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ABSTRACT

In this dissertation, we study the material dispersion and the waveguide
structure of evanescent wave fiber active and passive components and their
applications. The fiber side-polishing and fused-tapering techniques are
employed to fabricate evanescent wave fiber components and investigate the
dispersion related phenomena. In material dispersion, the material dispersion
discrepancy between fiber and dispersive material can induce
fundamental-mode cutoff which can be further used to make tunable fiber
short/long/band-pass filters, tunable fiber ring lasers, S+C+L band EDFAs, and
tunable narrowband channel-dropping filters. Moreover, a novel
diffractive-pumping method was proposed to improve evanescent amplification

of evanescent wave EDFAs. In waveguide structure, the influences of long



interaction and variation of bending curvature on spectral responses and the
excitation of higher order modes in side-polished endlessly single-mode
photonic crystal fiber were investigated. These investigations and
demonstrations will be useful in the fields of fiber-optic communication and

sensing systems as well as the applications in biophotonics.
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