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This paper considers an industrially important problem involved in the manufacturing
of micro-structured optical fibres. The fabrication of a fibre involves first creating
a preform with the required pattern of channels which is then heated to melt the
glass, and pulled to produce a long thin fibre, approximately the thickness of a human
hair. Ideally, the pattern of holes in the cross-section of the preform will be precisely
replicated in the fibre, though much smaller. However, in practice, the positions
and/or shapes of the holes will be distorted during pulling.

This work used mathematical modelling and asymptotic methods to make a break-
through in understanding how the distortion arises as a result of the interaction of
the surface tension and the tension with which the fibre is drawn: the mechanism had
not previously been fully understood experimentally. It presented, for the first time,
a solution of the fibre drawing problem for fibres of arbitrary cross-section — a huge
leap forward for the field. The modelling also produced mathematical insights of
great practical importance in improving the manufacturing process, including how to
solve the inverse problem of determining the preform geometry and draw parameters
for producing a desired fibre geometry. Mathematically, the paper makes important
advances in the theory of free boundary problems in slender geometries.

The paper is a wonderful example of how advanced mathematics can be used to
tackle problems of great practical importance, and provide new insights that could
not be generated experimentally. It was described as a ‘model applied maths paper’
and ‘creative and elegant’. One reviewer stated that ‘if | come across one such
high quality article in two years then | am lucky. The results obtained are much
better than one would expect’. Another reviewer stated that ‘Those [..] who like to
see sophisticated mathematical methods applied to real world problems will be hard
pressed to find a better example of a single paper that runs the gamut.’



