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A novel metamaterial for ultra-short electron bunch diagnostics has been 
developed at the University of Dundee. Preliminary tests have been conducted 
showing promising results that could lead to substitution of the inorganic EO 
crystals traditionally used – such as ZnTe and GaP.   
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STAINED GLASS WINDOW 
Knowing the length of each bunch  important for 
accelerator work and applications.  
 

• Metallic nanoparticles can be found in 
old stained glass windows 

• Used for glass colouration of glass since 
Roman times 

• Recently became scientifically 
interesting world-wide 
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• Laser processing of 
silver NPs 
embedded in glass 

• Shape change to 
gain unique optical 
properties 

• NP parameters are altered due to the Coulomb field of an 
accelerated electron bunch 

• Possible improvement of bunch monitors to measure even 
shorter bunches with the use of metallic nanoparticles 
 

Electrons in accelerators are accelerated in the 
form of bunches with special characteristics- their 
bunch duration or length.  
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