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Fibers have traditionally been conduits for optical signals that have
revolutionised the field of optical communications. With the advent of
complex waveguide designs and "holey” fibers, they can do much
more than simply transmit light – they can also manipulate optical
pulses in the temporal, spectral as well as spatial domain.
This talk will introduce the physics of guided-wave structures
that enables such “intelligent” fibers. As a means of illustration, we
will focus on an emerging class of fibers – the so called higher-ordermode (HOM) fibers that exploit the unique capability of a single fiber
to simultaneously transmit light in several different paths. Finally, we
will offer some thoughts on the future prospects of “intelligent”
guided-wave structures, both from the standpoint of studying
physical phenomena, and from the standpoint of realising novel
devices with applications in emerging areas such as sensing and
biology.
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