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The quantization of the generalized Fresnel’s coefficients in energy transportation
from a cylindrical semi-bounded waveguide to the another semi-bounded waveguide
including a Plasma column

Samaneh najarit, Bahram jazi!, farhad mokhtarian®
Faculty of Physics, University of Kashan, Kashan, Iran
*corresponding e-mail: jaziada@kashanu.ac.ir

In this work, the problem of the energy transportation from a cylindrical semi-bounded waveguide to the another
semi-bounded waveguide with a plasma column is simulated. It is shown that in addition to quantization Fresnel’s
coefficients of the reflection and transmission coefficients due to the presence of system boundaries, new modes
are also produced. To obtain the reflection and transmission coefficients in each reflected and transmission mode,
a geometric approximation is introduced. Using the mode matching technique and boundary conditions, the
mentioned coefficients are determined, separately. It is proved that the presence of plasma column is cussed the
Fresnel’s coefficient to be dispersion. In the cold collision less approximation of the plasma column, the role of
the frequency of the incident wave on the reflection and transmission coefficients of the reflected and transmitted
waves are investigated. The diagrams of the reflection and transmission coefficients of different modes in terms
of the frequency of the incident wave are discussed.

Keywords: the reflection and transmission coefficients, electromagnetic waves, plasma frequency
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