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Outline
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Status @ last yearly meeting

List of experiment useful to 

EuPRAXIA design study 

Ongoing and proposed experimental 

activity

Interaction with Industries

WP12: 

Accelerator Prototyping and Experimental Test Facilities



WP12 – Yearly meeting and 4th Collaboration Week, November 19-23,  2018

Needed experiments
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 Slice energy spread of plasma accelerated beam (~3fs slice for 1nm radiation)

 Schemes for selected issues (e.g. driver removal, resonant multiple laser pulses)

 Plasma based beam dump

 Switching options for driver and witness at low energy, preserving beam qualities.

 Compact advanced diagnostics and new ideas

 Stability of different schemes for plasma injectors (pointing stability of laser, plasma 

oscillations)

 High charge (higher than few tens of pC) in Plasma Injectors

 Synchronization for external injections

 Advanced devices (e.g. de-chirper for passive streaking)

 Feedback control (pointing, temporal, phase..)
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On going experiments
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 Slice energy spread of plasma accelerated beam (~3fs slice for 1nm radiation)

 Schemes for selected issues (e.g. driver removal, resonant multiple laser pulses)

 Plasma based beam dump

 Switching options for driver and witness at low energy, preserving beam qualities.

 Compact advanced diagnostics and new ideas

 Stability/Reliability of different schemes for plasma injectors (pointing stability 

of laser, plasma oscillations)

 High charge (higher than few tens of pC) in Plasma Injectors

 Synchronization for external injections

 Advanced devices (e.g. de-chirper for passive streaking)

 Feedback control (pointing, temporal, phase..)
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Reliability experiments
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F. Flilppi et al, 3D-printed capillary for hydrogen filled discharge for plasma based experiments in RF-based electron linac

accelerator, submitted to RSI (2018)

Design and characterization of 3D printed capillaries

F. Filippi (INFN-LNF) contribution to WP3
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SPARC_LAB
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Test bench @ SPARC_LAB
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Next Experiments @ SPARC_LAB
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Bunch length measurement 

with Smith-Purcell radiation 

(N. Delerue, CEA)

Bunch length measurement from coherent 

transition radiation

(K. Kruchinin, ELI-Beamlines)
Contact persons:

E. Chiadroni, A. Cianchi

Compact diagnostics test bench 

(BPM, BCM, …)

Read out Electronics for cavity BPMs

(EuPraxia@Sparc_LAB)

• Noise treatment

• Linearity

• Variable attenuators calibration

• Signal Phase recognition 

• Digital Signal treatment
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Bunch length measurement with 
coherent Smith-Purcell radiation 

Experiment re-scheduled for beginning of 2019

Courtesy of E. Chiadroni, A. Cianchi, N. Delerue

Smith-Purcell radiation is 

emitted when an electron 

beam passes near a grating 
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Bunch length measurement with 
Coherent Transition Radiation

Experiment re-scheduled for beginning of 2019Courtesy of E. Chiadroni
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Experiments @ Flash Forward

Courtesy of 

J. Osterhoff
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LWFA performance improved through active 
feedback loop to the Dazzler

5Hz 10TW LWFA
Pulse 

shaping
E-spec

Feedback algorithm

3 x charge increase in targeted 

region with structured drive 

pulse

Applied Physics Letters 112 (2018)

https://www.researchgate.net/journal/0003-6951_Applied_Physics_Letters
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Eupraxia prototyping
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5J amplifier Beam Transport Compressor
Target 

chamber

• Proposed 10Hz betatron source 

development in CLF (Astra laser)

• Ideal test ground for feedback control

• Low energy positron sources for industrial 

applications

Talk on Wednesday – Rajeev Pattathil
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Experimental Access
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Testing plasma accelerator source for EuPRAXia

Abstract

We propose to examine the electron beam quality and reproducibility from laser-driven plasma

wakefield acceleration in a double gas cell. This is a key component of the development work

required for the EuPRAXIA project, which is aimed at delivering compact, high quality, high rep-rate

electron beam sources based on plasma acceleration technology.

We will use the 20 TW Lund laser to drive the wakefield and generate low energy spread electron

beams with ≥150 MeV particle energies. The gas cell will be designed for high-rep-rate operation,

enabling statistical analysis of the electron spectrum and divergence for various laser and target

parameters. The gas cell performance will also be monitored via in-situ transverse interferometry. We

request 5 weeks of access at the laser facility in Lund for this. The highly characterized,

pointing-stabilized laser in the Lund Laser Centre makes it an ideal candidate for this critical test.

Thomas Audet CNRS, France.

Brigitte Cros (WP3) CNRS, France.

Zulfikar Najmudin Imperial College, UK.

Francesco Filippi INFN, Italy

Rajeev Pattathil (WP12) CLF, UK

Sandrine Dobosz CEA, France

Gilles Maynard CNRS, France

Artem Kim U. Paris Sud, France

Principal Investigator 

Researchers

Matthew Streeter Imperial College, UK.
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SAC recommendations

Rec31. To overcome the situation, SAC recommends dedicated EuPRAXIA test slots in the experimental 
facilities. To make it easier getting started in these facilities, ‘parasitic' measurements with already other 
approved experiments are proposed. 

Rec32. SAC also considers that some budget could be cleared from the project to cover possible costs of 
beam-time. 

Rec33. SAC notes that WP12 is an in-kind contribution with only very limited person power. In order to 
coordinate the tests of the different WPs in experimental facilities, SAC proposes to setup a panel to 
coordinate the measurements as well as to ensure that the tests will be performed within the dedicated 
schedule. 

Parasitc measurements + measurements in Eupraxia partners facilities

Connection with other EU networks based on researcher initiatives

To be done
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Workshops with industries
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• Industrial workshop at ELI beamlines  (25-28  

May 2018)

• Industrial workshop at CLF on potential 

applications of laser-driven sources (2017)

• Strong industrial engagement and interest in 

sources (electron and x-ray beams); proof of 

principle experiments done in CLF show 

potential 

• Propose to organize an industrial workshop for 

Eupraxia (end-users industries)

non-destructive test of composite samples

Organization of a workshop is ongoing



WP12 – Yearly meeting and 4th Collaboration Week, November 19-23,  2018

Conclusions
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• Sparc_Lab is planning beam test of innovative devices 
(capillaries, X-band devices, diagnostics …) 

• Experimental activity supporting EuPRAXIA design study is 
progressing, both because of single laboratory initiatives 
or joined ones through European networks.

Thank you for your attention

• Proposed workshop with end-users industries

• Advancements in experimental proposal to be 
submitted to Lund Laser Center for testing a high 
gradient plasma structure


