of Gaussian beams illumination and the shift of its phase, and also to get the
complex amplitude of Gaussian beams electrical field and its three-dimensional
representation with its real and imaginary parts.

A description of the Gaussian beams propagation in free space has also been done
via the study of the variables of the Gaussian beam radius (half width of beam) W(z) and
the radius of curvature R(z) of the wave front by the functionality of different locations
according to the propagation of the laser beam along the z - axis of Gaussian beam of the
fundamental mode TEMy, during its propagation in free space using the angular spectrum
technique.

Keywords: Propagation of laser beams, angular spectrum, numerical methods in optics,
fundamental mode TEMyy.
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