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An Analytical Study and Numerical Simulation
of the Physical Properties of the Variables of

Gaussian Beams Propagation in Free Space Using the
Angular Spectrum Technique

Dy, Alexander Talatinian
Aleppo University — Foculty of Science
Departmeant of Physics

ABSTRACT

Ihe knowledge of the angular spectrum of plane waves ullows
the accarate determination of a complex amplitude of the Guaussian
beams durning its propagation in [ree¢ space between two planes: The
first plane represented by the location of the beam waist; that is, when
= =10, w the second parallel plane which is represented by different
locations which propagate according 1o the z-axis in & homogeneous
and isotropic material,

One of the very effective methods of caleuluting the diffraction
propagation of an arbitrury complex amplitude distribution — with its
real and imaginary parts - 15 to decompose the distribution into a
summation of plane waves. and 1o analyze all the components of these
plane waves individually using the eigenvalues. This procedure is
called “The Angular Spectrum Decomposition Method™,

This research aims to an anulvtical study and 8 numericnl
simulation of the physical properties of the variables of Gaussian
beams propogation for the fundamental mode TEMy in free space
uging the angular spectrum technique for both of the following lasers:
He-Ne  A=06328mmand Argond=5144mm. The equations
representing these variables are derived by using a pair of Fourier
trunslormations via the angular spéctrum propagation technigue with
spatinl angular frequency varisbles.

This study 15 represented by a special computstional program
written with CGoussian beams diffraction for laser modes By this
algorithmic writing, the study of many optical applications can be
done.

Keywords: Gaussion beam - Angalsr gpectrum propagation -Fundamental mode
TEM | -Numerical simulation
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