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Free Electron Laser in Hamburg – FLASH

● Linac with superconducting RF cavities, 1.3 GHz

● Short bunches, flexible bunch pattern, low emittance ...

'Predictable sources' of beam losses : screens, wire scanners, LOLA Kicker
Beam losses in collimator are 'pre-programmed'

Toroids & Beam Losses Monitors are there to protect the machine from damage

 Field emission(RF gun gradient  ~45 MV/m) → Dark Current → Protection of Undulators 



  

Gun Dark Current



  



  

An Example of Gun Dark Current 
as seen on 3GUN Ce:YAG Screen

No beam (laser off) With beam (laser on)
2012-05-29T16:07:25-00 2012-05-29T16:09:44-00



  

Dark Current Monitor



  

Transport of the Dark Current 



  

Free Electron Laser in Hamburg FLASH



  

Dark Current Kicker



  

Gun Dark Current: Kicked !

Contrast enhanced



  

BLM Signal vs Dark Current Kicker Voltage

Please note: old data !



  

Beam Losses in Collimator



  



  

An Example of Beam Loss in Collimator



  

Beam Losses due to Change of Beam Loading



  



  

Free Electron Laser in Hamburg FLASH

Courtesy J. Carwardine



  

Free Electron Laser in Hamburg FLASH



  

Courtesy J. Carwardine



  

Beam Loss of Even/Odd Numbered Bunches ?

BLM signal

BPM data



  

Summary

The Dark Current of the FLASH gun is the largest source of lost particles
Experience gained with: new gun cathodes, methods of cleaning, ideas on dark current kicker

Beam losses in collimator is not an issue, can be minimized.

Beam Losses due to change of Beam Loading : adaptive thresholds of BLMs  ?

Workshop on Machine Protection, focusing on Linear complexes 
CERN 6-8 June 2012
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Dark Current Monitor



  

Dark Current Monitor



  

Breakdown burst
laser on
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