
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 16, 2017

Refractive index engineering in silica glass

Kristensen, Martin

Publication date:
2003

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Kristensen, M. (2003). Refractive index engineering in silica glass.

http://orbit.dtu.dk/en/publications/refractive-index-engineering-in-silica-glass(88211edd-f6ea-4bea-a4bd-f1c5df4202af).html


The refractive index of glass can be changed by exposure to ultraviolet light or strong elect-
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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