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Abstract

Abstract

The surface plasmon (SP) wave is a special surface electromagnetic wave
associated with the collective oscillation of free electrons in metals when coupled
with high frequency electromagnetic wave (eg. optic wave). It possesses a series of
peculiar properties, such as very high spatial localization enhancement of the field
near the surface, overcoming of the diffraction limit and spatial localization within
subwavelength, that attracted highly focused of many researchers. However, the
development of surface plasmon devices is restricted to the intrinsic absorption of
metal and the limit of excited ways. For the situation, we mainly aim the following
two aspects work at studying and exploring in the thesis.

Firstly, we explore the techniques of preparing the silca film doped with erbium
to make it as gain material to compensate the loss of surface plasmon devices. For
different levels of isopropyl alchol (IPA) in the solution, we respectively study the
film quality, film thickness, the luminescence properties of films together with the
luminescence properties of films for different substrate. We find that the more
magnitude of IPA, the thinner the film thickness is. However, the quality and
lunminous efficiency of the film may be terrible for too less IPA in the solution. By
the way, we utilize software program to realize the measurement of the thickness and
index of the film, which are credible in our opinion . The last we also explore the
photolithography and thermal oxidation techniques of preparing a waveguide, gettng
the best process conditions of lithography to do one micron line and studying the
relation of the thermal oxide thickness and the time.

Secondly, for the limit of unable interacting between trasverse electric (TE)
polarized light and the surface of metal, we introduce a dielectric layer on the surface
of metal grating, there will be a discontinuity of the tangential magnetic field
components on both sides of the transformed surface, which make it possible that the
TE-polarized light interact with the metal grating. Through the research of resonance
on the surface of metal grating , we find that the resonance is identified to have a

Bloch wave nature and existing only for its even-order modes because of restricted by
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Abstract

the coupling phase matching conditions. Then we adjust the dimensions of metal
grating and find that when the grooves have a larger size (deeper of wider), localized

cavity modes will be excited in the grooves, resulting in another type of resonant

absorption peaks.

Key words: Surface plasmon; Gain medium; Erbium doped silica
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