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Horizon 2020
Diagnostics deliverable

• Contributions 
from:
– CEA
– CNRS
– Cockroft
– DESY
– ELI-Beamlines
– INFN

• Cost estimation
• Starting point
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Horizon 2020

Introduction

Diagnostics deliverable: 
done

However, we swept 
some dirt under the 
carpet…
HOPA beamlines still out 
of the report

More than a talk this is 
an open space to collect 
and to address 
questions

Hopefully also to find 
the answers…
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Horizon 2020

Some 
important 

points

• Two sets of diagnostics beamlines, one for 
commissioning phase and one for normal 
operation
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Some 
important 

points

• Two sets of diagnostics beamlines, one for 
commissioning phase and one for normal 
operation

• Capture the beam as soon as possible after 
plasma, diagnostics less important than 
beam optics. 

• Betatron radiation from plasma
• Basic layout done for all the possibilities, 

plasma injector, RF injector, laser driven, 
beam driven

• Quite compact design and reasonably 
integrated in the beam optics (update 
needed!)

• Reasonable multi-shot solutions exist 
already, but single shot will be much more 
interesting

• R&D needed 
• Today not yet a solution for slice energy 

spread even in a conventional accelerator
• Driver removal still an open point, we 

would like to have the beam particles after 
this stage.
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Horizon 2020
Joint meeting WP5-W15

Today at 20:30 near bar area
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Horizon 2020

Integration
• So far we just put our elements in a 

reasonable way, using real dimensions, 
and leaving “enough” space
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Horizon 2020

Integration
• So far we just put our elements in a 

reasonable way, using real dimensions, 
and leaving “enough” space

• Pumping is not yet considered
• So far this machine is correctors free
• A cad drawings will be very useful to 

define better the line. 
• Is it too much for a CDR?
• However sooner or later we need it!
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Horizon 2020
LPI Commissioning beamline
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Horizon 2020
LPI Normal operations
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A better integration with 
beam optics is needed, 
spectrometer problem



Horizon 2020
RFI (option1)
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Horizon 2020
RFI (option 2)
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Horizon 2020
X-band Linac
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Horizon 2020
S Band Linac
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Horizon 2020
LPAS
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Horizon 2020
LPAS
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Horizon 2020

Charge 
open 

points

• Cavity BPMs seems to be the best 
choice for the trajectory but what’s 
about beam position instability? 

• Can we have 6 mm aperture? 
• Turbo ICT seems to be a good choice 

for the charge, they can measure down 
to fC range, but what’s about their 
response to EMI in a laser-plasma 
environment?
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Horizon 2020
Transverse emittance single shot
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Weingartner, Raphael, et al., Physical Review Special Topics 
Accelerators and Beams 15.11 (2012): 111302
Barber, S. K., et al., Physical Review Letters 119.10 (2017): 104801. 
F Li et al 2018 Plasma Phys. Control. Fusion 60 014029
F. Li et al, Plasma Physics and Controlled Fusion 60, 044007 (2018 ) 

• R&D is in progress in different directions
– CERN is developing Cherenkov diffraction radiation
– SPARC_LAB is developing optical pepper pot
– Still open room for high energy pepper pot
– Multiple screens with plasma lenses



Horizon 2020

Longitudinal measurements

30

Are there really already developed single shot 
diagnostics?

Or maybe there are only 
proof-of-principle 
experiment?

Single shot CTR or CSP are not yet 
ready, experiments are ongoing
X-band TDS are not yet so
widespread and require careful 
tuning to be considered state-of-art
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Horizon 2020

Main 
problems

beam 
driven

• Betatron radiation overlap 
between driver and witness

• Reduced possibility to measure the 
driver alone after the interaction

• No chance to distinguish driver-
witness inside the machine 
(trajectory/charge), only in few 
points with dispersive (time or 
energy)…->
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Horizon 2020
Summary of requests

• Give us an evaluation of the different 
instabilities that we likely have to face
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Horizon 2020
Summary of requests

• Give us an evaluation of the different 
instabilities that we likely have to face

• Clearly define the driver (laser/beam) removal
• Give us the particles distributions
• Implement the diagnostics layout in a CAD 
• More details about HOPA beamlines
• Support a program of R&D for EuPRAXIA

components or help in having machine time 
(DIagnostics Cluster for Eupraxia)
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Horizon 2020

• Thank you for your attention
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Horizon 2020
DICE proposals

• Longitudinal measurements
– X band TDS and comparison on the same 

accelerator with others single shot measurements 
based on coherent radiation

• Transverse emittance
– Test single shot devices with high brightness 

conventional machine
– Test single shot device with high brightness 

plasma accelerator
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