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Analysis of Bragg waveguide from a perspective of reflection and transmission coefficients
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ABSTRACT
We study the propagation properties of electromagnetic fields in a waveguide that has a hollow core and
periodically stratified layers in a cladding, from a perspective of reflection and transmission coefficients.
In this waveguide, electromagnetic fields are transmitted and reflected at each interface and the
reflected and transmitted fields are interfered with each other and form a standing wave as a result.
This type of waveguide confines electromagnetic fields due to Bragg diffraction, not the total internal
reflection. Electromagnetic fields, on a cross section, must be decayed in the cladding according to a
decay ratio for steady traveling. This decay ratio, which is directly related to propagation properties of
the electromagnetic field, is determined by reflection and transmission properties only and it does not
depend on other parameters like the core width. This means that decay ratio should be determined
from the incident condition of electromagnetic fields only, with no dependence of kinds of traveling
modes. We numerically show that decay ratios are common among various traveling modes for the TE
and TM modes respectively and that they are represented as functions of propagation constant. We also
study the waveforms of electromagnetic fields in the waveguide of Bragg diffraction with the beam
propagation method and we show electromagnetic fields in cladding are interfered with each other

while those in the core travels with no remarkable interference.
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