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Abstract

The objective of this thesis was to develop applications of monolithic fiber
devices and actively controlled fibers. A special twin-core fiber known as a
‘Gemini’ fiber was used to construct equal arm-length fiber interferometers,
impervious to temperature and mechanical perturbations. A broadband add/
drop multiplexer was constructed by inscribing fiber Bragg gratings in the
arms of a Gemini Mach-Zehnder interferometer. A broadband interferometric
nanosecond switch was constructed from a micro-structured Gemini fiber with
incorporated metal electrodes. Additionally, a Michelson fiber interferometer
was built from an asymmetric twin-core fiber and used as a high-temperature
sensor. While the device could be readily used to measure temperatures
below 300 °C, an annealing process was required to extend the range up to
700 °C. The work included development, construction and evaluation of the
components along with numerical simulations to estimate their behaviors
and to understand the underlying processes. The thesis also explored the
use of electrically controlled fibers for filtering in the microwave domain.
An ultra-narrow phase-shifted fiber Bragg grating inscribed in a fiber with
internal electrodes was used as a scanning filter to measure modulation
frequencies applied to an optical carrier. A similar grating was used inside
a dual-wavelength fiber laser cavity, to generated tunable microwave beat
frequencies. The studied monolithic fiber interferometers and actively
controlled fibers provide excellent building blocks in such varied field as in
microwave photonics, telecommunications, sensors, and high-speed switching,
and will allow for further applications in the future.
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