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Polarization-independent wavelength-interleaving
bidirectional optical circulators by using
holographic spatial walk-off polarizers
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ABSTRACT

Based on the coupled-wave theory, a new type of holographic spatial walk-off
polarizer is designed. It can be fabricated by using the shorter-wavelength
construction for longer-wavelength reconstruction technology and the compensation
method to physically correct the influences due to the thickness shrinkage and
refractive-index shift of the recordingmaterial. It is better than the conventional one
made of crystals. It is applied to improve the conventional 4-port optical circulator.
This new type of 4-port optical circulator is modified and applied to develop a new
multiple-port polarization-independent optical quasi-circulator. Next, a novel 4-port
polarization-independent wavelength-interleaving bidirectional circulator is proposed
with the wavelength-interleaving characteristics of the Lyot-Ohman filter and the
fabricated holographic spatial walk-off polarizers. Then, it is introduced to develop a
functional multiple-port polarization-independent wavelength-interleaving
bidirectional quasi-circulator. In addition, the prototypes of these four circulators are
assenbled and experimentally tested. Their operating principles and performances are
discussed. They have such merits as polarization-independence, compactness, high

isolation, lack of polarization mode dispersion and ease of fabrication.
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