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The refractive index of glass can be changed by exposure to ultraviolet light or strong ele
rical fields. This doctoral thesis summarises research on different methods to change the
refractive index. The main subjects are processes induced by ultraviolet light in germanium-
doped glass, the application of refractive index changes within components for telecommu-
nications, and the development of high-voltage treatment (poling) as a method to fabricate
non-linear glass.

The thesis presents a model for ultraviolet-induced refractive index changes. The model assu-
mes that refractive index changes take place when ultraviolet light is absorbed at germani-
um-sites and transferred through non-radiative processes to other places in the glass where
defects are formed. This describes a wide range of the phenomena observed in germanium-
doped glass. The model presentation is followed by a summary on the application of the
refractive index changes for fabrication of components such as Bragg grating filters and
lasers.

The last section concerns poling. Strong electrical fields at elevated temperatures perform
poling of the glass. The aim is to obtain a non-linear refractive index in the glass. Potential
applications of non-linear glass include wavelength conversion (e.g. turning red light into
blue) and electro-optic switching.
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