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Abstract

Analysis of Wave Propagation in Micro-Ring Resonators

Mojgan.Esmaeili

When the core diameter goes below the wavelength of the light, a considerable fraction of
optical power propagates outside the core as evanescent field. Micro- ring resonator couples
light into (out of) the resonator from (to) a nearby waveguide using evanescent wave. In this
thesis, evanescent fields in the micro-nanometer fibers and wave propagation in ring
resonators coupled with one and two straight waveguides has been investigated. For this
purpose, at first, the equation of the wave propagation in micro-nanometer fibers has been
solved numerically, then, the evanescent field has been demonstrated by drawing radial
components of electric field, and finally the evanescent field changes with respect to the fiber
radius reduction has been studied in the presence of two different clad. It has been seen that as
much as the difference between refractive index of the core and clad is larger, greater fraction
of the evanescent field propagates outside of the core. As a result, a new opportunity in
progressing small-scale optical fiber sensors with high sensitivity is provided.

Afterwards, a ring resonator made of coupler has been reviewed and the diagram of output
intensity and loop intensity in an ideal condition and in conditions that coupler is lossless and
lossy has been depicted. In the main and final part, wave propagation in the ring resonators
coupled with one and two straight waveguides has been simulated using COMSOL software
and diagrams of the transmission intensity versus wavelength for various radiuses, distances
and thicknesses for materials with two different refractive indexes have been investigated and
compared. As a useful result, by optimization of the ring-resonators structure coupled with
one and two waveguides, they can be used as all-pass and add-drop filters.

Key words: Micro-nanometer fibers, wave propagation, evanescent field, coupler, ring-
resonator, straight waveguide, transmission, output intensity, loop intensity.
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