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Extended Abstract

Microstructured Optical Fibres (MOFs) or “holey” fibres are a new type of optical fibres that has revolutionized the
field of fibre optics. They are employed in a wide range of applications including telecommunication, sensing, and
biophotonics. This new type of optical fibres has a microstructure typically consisting of air holes arranged in a periodic
lattice patterned into the core of the fibre. The unique properties of MOFSs originate from the fact that light is confined both
by total internal reflection at the core/cladding interface and by the photonic bandgap created by the periodic lattice of air
holes. This allows for control of the dispersion, nonlinearity, and confinement of light within the fibre [1]. These fibres are
manufactured in special high-tech furnaces by feeding a preform with appropriate geometry into a heated region and by
pulling it some distance downstream after the neck-down region. The resulting fibres usually have a diameter of some
hundredths micrometres and the internal air holes typically have diameters in the micro-or nanoscale range. During the
drawing process, both the cross-sectional shape and scale of the preform are altered due to thermo-fluid mechanical effects,
and the final fibre may not possess the shape required to guide the light in the desired way. Therefore, precise control of the
drawing process is highly desirable to manufacture fibres with the requested optical properties. Unfortunately, achieving a
desired fibre design is not a trivial task, since only a few parameters can be adjusted in the drawing process. Mathematical
models that describe the drawing process of MOFs are highly desired since they can predict both the changes in the fibre
structure during the drawing process and the final fibre shape and size. Therefore, they can assist and potentially improve
the MOFs technology. In the present contribution, we derive a new asymptotic energy equation for modeling the drawing of
MOFs of any shape, by extending the previous work of Luzi ef al. [2] and combining it with the contributions of Taroni et
al. [3] and Stokes et al. [4]. We integrate the novel asymptotic energy equation into the asymptotic model of Chen et al. [5]
for the case of an axis-symmetric capillary and into the Generalized Elliptical Pore Model (GEPM) of Buchak et al. [6] for
the case of a MOF that contains many holes. We find very good agreement between experimental results and those of the
whole asymptotic models both for the unpressurized case and when internal pressurization is applied.
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