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Integrated Engineering
at ELI-ALPS



Outline

• ELI and ELI-ALPS

• Beamlines for user access

• Safety Systems

• Integrated Control Systems

• Precision Timing Systems

• Integrated Engineering

• Simulation



Extreme Light Infrastructure (ELI)



Extreme Light Infrastructure
Attosecond Light Pulse Source (ELI-ALPS)



Extreme Light Infrastructure
Attosecond Light Pulse Source (ELI-ALPS)



ELI-ALPS
Attosecond user facility



Shine of the ELI-ALPS



Integrating safety systems



Equipment Control group in view of the 
command and control perspective



Control System Overview
- details



Custom Ethernet network w/ fine ('ps grade)

clock distribution capability

Precision timing system over Ethernet,
that is, a custom network



'fs accurate precision timing system manufactured by MENLO at ELETTRA@FERMI

'fs clock distribution system



Scientific Computing: 
Data rates and volumes

~500Gb/s top 3 worldwide

~300TB raw data (lifetime: 1 day)

Data filtering

Irrelevant data will be filtered out

~75TB filtered data per day

~1,6PB (lifetime: 1 month)

Estimated yearly data volume: 7,2PB

top 10 worldwide



Integrated Control System



Simulation

Heron et al.: THE DIAMOND LIGHT SOURCE CONTROL SYSTEM

10th European Particle Accelerator Conference, 2006

„The use of simulation systems to test configurations and applications

early has enabled more mature applications to be available before first

commissioning with real hardware. As a result the commissioning of the

Diamond Control System went very smoothly with a high level of

functionality available for day one commissioning with beam.”

Goals: 

• Skeleton of the system

• Device naming convention, etc.

• Prototype, test, communicate

Long term:

• Collision check / machine protection

• Maintenance: develop, test, fix, migrate

• Offline experiment preparation



Laser 
Infrastructure 

Division

• HR Laser

• SYLOS Laser

• HF Laser

• MIR Laser

• Laser R&D

Scientific
Engineering 
Division

• Safety & Security

• Beam Transport

• Mechanical Eng.

• Electrical Eng.

• Equipment Ctrl.

• Data Acq. & Int.

• Scientific Comp.

• Workshops

Sec. Sources 
Infrastructure 
Division

• GHHG: HR

• GHHG: SYLOS 

• SHHG: HF

• SHHG: SYLOS

• THz Source

• Particle sources

Attosecond and 

Strong Field

Science Division

• Laser plasma th.

• SF&quant. opt. th

• AM as spectr.

• Non-lin. XUV ph.

• Non-lin. in. shell 

proc.

• Surf. & cond. 

matter dynamics

Scientific
Application

Division

• Biomed. App. 

• Material sci. 

app.

• 4D imaging

• THz 

applications

• Radiobiology
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THANK YOU 
FOR YOUR 
ATTENTION!


