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Abstract

Over the last few years, the available computing power allows us to have a
deeper insight into photonics components than we ever had before. In this
thesis we use the finite element method (FEM) to explore the behavior of
the waves in 2D planar microcavities. We demonstrate the tunability of the
cavity over a wide range of frequencies taking into account both the thermo-
mechanical and the thermo-optical effect. Geometry and material choices
are done so that the latter is predominant. We also demonstrate an odd
mode disappearing phenomenon reported here for the first time as far as we
know. Using this knowledge, we design two structures with these remarkable
properties.

One of the devices will be used as micro-sized solid-state dye laser with
Rhodamine 6G as the active medium and SU-8 polymer as a cavity material in
sizes that have never been reached before. This opens new opportunities not
only for future implementation for “labs-on-a-chip” (LOC) but also for a higher
integration density of optical communication systems. The second device is
a wavefront shaper creating plane waves from a point source performing the
functions of beam shaper and beam splitter with plane wave as the output
result.

After an introduction to FEM and comparison with a rival algorithm,
some issues related to FEM in electromagnetic simulation are resolved and
explained. Finally, some fabrication techniques with feature sizes <100 nm,
such as electron beam lithography (EBL) and nano-imprint lithography (NIL),
are described and compared with other lithographic techniques.
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