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Theoretical analysis of the lightwave localization phenomenon
on the random transmission line (part 1) :
localization characteristics of the solution of propagation equation
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We try to analyse the localization phenomenon of a lightwave in random media by means of considering the solution of the
propagation equation on a transmission line in which the propagation constants are randomly distributed. Lightwave localization is
generated at the turning point where the solution is changed suddenly from an increase to a decrease. First, in order to investigate
the changing process of the solution, we have derived the approximated one-dimensional Schrodinger equation from the two-
dimensional wave equation by using the Bragg condition. Considering the many types of solutions of the wave equation, we have
investigated the conditions that allow the solutions to exist. Also, we have investigated the relationships between the localization
of the solution and the variation of the propagation constant. In case of the exponential solution, we know that the permittivity
£=(0,0¢&,) is a very important parameter to influence the phase of the lightwave and to generate the localization.
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