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A INTRODUCTION

Photorefractive fibre gratings are devices that are rapidly being taken up by the
telecommunications and fibre sensor industries due to their wide range of uses. They
can be thought of as one-dimensional holograms written directly into the core of a
conventional optical fibre which have the capability of reflecting light of a specific
wavelength back along the fibre. Like holograms, they are essentially permanent and
are written using specialised  lasers. They rely on the fact that the refractive index of
the germania-doped silica fibre core can be changed by exposure to intense ultraviolet
(UV) light, however the exact nature of the photorefractive change is not yet fully
understood. In general, it is possible to produce an absolute refractive index change of
low6 - 10” in most fibres, though it is necessary to use specially designed fibres in
order to achieve the highest index change.

B GRATING MANUFACTURING TECHNIQUES

Fibre gratings were first ‘discovered’ when it was found that light from an Ar+-ion
laser at h=514Snm launched into a germania doped silica optical fibre was, after a
period of time, being reflected back from the fibre end with high efficiency [I]. The
light was being reflected from a region of the core containing a periodic modulation in
the refractive index created by the standing wave interference between the incoming
beam and the Fresnel reflection (- 4%) from the end of the fibre. This effect was weak
and difficult to reproduce in a range of different fibre types, and furthermore produced
a fibre grating that only worked at the wavelength with which it was written. It was
later realised that the photorefractive effect responsible for the grating was a two-
photon process centred  on an absorption band around h=240nm  [2], and a much
higher index change could be generated by writing directly at this wavelength. This
required the adoption of a two-beam interference process external to the fibre [3]
which had the additional benefit of allowing a much wider range of fibre gratings at
different wavelengths to be fabricated (see Figure 1). In general, frequency doubled
dye lasers, excimer lasers or frequency doubled At-+-ion  lasers are used. The angle
between the two writing beams is chosen to produce a grating with a pitch, A, which
satisfies the following condition:

where bragg is the centre wavelength of the grating and n,f is the effective refractive
index of the mode. Usually, this gives a pitch of 300-600nm for most gratings
required in telecommunication and sensor systems.












