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Different accelerators … different challenges
Accelerators at DESY …

FELs….  (reproducibility / optimization / flexibility / …) Storage ring
(lattice / 
beamlines /
optic &orbit /
injection /
availability/...)

Plasma accelerators (lasers control/ HPC /in-situ FB)

Challenges and degree of matureness very different, but
 Increased complexity of controls
 Higher demands on accelerator operations
 Pushing the limits in terms of performance / reliability / availability
 Many real-time feedbacks used to ensure proper operation  
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Challenges for controls to operation accelerators
Facilities includes many, highly diverse and distributed components
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Challenges for controls to operation accelerators
Digitalization changes …
• Classical 3 tier structure Example EuXFEL:

 > 10 million control parameters

 > 700.000 local archives

 > 20.000 high data rate channels 

 > 40 TB/day DAQ (compressed)

 Configuration management already 
challenging

 Large amount of data available
 data mining
 information extraction
 machine / system optimization 
 failure detection 
 predictive maintenance
 …

 < 1% sent from front-ends
Courtesy: T. Wilksen

Standardize 
hardware & software 

MicroTCA .4

• Requires new techniques & technologies  Smart AI/ML based automation 
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Cooperation options HAW-DESY

 Data mining & data analytics

 Fault diagnosis & smart supervisory control

 Many & complex real-time feedbacks involved

 Software engineering & architecture

 Embedded Electronics Development / Firmware 

Courtesy: A. Eichler

e-Strahl

Challenges for controls to operation accelerators
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