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introduction to WFA, and diagnostics problems
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Plasma wavelength can vary 
from 100s down to 10s μm

Matching conditions for the 
witness will give us the 
transverse size of the beam at 
injection at the submicron level.

High brightness electron beams

• high resolution
• saturation problems
• single shot measurements

in addition for PWFA – diagnostics with betatron radiation



transverse diagnostics

• OTR screen
• YAG crystal 5 μm
• deepness of the focus 



transverse diagnostics



transverse diagnostics, single shot

In order to measure emittance we need three things:
• size
• divergence
• correlation factor

Pepper-pot method can provide all of this 
information in single shot, but not exactly suited for 
small beam due to mechanical issues. 

Pepper-pot method

The alternative is optical pepper-pot based 
on transition radiation.



transverse diagnostics, single shot
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Angular distribution of OTR:
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transverse diagnostics, single shot

Micro-lenses array



transverse diagnostics, single shot

Angular distribution of OTR:



betatron radiation
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betatron radiation
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Betatron radiation can be used for beam diagnostics. 
There are two main problems, though:
• we need to separate the witness and the BR flux, 

which inevitably leads to a synchrotron radiation 
from witness.

• in case of beam drive plasma acceleration we 
have to separate witness BR from the driver BR.



betatron radiation
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What we need to take into account:

• losses due to BR

• focusing of the beam

• cooling of the beam

• energy spread generation



limit of the acceleration



the end

Thank You!


