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Abstract

The main topic of this thesis is realization and characterization of fibre Bragg
gratings.

A novel versatile grating fabrication technique is developed and a number
of gratings are realized, showing the potential of the system. Arbitrarily-shaped
gratings are sequentially imprinted in the fibre by a moving interference
pattern created with a continuous-wave ultraviolet (UV) source. This scheme
allows for a very good control and stability of the grating shape, which is
also shown experimentally. As opposed to most other present fabrication
techniques, the proposed method offers a total control over the grating
parameters by software, enabling simple implementation of new designs.

Different kinds of error sources when stitching long gratings are identified
and investigated regarding impact on the final grating result.

Another important question within this field is how to characterize
gratings. We propose a new characterization method based on optical low-
coherence reflectometry (OLCR). A new interferometer design allows for
simple simultaneous detection of the reflection response from two different
points in the interrogated grating, so that differential measurements can be
performed. The advantage of this is that the sensitivity to noise caused by
e.g. thermal fluctuations in the system is substantially reduced. Several test
gratings have been investigated and a very good agreement to the expected
results is noted.

A second characterization technique using interferometric detection of the
side diffraction from the grating under test is investigated both theoretically
and experimentally. With aid of two-dimensional theory for wave propagation,
it is shown that there is a linear relation between the detected phase and
modulation depth and the corresponding grating properties. The technique
is evaluated with a novel scheme of implementation where the UV source
provided in a fabrication setup is used assource for the side probe. This
approach results in a very simple implementation and opens for an integration
of the characterization and fabrication systems.

Finally, a tuning method for transmission filters based on local heating
of linearly chirped fibre Bragg gratings is analysed and further developed to
allow for fully software-controlled operation. The potential of this technique is
illustrated by some promising initial experimental results.
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