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Preface

The field of fiber Bragg gratings is almost exactly twenty years old, dating
back to its discovery by Ken Hill and co-workers in Canada. It grew slowly
at first, but an important technological advance by Gerry Meltz and co-
workers 10 years later, renewed worldwide interest in the subject. I was
instrumental in setting up the first International Symposium on photosen-
sitivity of optical fibers, jointly with Francois Ouellette in 1991, a meeting
with 22 presentations and attended by approximately 50 researchers.
Since, we have seen three further international conferences solely devoted
to fiber Bragg gratings, the last of which was attended by approximately
300 researchers. As the applications of Bragg gratings are numerous,
publications appear in widely differing conferences and journals. Surpris-
ingly, apart from several review articles covering the most elementary
aspects, no monograph is available on the subject and the quantity of
available literature is spread across a number of specialist journals and
proceedings of conferences. Thus, progress and the current state of the
art are difficult to track, despite the approaching maturity of the field.
More recently, poling of glass optical fibers has resulted in an electro-
optic coefficient almost rivaling that of lithium niobate.

Germanium, the core dopant of low loss, fused silica optical fiber, is
a rich defect former; ultraviolet radiation can strongly modify the nature
of the defects causing large changes in the local refractive index. The
mechanisms contributing to photosensitivity are complicated and still
being debated. They depend on the types of defects present, dopants, and
the presence of hydrogen whether in the molecular or in the ionic state.
The lack of a thorough understanding has not, however, prevented the
exploitation of the effect in a large number of applications. The very
large index changes reported to date (~0.03) allow, for the first time,
the fabrication of ultra-short (~100 wm long) broadband, high-reflectivity
Bragg gratings in optical fibers. The maximum index change may be an

xiii



xXiv Preface

order of magnitude larger still, leading to many more exciting possibilities.
There are a number of methods of the holographic inscription of Bragg
gratings, with the phase-mask technique holding a prominent position.

This book was born as a result of growing demands for yet more
review articles on the subject. It aims to fill the gap by bringing together
the fundamentals of fiber gratings, their specific characteristics, and many
of the applications. The book covers much of the fundamental material
on gratings and should be of interest to beginners, advanced researchers,
as well as those interested in the fabrication of many types of gratings.

It is impossible to cover the massive advances made in this field in
a book of this size, a field that continues to grow at an enormous rate
despite recent commercialization. A large reference list is provided, to
allow the interested reader to seek out specific topics in more detail. The
purpose of this book is therefore to introduce the reader to the extremely
rich area of the technology of fiber Bragg, with a view to providing insight
into some of the exciting prospects. It begins with the principles of fiber
Bragg gratings, photosensitization of optical fibers, Bragg grating fabrica-
tion, theory, properties of gratings, and specific applications, and con-
cludes with measurement techniques.

BT Laboratories, Raman Kashyap
Ipswich IP5 3RE,

United Kingdom

July 1998
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