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We report the effect of drawing parameters in fabricating Microstructured Optical
Fiber (MOF) or Photonic Crystal Fiber (PCF). PCFs have been fabricated by 'stack
and draw' technique, both in double and single stage and hole diameter of 3-13 m
have been obtained. The salient parameters of PCF drawing, like the furnace
temperature, preform feed rate, fiber draw speed and the differential pressure within
the preform stack, are precisely studied and optimized to obtain the desired
microstructure of the fiber. Furnace temperature and differential pressure play a
critical role in controlling the shape and size of holes of the ultimate fiber. The spectral
attenuation curve of a double-stage drawn PCF is obtained using a special
measurement technique.

1. INTRODUCTION

The emergence of the Microstructure or Photonic Crystal Fiber (PCF) or Microstructured
Optical Fiber (MOF), as it is commonly called, has opened up a new area of intensive
research for its potential applications in future optical network and in sensing devices. The
cross-section of a solid core PCF contains a hexagonal array of air holes surrounding a
solid silica core that runs along the fiber length and light is guided by modified total internal
reflection due to the effective refractive index difference between the solid core and the
microstructured cladding. PCFs possess unique properties like being endlessly single moded
[1,2], highly non-linear over wide range of wavelengths, the modes are well confined within
the core because of the large index contrast even when the ratio of wavelength to core size
is not so small [2]. The large number of available parameters of solid core PCFs (hole
diameter, pitch, number of rings of air holes etc.) enables much greater flexibility in the
tailoring of waveguide dispersion, which can have strong effects due to high index contrast
between core and cladding. The hole diameter (d) and the hole to hole separation, i.e. pitch
( ) play a very important role in  designing a PCF. The air-filling fraction (d/ ) determines
the nature of the fiber. Accurate control of the fiber properties of PCF also requires precise
control of the geometry and therefore the fabrication process. So, minute control of the
fiber drawing parameters is required during the fabrication of PCF as a small change in d or

 may alter the fiber characteristics.

2. THEORY

Although brief description of the fabrication of PCFs appear in numerous papers, yet it
appears that theoretical modeling of PCF fabrication has still not been reported in great
details. On the other hand, theoretical [3] and experimental [4] results on the fabrication of
capillaries are available. Because the optical properties of a PCF depend critically upon the
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